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ABSTRACT 
 

The aims of this thesis are: 

(i) To estimate the prevalence of psychiatric illness among persons with intellectual 

disability and, conversely, the prevalence of intellectual disability among 

persons with a psychiatric illness;  

(ii) To describe the disability and service utilisation profile of persons with conjoint 

disorder; 

(iii) To examine, in particular, intellectual disability co-occurring with schizophrenia; 

and 

(iv) To explore the role of hereditary and environmental (specifically obstetric) risk 

factors in the aetiology of (i) intellectual disability and (ii) intellectual disability 

co-occurring with psychiatric illness. 

 

This thesis has a special interest in the relationship between intellectual disability and 

schizophrenia. Where data and sample sizes permit, it explores that relationship at some 

depth and has included sections on the putative nature of the link between intellectual 

disability and schizophrenia in the introductory and discussion chapters. 

 

To realise its objectives, the thesis comprises a core study focusing on aims (i) – (iii) 

and a supplementary study whose focus is aim (iv). It also draws on work from an 

ancillary study completed prior to the period of candidacy. As a postscript, this thesis 

takes the opportunity to reflect on issues for psychiatric epidemiology arising in the 

course of this work, especially those related to record-linkage study designs,  as well as 

more general matters.  

 

The thesis is organised as follows: 

Chapter 1. Introduction and background 

Chapter 2. Aims 

Chapters 3 and 4. Methodology and results of core study: Epidemiology of conjoint 

disorder: Intellectual disability co-occurring with psychiatric 

illness 
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Chapters 5 and 6. Methodology and results of supplementary study: Intellectual 

disability and rare syndromes in the offspring of mothers with 

psychosis 

Chapter 7. Summary of ancillary study: Adverse neuropsychiatric outcomes 

following in utero exposure to influenza 

Chapter 8. Discussion 

Chapter 9: Postscript. Reflections on psychiatric epidemiology 

 

The core and supplementary studies utilise a record-linkage methodology, linking 

whole-of-population Western Australian intellectual disability and psychiatric case 

registers. The supplementary study also includes cross-linked records from Statewide 

midwives, birth defects and mortality registers. 

 

This thesis found that, overall, 31.7% of persons with an intellectual disability had a 

psychiatric illness; 1.8% of persons with a psychiatric illness had an intellectual 

disability. The rate of schizophrenia, but not bipolar disorder or unipolar major 

depression, was greatly increased among cases of conjoint disorder:  depending on birth 

cohort, 3.7-5.2% of individuals with intellectual disability had co-occurring 

schizophrenia. Down syndrome was much less prevalent among conjoint disorder cases 

despite being the most predominant cause of intellectual disability while pervasive 

developmental disorder was over-represented. Persons with conjoint disorder had a 

more severe clinical profile including higher mortality rates than those with a single 

disability. The supplementary study confirmed the findings in the core body of work 

with respect to the extent of conjoint disorder, its severity, and its relationship with 

pervasive development disorder and Down syndrome. Moreover, the supplementary 

study and the ancillary influenza study indicated a role for neurodevelopmental insults 

including obstetric complications in the adverse neuropsychiatric outcomes, with timing 

of the insult a potentially critical element in defining the specific outcome. The 

supplementary study also added new information on familiality in intellectual disability. 

It found that, in addition to parental intellectual disability status and exposure to labour 

and delivery complications at birth, parental psychiatric status was an independent 

predictor of intellectual disability in offspring as well as a predictor of conjoint disorder. 
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In conclusion, the facility to collect and integrate records held by separate State 

administrative health jurisdictions, and to analyse them within the one database has had 

a marked impact on the capacity for this thesis to estimate the prevalence of conjoint 

disorder among intellectually disabled and psychiatric populations, and to understand 

more about its clinical manifestations and aetiological underpinnings.  
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Chapter 1.  
 
INTRODUCTION AND BACKGROUND 
 

1.1. Terms and usage adopted in this thesis 
 

• The term “intellectual disability” overlaps with the terms: intellectual 

handicap, mental retardation, developmental disability and learning 

disability (Leonard & Wen, 2002). For consistency and in keeping with 

current Australian usage, this thesis uses the term “intellectual 

disability”.  

 

• The term “dual diagnosis” has been used since the 1970s (White et al., 

2005) to describe intellectual disability co-occurring with psychiatric 

illness. Whenever the term is used in this thesis, it is used in its original 

meaning rather than its more recently acquired meaning of psychiatric 

illness comorbid with drug and alcohol abuse.   

 

• Given the appropriation of the term “dual diagnosis” in recent years to 

indicate drug and alcohol comorbidities, the term “conjoint disorder” 

is used throughout this thesis – for brevity and without aetiological 

assumptions,  to describe intellectual disability co-occurring with 

psychiatric illness.  
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1.2. Introduction 
 

By definition, intelligence is impaired in intellectual disability. It is not, of necessity, 

compromised in psychiatric illness, even in severe mental illness such as psychosis. 

Nonetheless, an association between intellectual disability and psychiatric 

morbidity has been long-observed. As lifelong and often severe disablement is 

associated with both intellectual disability and psychiatric, particularly psychotic, 

illness, the burden of illness for persons with co-occurring disorders is great. In view of 

this, understanding the basis of the association between the two, and developing 

prevention and management strategies, is of particular importance. Yet the 

epidemiology of intellectual disability co-occurring with schizophrenia and other 

psychiatric illness, and its aetiological underpinnings, are poorly understood. 

Impediments to growth of knowledge in this field have historical roots, and were both 

theoretical in terms of the conceptualisation of co-occurring disorders and practical in 

terms of the administrative organisation of relevant health services for affected 

individuals.  

 

Paradoxically, the first keystone in understanding co-occurrence was, in fact, the 

differentiation between intellectual disability and psychiatric morbidity, particularly 

dementia, that occurred clinically in the mid-1800s. Esquirol (Esquirol, 1845) wrote: 

 
A man in a state of dementia is deprived of advantages which he formerly enjoyed: he was a rich 

man, who has become poor. The idiot, on the contrary, has always been in a state of want and 

misery. The condition of a man in a state of dementia may change; that of the idiot is ever the 

same. (p.447) 

 

The period that followed, the early 1900s, saw critical developments in the nosology 

and classification of the psychoses as well as major breakthroughs in the 

conceptualisation and measurement of intelligence. Clinician-researchers, by now 

practised in distinguishing intellectual disability and psychosis, made systematic 

attempts to reformulate the links between the two disorders (Reid, 1993). Notably, in 

this period, Kraepelin estimated that the basis of some 3.5% of cases of dementia 

praecox was intellectual disability resulting in an early onset form of psychosis. He 

called this “Pfropfschizophrenie” (literally “engrafted schizophrenia”) (Kraepelin, 

1919). A few years later, Rosanoff’s seminal work in the 1930s underscored the role for 
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early cerebral trauma in the aetiology of schizophrenia, intellectual disability and 

epilepsy (Rosannoff et al., 1934; Rosanoff & Inman-Kane, 1934). At the same time, 

however, a debate arose over the concept of co-occurring disorders, questioning 

whether intellectual disability and psychiatric illness could truly co-exist, and 

undermining the credibility of an association between the two (Kallmann et al., 1941; 

Matson & Sevin, 1994). This was sustained by Kallman's report in 1941 of no genetic 

link between schizophrenia and intellectual disability (Kallmann et al., 1941). 

Meanwhile, in many parts of the world, the administrative separation of services 

responsible for the treatment of the two types of disorders maintained the split. 

Inevitably this led to a serious underestimation of the prevalence of intellectual 

disability co-occurring with psychiatric illness, and to a poor understanding of its 

clinical profile. It is only in recent decades that the phenomenon of co-occurring 

intellectual disability and psychiatric illness has been firmly established and research 

efforts in this area have intensified.  

 

The primary objective of this thesis is to contribute to the extant body of knowledge 

in this area through the comprehensive investigation of the extent and the nature of the 

association between intellectual disability and psychiatric illness – with a particular 

focus on schizophrenia. The specific aims are presented in Chapter 2. 

 

1.3. Intelligence 

 

As early as the mid- to late-1800s, Francis Galton applied statistics to the study of 

intelligence to develop the mathematical concept of a “normal distribution”. This thesis 

is concerned with the very left extreme of the distribution of human intelligence as 

measured by intelligence tests, some two standard deviations or more to the left of the 

peak of the normal (bell) curve. This is the range for identifying intellectual disability. 

The aim is to understand intellectual disability as it co-occurs with psychiatric illness. 

However, defined as it is by population norms, the concept of intellectual disability is 

intricately connected to the larger construct, human intelligence. Moreover, our 

capacity to understand intelligence in intellectual disability is affected by poor 

consensus regarding the nature of human intelligence in general, and the controversy 

surrounding the IQ (Intelligence Quotient) tests used to measure intelligence. The 

greatest controversy with respect to IQ tests relates to their appropriation to advance 
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political and pseudo-political agendas, particularly in view of disagreement regarding 

their very nature. This was demonstrated most extremely in the first half of the 

twentieth century in the movement in eugenics (a term created by Galton) that led to the 

forced sterilisation of intellectually disabled persons, not only under Nazi 

administration in Germany, but throughout Europe and northern America up to the end 

of the Second World War (Kevles, 1999). Since then, controversy has shifted to the 

genetic basis of intelligence (see, for example, The Bell Curve (Herrnstein & Murray, 

1994)) with its potential to fuel arguments for the racial superiority of particular sub-

populations based on IQ scores. While these debates are beyond the scope of this thesis, 

they underscore the power of an instrument that can discriminate human sub-

populations on the basis of intelligence, and its inherent dangers, depending on the use 

to which it is put. Meanwhile, a less dramatic but still cogent and important debate 

continues regarding the utility of IQ tests in advancing our understanding of human 

intelligence, as well as their value as the basis for differentiating subgroups for 

educational, welfare and other services.  

 

The 1996 report of the American Psychological Association taskforce on 

intelligence (Neisser et al., 1996) was a unified response to controversies regarding 

the nature of intelligence which culminated in the publication of the highly publicised 

and hotly debated book, The Bell Curve (Herrnstein & Murray, 1994).  The taskforce 

concluded, in its report, that intelligence is an organising and clarifying concept for a 

complex set of phenomena surrounding individual differences in the ability “to 

understand complex issues, to adapt effectively to the environment, to learn from 

experience, to engage in various forms of reasoning, to overcome obstacles by taking 

thought” (p. 77). IQ tests are a psychometric approach to measuring these individual 

differences, with the history of the development of IQ measures dating back to the time 

of Galton himself. Galton attempted to measure intelligence systematically using 

anthropometric and sensory measures, but these had poor external validity and were 

abandoned. The idea of intelligence testing was developed further and the first 

intelligence test was devised in 1905 by Alfred Binet who applied it successfully in 

France to discriminate between intellectually disabled children who would not benefit 

from mass education programs and those with behavioural and other difficulties who 

might benefit from remedial interventions (Deary et al., 2006; Gardner et al., 1996). 

Around the same time, Spearman developed Galton’s concept of “co-relation” between 

physical and mental states, using correlation across domains of intelligence  to 
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distinguish g (general intelligence across domains) from s (specific domains of 

intelligence), and introducing the still-controversial idea of a hierarchy of intelligence 

(Deary et al., 2006; Gardner et al., 1996). Further developments followed, and one of 

the more commonly used tests today, the Wechsler Scales, was first introduced as early 

as 1939. Figure 1.1 summarises the history of the theory of intelligence and of 

intelligence testing. In general, intelligence tests are assessed by their psychometric 

properties, including internal and external reliability, and by the range of validity 

measures including criterion (concurrent and predictive), content and construct validity 

(Deary et al., 2006; Gardner et al., 1996). 

 

Figure 1.1. History of the theory of intelligence and of intelligence testing (Plucker, 

2003) 

 

From original map created by Dr. Jonathan Plucker (jplucker@AT indiana.edu) and 
downloaded on 4 April 2008 from http://www.indiana.edu/~intell/map.shtml 
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At the time of the taskforce report, it was possible to measure over 70 different abilities 

using intelligence tests (Neisser et al., 1996). However there continue to be some 

fundamentally different approaches to understanding the relationship between the 

various domains of intelligence that the tests tap. The taskforce itself distinguished three 

main approaches to intelligence, including: 

(i) generalised intelligence, denoted by Spearman’s general factor, g, common to all 

forms of intelligence and representing statistical correlation across intelligence tests; 

(ii) separate domains of intelligence including: Thurstone’s specific intelligences 

(memory, verbal comprehension and number facility); Gardner’s multiple intelligences 

(of which only linguistic, logical and limited spatial intelligence are captured by 

psychometric tests); and Sternberg’s concept of analytic, creative and practical 

intelligence; and 

(iii) a more recent but still debated approach which views intelligence as a hierarchy of 

multiple factors, with g at the apex.  

Hoekstra et al (Hoekstra et al., 2007), in their review of the literature, indicate that 

about half of the variance on cognitive tests is attributable to a general cognitive factor, 

with the rest of the variance clustering into separate groups of factors such as verbal and 

nonverbal intelligence, as well as more specific domains. 

 

While the report of the American Psychological Association taskforce on intelligence 

brings together what is known about intelligence, it also underlines how much is still 

unknown. This is particularly true for understanding the genetic and environmental 

basis of intelligence. No specific genes for intelligence have been identified, while 

environmental factors believed to influence intelligence include: (i) social/cultural 

factors such as occupation, schooling and family environment; and (ii) biological 

factors such as nutrition, exposure to toxic substances and perinatal factors. At best, it is 

known that genes contribute substantially to individual differences in intelligence test 

performance, and that their impact increases over time, with heritability rising from h2 ≈ 

0.45 in childhood to h2 ≈ 0.75 in adulthood. Over the same period, between-family 

variance drops from c2 ≈ 0.35 down to as low as zero, although within-family variance 

remains a substantial source of environmental variation (Neisser et al., 1996). Much still 

remains to be understood about how genetic and environmental factors produce their 

effects, and what the underlying causes of observed group differences are. 
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Despite the relative reliability of intelligence tests themselves, as well as over a 

century of their use, much remains to be understood about what they measure. 

Increasingly, researchers are investigating the neural and biological bases of 

intelligence, using measures of speed of neural processing such as reaction time, 

inspection time and evoked potentials, as well as imaging of brain structure and 

function. There is growing interest in how these vary across different subpopulations. In 

particular, there is an emergent literature on cognition in psychiatric illness. Much of 

this work is in the area of schizophrenia, showing a range of cognitive deficits 

associated with the disorder (Heinrichs, 2005), including premorbid and developmental 

deficits evident at an early age (Niemi et al., 2003). However, there is still very little in 

the literature on specific neurocognitive deficits other than IQ scores in persons 

with intellectual disability. Although a number of studies have examined 

neurocognitive strengths and weaknesses, these have been in selected populations with 

syndromes such as Williams, Fragile X and Down syndrome (see the review by Dykens 

(Dykens & Hodapp, 2001)). Moreover, there is almost no research in the area of co-

occurring intellectual disability and psychiatric illness. Doody et al (Doody et al., 1998) 

have conducted one of the very few studies to date to look at cognitive differences other 

than IQ between an intellectually disabled group compared to a conjoint disorder group, 

here with co-occurring schizophrenia. Using tests of impaired memory (Rivermead 

Behavioural Memory Test) and a neurological evaluation, they found that there was 

memory impairment in the schizophrenia control group, in the intellectual disability 

control group and in the conjoint disorder group, with impairment significantly worse in 

the conjoint disorder group suggestive of an additive effect. More studies of this kind 

are needed in order to identify neurocognitive deficits in conjoint disorder, and to use 

the findings to develop better models for understanding and treating conjoint disorder. 

The challenge is that not only is it difficult to test persons with a compromised intellect, 

but also few neuropsychological tests are independent of IQ (Doody et al., 1998). 
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Table 1.1. Selected lifetime prevalence estimates 
 Prevalence 

per 1000 
First 
author and 
publication 
year 

Country Method Prevalence age range 
and measurement 
instrument 

Intellectual 
disability 

8.7 (Westerinen 
et al., 2007) 

Finland Register data (medical 
diagnosis; receipt of 
benefits) 

1or 5 year prevalence 
(primarily ICD-9/ICD-10) 
depending on data source  in 
all ages 

 13 (White et al., 
2005) 

Australia Australian Bureau of 
Statistics field survey 

Lifetime prevalence (ICD-
10) in ages 15-64  

 14 (Leonard et 
al., 2003) 

Western 
Australia 
 

Whole-of-population 
electronic register data 
(Disability Services; 
Education Dept) 

Lifetime prevalence 
(AAMR criteria) up to age 
15 

 7.6 (Wellesley et 
al., 1992) 

Western 
Australia 

Whole-of-population 
electronic register data 
(Disability Services); 
files from Education 
Dept and key referral 
centres 

Lifetime prevalence 
(AAMR criteria) in ages 6-
16 

Psychosis 24 (Perälä et al., 
2007) 

Finland Health 2000 field survey 
supplemented with data 
on national registers 

Lifetime prevalence of 
DSM-IV psychotic disorder 
in adults aged 30+ 

Schizophrenia 13 (Perälä et al., 
2007) 

Finland Health 2000 field survey 
supplemented with data 
on national registers 

Lifetime prevalence of 
DSM-IV schizophrenia, 
schizoaffective disorder and 
schizophreniform disorder 
in ages 30+ 

 4 (Saha et al., 
2005) 

Global Meta-analysis of 29 
estimates from 21 studies

Lifetime prevalence 
(median) 

 5-17 (Jablensky et 
al., 1992) 

Colombia, 
Czech 
Republic, 
Denmark, 
England, 
India, Ireland, 
Japan, Nigeria, 
Russia, US 

WHO Determinants of 
Outcome of Severe 
Mental Disorders field 
survey data 

Incidence in ages 15-54  and 
lifetime morbid risk of ICD-
9 schizophrenia and 
CATEGO subtypes 

Bipolar 
disorder 

39 (Kessler et 
al., 2005) 

United States National Comorbidity 
field survey data 

Lifetime prevalence of 
DSM-IV bipolar I and II in 
ages 18+ 

 13 Judd (Judd & 
Akiskal, 
2003) 

US  National Epidemiological 
Catchment Area field 
survey 

Lifetime prevalence of 
DSM-III  bipolar I and II 
(bipolar disorder NOS) in 
ages 18 + 

Unipolar 
depression 

166 (Kessler et 
al., 2005) 

United States National Comorbidity 
field survey data 

Lifetime prevalence of 
DSM-IV major depression 
in ages 18+ 

 128 (Alonso et al., 
2004a) 

Belgium 
France, 
Germany, 
Italy, The 
Netherlands, 
Spain 

European Study of the 
Epidemiology of Mental 
Disorders field survey 

Lifetime prevalence of 
DSM-IV major depression 
in ages 18+ 

 154 (Bijl et al., 
1998) 

The 
Netherlands 

Netherlands Mental 
Health Survey and 
Incidence Study field 
survey 

Lifetime prevalence of 
DSM-III-R major 
depression in ages 18-64 

Psychiatric 
illness (any) 

464 (Kessler et 
al., 2005) 

United States National Comorbidity 
field survey data 

Lifetime prevalence of any 
DSM-IV disorder in ages 
18+ 

 412 (Bijl et al., 
1998) 

The 
Netherlands 

Netherlands Mental 
Health Survey and 
Incidence Study field 
survey 

Lifetime prevalence of any 
DSM-III-R disorder in ages 
18-64 
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1.4. Definitions and population prevalence 
 

1.4 (i) Intellectual disability 

 

Intellectual disability covers a variety of clinical presentations, syndromes and 

underlying pathologies (Leonard & Wen, 2002). Its overall population prevalence is 

estimated to be approximately 1.0%, but may vary depending on the age structure of the 

population under investigation due to factors such as differential mortality rates and 

underascertainment in adult populations (Harris, 2006). Criteria used to define 

intellectual disability will also affect prevalence. It is of particular significance whether 

the researcher is relying on IQ criteria alone or uses dual criteria of IQ and adaptive 

behaviours (Whitaker, 2004) – see Table 1.2.]. The onset of intellectual disability is 

usually at birth or in early childhood, and DSM-IV specify onset before the age of 18. 

 

Table 1.2. Intellectual disability – diagnostic criteria 
American Association on 
Mental Retardation (2002) 

• Significant limitations in intellectual functioning: an IQ of 
approximately 70 or below  

• Significant limitations in adaptive behavior with performance at least 2 
standard deviations below the mean of either (a) one of the following 
three types of adaptive behavior: conceptual, social, or practical, or (b) 
an overall score on a standardized measure of conceptual, social, and 
practical skills. 

• Onset before the age of 18 years 
DSM-IV 
 

• Significant sub-average intellectual functioning: an IQ of 
approximately 70 or below  

• Concurrent deficits or impairments in present adaptive functioning in 
at least two of the following areas: communication, self-care, home 
living, social/interpersonal skills, use of community resources, self-
direction, functional academic skills, work. leisure, health, and safety 

• Onset before the age of 18 years 
ICD-10 • Low cognitive ability: an IQ of approximately 69 or below  

• Diminished social competence 
 

 A recent Finnish paper estimated a 1-5 year prevalence of up to 0.87% using a variety 

of registers including disability benefits registers and incorporating capture-recapture 

techniques (Westerinen et al., 2007). Australian data put the lifetime prevalence for 

adults aged 15-64 at 1.3% (White et al., 2005) while, in Western Australia, it has been 

estimated at 14 per 1000 live births (Leonard et al., 2003). The latter estimate is higher 

than previous estimates of 7.6 per 1000 live births for the same population (Wellesley et 

al., 1992); the main reason for the increased recorded prevalence is likely to be the more 

recent capacity in Western Australia to systematically supplement data on the 
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intellectual disability register with data on children within the school system who are 

not in contact with disability services but meet criteria for having an intellectual 

disability. Thus the difference between older and newer Western Australian prevalence 

estimates is greatest for childhood prevalence, and attenuates over time as older 

children and young adults register for disability benefits. See Table 1.1 for selected 

prevalence rates. 

 

The majority of cases of intellectual disability are idiopathic – with no known cause. In 

one of the most careful studies to date to classify biomedical causes and associated 

medical conditions in a population of 715 10-year old children with intellectual 

disability (IQ < 71), Yeargin-Allsopp reported that 22% of cases had a presumed 

biomedical, predominantly genetic, basis (Yeargin-Allsopp et al., 1997).  Similarly 

Cans et al report a known aetiology in 25% of cases, this time in a more severely 

affected population (IQ<50) of children aged 7-16 (Cans et al., 1999). Other studies 

have reported higher proportions, up to 77%,  depending on the ascertainment source, 

the level of intellectual disability and the criteria for a neurobiological aetiology 

(Leonard & Wen, 2002). A large Taiwanese study of 11,892 children in special schools 

and institutions reported a figure of 68% for neurobiological aetiology using broad 

criteria, with 38.5% of the total number of cases attributable to a genetic cause (Hou et 

al., 1998). In general, the more severe the level of intellectual disability, the higher the 

percentage of cases with a known biomedical basis (Harris, 2006). The addition of 

suspected to known causes also increases the percentage considerably (Cans et al., 

1999; Minns, 1997).   

 

1.4 (ii) Psychiatric illness 

 

Psychiatric illness 

Psychiatric or mental disorders are general terms implying “the existence of a 

clinically recognizable set of symptoms or behaviour associated in most cases with distress 

and with interference with personal functions. Social deviance or conflict alone, without 

personal dysfunction, should not be included...” (World Health Organization, 1992, p.11). 

These disorders may affect a person’s thinking, affect, mood and/or behaviour; this, in 

turn, will impact on their daily functioning across social and occupational domains, as 

well as their capacity for self-care. The duration of and burden of disease associated 
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with a disorder may vary both within and across disorders. Determining lifetime risk for 

any psychiatric illness is problematic, with estimates affected by the sampling design 

employed, the definition of caseness and the diagnostic instrument employed. In an 

older review by Jablensky, estimated lifetime risk up to the age of 60 in European 

community surveys was as high as 43% for men and 73% for women based on Swedish 

data, with rates of 32.5% for males and 35.3% for females based on data from Iceland 

(Jablensky, 1986a). The recent National Comorbidity Survey Replication found that 

46.6% of persons aged 18 or more had had a DSM-IV mental disorder over their 

lifetime; the projected lifetime risk at the age of 75 was only marginally higher at 50.8% 

(Kessler et al., 2005). Notably, however, they found no significant difference between 

men and women with an odds ratio of 1.1 (confidence interval 1.0-1.2) for women 

relative to men. Data from the Netherlands Mental Health Survey and Incidence Study 

estimate lifetime risk to be 41.2% (Bijl et al., 1998).  

 

Psychotic disorders 

The psychoses are among the most severe of the psychiatric disorders. They are 

characterised by fundamental distortions of thinking (delusions), perception 

(hallucinations), thought and speech (incoherence), emotional response (including 

negative symptoms), as well as varying degrees of disorganised behaviour and loss of 

insight (Jablensky et al., 1999). Psychotic disorders include schizophrenia, bipolar 

affective disorder, depression with psychotic features, delusional disorders and other 

non-affective psychotic illnesses. The peak onset period for psychotic illness is in late 

adolescence/early adulthood, though onset may occur through to old age, and some 

researchers have described smaller peaks in middle age and old age for women in 

particular (Morgan et al., 2008a). Schizophrenia with onset in childhood occurs but is 

rare. The lifetime prevalence of any psychotic disorder is 2.4% according to a recent 

population survey in Finland that used multiple data sources (Perälä et al., 2007).  See 

Table 1.1. 

 

Schizophrenia 

Schizophrenia is a severely disabling psychotic disorder that accounts for 2.3% of the 

global burden of disease (Murray & Lopez, 1996). Schizophrenia makes up about half 

of the point prevalent cases of psychosis in Australia, with the figure rising to 62% if 

schizoaffective disorder is also included (Jablensky et al., 2000).  Perälä et al estimate 

that the lifetime prevalence for schizophrenia is 1.3% (Perälä et al., 2007). This estimate 
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sits within the older, but still informative WHO 10-country study estimate of 0.5%-

1.7% (Jablensky et al., 1992). Its average point prevalence is about 5 per 1000 

(Jablensky et al., 1992). See Table 1.1. 

 

The aetiology of schizophrenia is complex. Evidence from twin, adoptive and family 

studies indicates that the disorder involves a significant genetic contribution. Children 

of women with schizophrenia have an eight- to 10-fold higher risk of developing the 

disorder compared to the general population (Gottesman et al., 1987), with the risk in a 

monozygotic co-twin increased to about 50-fold (Gottesman & Erlenmeyer-Kimling, 

2001). However, the pattern of inheritance in schizophrenia is not a simple Mendelian 

one. It is likely that multiple  genes of small to moderate effect contribute to the 

disorder, and that environmental risk factors interact with this genetic susceptibility. 

The precise nature of the genetic and environmental risk factors remains unclear and no 

one major environmental risk factor present in all cases has been isolated to date. 

Reported associations with schizophrenia include:  

 

• obstetric complications (Cannon et al., 2002b);  

• viral infections (Brown, 2006; Mednick et al., 1988);  

• winter-spring season of birth (Torrey et al., 1997);  

• urban birth and/or upbringing (Pedersen & Mortensen, 2006);  

• migrant status (Cantor-Graae & Selten, 2005);  

• stress (van Os & Selten, 1998); and 

• oestrogens –  a possible protective factor (Häfner et al., 1998).  

 

These associations have not been replicated consistently. However, one of the more 

promising candidates is exposure to obstetric complications in the pregnancy-birth 

period. There is good evidence of an increased risk of schizophrenia in persons who 

experience obstetric complications at the time of their birth, with those exposed to 

obstetric complications 2-7 times as likely as unexposed persons to develop 

schizophrenia in adulthood (Cannon et al., 2002b; Geddes & Lawrie, 1995; Jones et al., 

1998). Current research is focusing on hypoxic events and other pathological 

mechanisms that may interfere with neuronal migration during foetal development 

(Goldman-Rakic, 1995). It is possible that the pattern of associations reported is not 

random, and that the season of birth effect is mediated by obstetric events, including 
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influenza and other viral complications, that occur more frequently in the cold months 

of the year (Kinney et al., 1994). 

 

1.4 (iii) Intellectual disability and psychiatric illness 

 

Most studies have found that the risk of psychiatric disorder is increased among 

people with intellectual disability, although the reported prevalence varies greatly. 

Borthwick-Duffy reports rates ranging from 1% to 100% (Borthwick-Duffy, 1994). 

Variation is due to methodological and nosological issues that affect the reliability of 

estimates. These include the criteria used to assign intellectual disability status and 

level, and to ascertain psychiatric morbidity, as well as issues of sample size, source, 

age and bias (Borthwick-Duffy, 1994; Cooper et al., 2007; Turner, 1989). Of underlying 

significance is the fact that the identification of mental illness in individuals with 

intellectual disability may be very difficult (Turner, 1989).  

 

The only population-based epidemiological Australian data for psychiatric illness in 

intellectually disabled adults indicate a lifetime prevalence of 1.3% for psychotic 

disorders, 8% for depressive disorders and 14% for anxiety disorder (White et al., 

2005). However, the use of lay interviewers employing an instrument (Composite 

International Diagnostic Interview) not validated for use with intellectually disabled 

samples to collect these data may have affected estimates.  

 

A number of studies have looked specifically at the prevalence of conjoint disorder in 

children and adolescents. Dekker and colleagues reviewed the literature and found that 

the reported prevalence of psychopathology in children with intellectual disability 

ranged widely from 30% to 60% (Dekker et al., 2002); this wide variation is 

reminiscent of the even wider range of reported estimates for conjoint disorder in adults 

and may be attributable to similar methodological shortcomings. In one of the leading 

studies in this area, first-wave data for a cohort of intellectually disabled Australian 

children aged 4-18 indicated that 41% met criteria for major psychopathology using an 

instrument developed specifically for intellectually disabled populations, the 

Developmental Behaviour Checklist (Einfeld & Tonge, 1996). At a fourth-wave 

interview eleven years later, using a form of the checklist adapted for adults, the figure 

was still high but had dropped to 31% (Einfeld et al., 2006). Unfortunately, very few 
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studies have been designed to compare psychopathology in intellectually disabled 

children with psychopathology in unaffected children. Dekker et al report that the rates 

in children with intellectual disability were increased between three- to sevenfold in 

three known studies. Dekker and colleagues themselves found that 50% of intellectually 

disabled children had psychopathology compared to 18% of the comparison group 

(Dekker et al., 2002).  A more recent British paper using Office for National Statistics 

survey data found that the prevalence of psychiatric disorders among children and 

adolescents with intellectual disability was 36% compared to 8% among those without 

intellectual disability (Emerson & Hatton, 2007). 

 

Intellectual disability and schizophrenia 

One of the more consistent findings of research on conjoint disorder is an elevated 

lifetime risk of schizophrenia among individuals with intellectual disability. 

Kraepelin estimated that the basis of some 3.5% of cases of dementia praecox is 

intellectual disability resulting in an early onset form of psychosis which he called 

“Pfropfschizophrenie” (literally “engrafted schizophrenia”) (Kraepelin, 1919). In 1938 

Penrose reported that 3.8% of a carefully ascertained and representative sample of 1280 

patients with intellectual disability in Colchester had schizophrenia while 1.9% had 

affective psychoses (Penrose, 1938). Current estimates still put the risk of schizophrenia 

in intellectually disabled populations at around 3% (Hemmings, 2006; Reid, 1989), 

compared to a lifetime risk of around 1% in the general population, although some 

variation has been reported in earlier studies (Turner, 1989).  

 

1.5. Specific syndromes in persons with intellectually disability and 
their association with psychiatric illness 

 

Associations between specific syndromes in persons with intellectual disability and 

psychiatric illness have been reported. These syndromes and their mental health 

associations are summarised  in Table 1.3  and described more fully in Section 1.5. 

Syndromes that have been positively associated with psychiatric illness include: 

 
• Velocardiofacial syndrome (Section 1.5 (i)) 

• X-linked: any; Klinefelter; Fragile X; Turner (Section 1.5 (ii)) 

• Prader Willi syndrome (Section 1.5 (iii)) 

• Rubinstein-Taybi syndrome (Section 1.5 (iv)) 
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• Dandy Walker variant (Section 1.5 (vi)) 

• Williams syndrome (Section 1.5 (vii)) 

• Moebius  (Section 1.5 (viii)) 

 
A negative association with psychiatric illness has been reported for: 

• Down syndrome (Section 1.5 (v)) 

 
 

Studying psychiatric phenotypes in individuals with specific syndromes associated with 

intellectual disability, especially those for which there are mapped loci, is a useful 

strategy for the identification of genes. Levitas and Reid point out how the successful 

application of this strategy has resulted in finding of an association between both Down 

syndrome and Alzheimer’s disease and duplication of genes on chromosome 21q 

(Levitas & Reid, 1998). Bassett and colleagues also advocate a similar approach, in this 

case for velocardiofacial syndrome and schizophrenia, in order to advance our 

understanding of their neurodevelopmental basis (Bassett & Chow, 1999). 
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Table 1.3. Positive and negative associations between specific syndromes with 

intellectual disability and psychiatric disorders 
Intellectual 
disability 

Chromosomal 
locus* 

Psychiatric 
phenotype 

positive or 
negative 
association 

Selected studies (first 
author, year of publication) 

Velocardiofacial 
syndrome 

22q11.2 
microdeletions 

Schizophrenia +ve (Bassett & Chow, 1999); 
(Murphy et al., 1999) 

  Bipolar disorder +ve (Papolos et al., 1996) 
X-linked: any - Schizophrenia +ve (DeLisi et al., 1994) 
  Childhood onset 

schizophrenia 
+ve (Alaghband-Rad et al., 

1998); (Kumra et al., 1998) 
  Bipolar disorder / 

affective psychosis 
 (Gecz et al., 1999) 

X-linked: 
Klinefelter 
syndrome 

XXY or 
mosaicism 

Schizophrenia +ve (Jablensky et al., 
1970);(DeLisi et al., 2005); 
(Boks et al., 2007) 

X-linked: 
Fragile X 

Xq27.3 Schizophrenia +ve (Gustavson et al., 1986) 

  Autism +ve reviewed in (Tsiouris & 
Brown, 2004) 

X-linked: 
Turner 

Xp22.3 Pervasive 
developmental 
disorder 

+ve (Zinn et al., 2007) 

Prader Willi 
syndrome 

15q12 
15q11-q13 
maternal 
uniparental 
disomy 

Affective psychosis +ve (Soni et al., 2007); (Boer et 
al., 2002); (Verhoeven et al., 
2003); (Vogels et al., 2003) 

  Obsessive 
compulsive 
disorder 

+ve (Dykens & Hodapp, 2001) 

Rubinstein-
Taybi syndrome 

22q13 
16p13.3 

Affective disorders 
with psychotic 
features 

+ve (Levitas & Reid, 1998) 

Down syndrome 21q22.3 
1q43 
Xp11.23 

Alzheimers disease +ve (Malamud, 1964 (3rd ed)); 
(Rovelet-Lecrux et al., 2006) 

  Depressive 
disorders 

+ve (Sovner et al., 1985); 
(Collacott et al., 1992); 
(Määtta et al., 2006) – but 
not (Mantry et al., 2008) 

  Psychosis -ve (Sovner et al., 1985); 
(Collacott et al., 1992); 
(Mantry et al., 2008) – but 
not (Rollin, 1946) 

Dandy Walker 
variant 

3q24 Schizophrenia co-
occurring with 
obsessive 
compulsive 
symptoms  

+ve (Papazisis et al., 2007) 

Williams 
syndrome 

7q11.23 Fears and phobias +ve (Dykens, 2003) 

Moebius 13q12.2-q13 Autism +ve (Briegel, 2006) 
*Source of chromosomal locus (except Klinefelter): Online Mendelian Inheritance in Man (OMIM (TM)), Johns 
Hopkins University, WWW URL: http://www.ncbi.nlm.nih.gov/omim/  
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1.5 (i) Velocardiofacial syndrome 

Velocardiofacial syndrome (VCFS; also known as Shprintzen syndrome, DiGeorge 

syndrome, Craniofacial syndrome or Conotruncal Anomaly Unusual Face syndrome) is 

conservatively estimated to affect between 1 in 4000 and 1 in 9700 births (Ivanov et al., 

2003) and is characterised by distinctive dysmorphology, congenital heart disease and 

cleft palate (Kobrynski & Sullivan, 2007; Murphy, 2004). Some 40% of cases will have 

intellectual disability with IQ<70 (De Smedt et al., 2007). Velocardiofacial syndrome is 

the result of microdeletions at chromosome 22q11.2; most mutations are sporadic (de 

novo) although about 10-15% of cases are inherited (Bassett & Chow, 1999; De Smedt 

et al., 2007). De Smedt et al found familial cases were significantly more cognitively 

impaired than de novo cases (De Smedt et al., 2007). Structural brain abnormalities 

involving temporal lobe and mesial temporal structures (Eliez & Blasey, 2001) as well 

as abnormalities indicative of aberrant myelination, suggest velocardiofacial syndrome 

is a neurodevelopmental disorder which may explain its neuropsychiatric and cognitive 

profile (van Amelsvoort et al., 2004; van Amelsvoort et al., 2001). 

 

Murphy et al reported that a quarter (24%) of persons with velocardiofacial syndrome 

will develop schizophrenia (Murphy et al., 1999). In the largest sample to date, 78 

adults, Bassett et al found a similar rate (22.6%) after adjusting for recruitment source 

in order to remove ascertainment bias effects  (Bassett et al., 2005). Conversely, a 

recent Dutch study recalculated the prevalence of velocardiofacial syndrome in 

schizophrenia, previously reported as 2%, and found a prevalence of 0.6% (95% 

confidence interval 0.3%-1.0%) in adult onset schizophrenia, and 4.9% (95% 

confidence interval 1.9%-11.9%) in childhood onset schizophrenia (Hoogendoorn et al., 

2008). There is some debate as to whether the schizophrenia phenotype in 

velocardiofacial syndrome is similar to that in other forms of schizophrenia – although 

Bassett et al did not find differences when comparing groups with normal IQ (Bassett et 

al., 2003). Co-occurring velocardiofacial syndrome and schizophrenia has been 

proposed as a model for investigating the neurodevelopmental origins of schizophrenia 

(Bassett et al., 2003; Bassett & Chow, 1999). 

 

An association has also been reported between velocardiofacial syndrome and bipolar 

disorder by Papolos et al. They found that 64% of an unselected sample of 25 cases of 
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velocardiofacial syndrome had bipolar disorder. Notably, they found no cases of 

schizophrenia and only four cases had psychotic symptoms (Papolos et al., 1996). 

Although this study is referenced in the literature, its sample size is small and these 

figures have not been replicated. 

 

1.5 (ii) X-linked syndromes 

 

There have been reports of associations between X-linked disorders and psychiatric 

disturbance, although the evidence is piecemeal and generally based on case studies or 

very small samples. In 1994, DeLisi et al reported suggestive evidence for an increased 

rate of psychosis in persons with sex chromosome abnormalities (DeLisi et al., 1994). 

Alaghband-Rad et al (Alaghband-Rad et al., 1998) found an X-linked syndrome in two 

out of the three cases of intellectual disability in siblings of children with childhood-

onset schizophrenia in the National Institute of Mental Health Childhood Onset 

Schizophrenia study data, raising the possibility of a link between childhood-onset 

schizophrenia and sex chromosome abnormalities, but their sample size was small 

(Alaghband-Rad et al., 1997). In Kumra et al’s larger Childhood Onset Schizophrenia 

sample, 6.1% had sex chromosome abnormalities (Kumra et al., 1998). 

 

X-linked intellectual disability has also been associated with bipolar disorder. Gecz et al 

mapped the X chromosome breakpoint in a woman with intellectual disability, bipolar 

disorder and epilepsy to the glutamate receptor subunit 3 gene on the X chromosome, 

but found no evidence of linkage when genotyping 373 individuals from 40 pedigrees 

segregating bipolar disorder (Gecz et al., 1999).  

 

Most studies looking at the association between X-linked disorders and psychoses have 

relied on small, opportunistic samples. In one of the largest studies to date, a Danish 

register study linking hospital admissions data for schizophrenia and bipolar disorder to 

the cytogenetic register, no evidence was found of an increased risk of schizophrenia or 

bipolar disorder in persons with aneuploidies of the sex chromosomes including 

Klinefelter syndrome (Mors et al., 1999). Risk of a combined phenotype (either 

schizophrenia or bipolar disorder) was increased in XYY males only. This study did not 

examine fragile X and had to contend with several potential ascertainment biases. Even 

so, it is one of the largest and most systematic studies to date.  
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Notwithstanding relatively poor data on the association to date between X-linked 

syndromes and psychotic illness, there is continuing interest in this area of research, in 

part due to some broader theoretical implications. In particular, increased rates of 

psychopathology in X-linked syndromes have been used as evidence for a role for the 

X-chromosome in psychiatric morbidity, supported by findings of sex differences in 

illness expression such as an earlier age at onset for men compared to women in 

schizophrenia (Morgan et al., 2008a). The imprinted-X threshold liability model, 

proposed for autism by Skuse (Skuse, 2000), and extended to schizophrenia by Boks et 

al (Boks et al., 2007), offers one possible mechanism for explaining why women are 

likely to experience a milder, less debilitating form of psychosis. Skuse’s threshold 

model for autism purports that imprinted X-linked genes of paternal origin may be 

protective, raising the threshold for the phenotypic expression of autism. Since only 

females have a paternal X-chromosome, this protective factor does not operate in males, 

and may explain why the prevalence of autism is four times higher in males compared 

to females (Skuse, 2000).  

 

Associations between specific X-linked syndromes and psychiatric illness are described 

below. 

 

Klinefelter syndrome 

Klinefelter syndrome is an X-linked syndrome (karyotype 47,XXY) in which males 

have an extra X chromosome. It affects 1 in 500 men (DeLisi et al., 2005). There is a 

“cognitive” phenotype (Khalifa & Struthers, 2002; Lanfranco et al., 2004) and old data 

from 1970 suggest that about 1% of cases of intellectual disability will have the XXY 

karyotype (reported in (DeLisi et al., 2005)). It has been associated with increased risk 

of psychiatric illness. Boks et al found a high lifetime prevalence of any psychiatric 

disorder (64.5%) in an unselected sample of 31 cases from the Dutch Klinefelter 

Association (Boks et al., 2007). Klinefelter syndrome is most commonly associated 

with psychotic illness (6.4% of Boks’ sample had a lifetime history of psychosis), 

including schizophrenia-spectrum disorder with levels of schizotypal symptoms 

approaching those of people with schizophrenia (Van Rijn et al., 2006), and 

schizophrenia (DeLisi et al., 2005). The prevalence of Klinefelter syndrome in 

schizophrenia may be elevated four- to fivefold: DeLisi et al reported Klinefelter 

syndrome in 0.8-1.0% of males admitted to hospital with schizophrenia (DeLisi et al., 
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2005). Epigenetic mechanisms are suspected to play a role in the psychiatric phenotype 

of Klinefelter syndrome. Boks et al suggest that differential imprinting depending on 

maternal or paternal origin of the extra X-chromosome may confer susceptibility to 

severe psychiatric illness in affected persons (Boks et al., 2007). However Boks et al 

found no differences in their own small sample of 20 cases of Klinefelter syndrome, 

grouped according to parent of origin (Boks et al., 2007).  

 

Fragile X syndrome 

Fragile X is a syndrome caused by a genetic defect on the X chromosome in the fragile 

X mental retardation gene 1 (FMR1). Full mutation affects approximately 1 in 4000 

males and 1 in 8000 females, although prevalence estimates vary widely. The cognitive 

phenotype is differentially distributed across the sexes: most males and up to 50% of 

females will have intellectual disability (Crawford et al., 2001). There is strong 

evidence of an association between Fragile X and autism, with up to one in four males 

affected (see review in (Tsiouris & Brown, 2004)). Schizotypal symptomatology may 

be elevated (Freund et al., 1993) but there is only a handful of isolated case studies of 

reporting psychotic illness in persons with fragile X syndrome. Conversely, there were 

no cases of Fragile X in a cytogenetically-ascertained, unselected sample of 47 cases of 

childhood schizophrenia (Nicolson et al., 1999). 

 

Turner syndrome 

Deletion of Xp22.3 in Turner syndrome (monosomy X) has been associated with a 

neurocognitive phenotype in affected women (Zinn et al., 2007). While no psychiatric 

phenotype as such has been established, autistic features have been found in subjects 

with the neurocognitive phenotype – although none had autism. Moreover, the Xp22.3 

region includes a gene (NLGN4X) that has been linked to pervasive developmental 

disorders (Zinn et al., 2007).  

 

1.5 (iii) Prader-Willi Syndrome and Angelman Syndrome 

Prader-Willi syndrome is caused by the loss of the paternally imprinted contribution 

to the 15q11.2-q13 region (Williams et al., 1998 (Updated 8 November 2005)). It is 

rare, with a prevalence of about 1 per 10,000-25,000 (Cassidy & Schwartz, 1998 

(Updated 6 October 2006)). An increased risk of psychiatric illness, and specifically 

affective and other psychoses, as well as obsessive compulsive behaviours, has been 
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reported in a number of studies of persons with Prader-Willi syndrome (Beardsmore et 

al., 1998; Boer et al., 2002; Holland et al., 2002; Soni et al., 2007; Verhoeven et al., 

2003), and the literature increasingly refers to the “psychiatric phenotype” in Prader-

Willi syndrome (Verhoeven et al., 2003).  

 

In one of the largest Prader-Willi samples to be studied longitudinally (119 out of 159 

cytogenetically confirmed cases of Prader-Willi syndrome), Soni et al report high 

lifetime rates of serious mental illness (Soni et al., 2007). Of considerable interest, 

however, is the differential distribution of disorders in their study, depending on the 

Prader-Willi subtype. Persons whose Prader-Willi syndrome was a result of maternal 

uniparental disomy (mUPD) in which both chromosomes 15 are of maternal origin 

(some 25% of cases) were more likely to have severe psychiatric comorbidity, 

especially affective psychoses, than cases with a deletion at 15q11-q13 on the paternally 

derived chromosome (some 70% of cases). Twenty two out of 34 maternal uniparental 

disomy cases had a history of psychopathology compared to 24 out of 85 cases 

involving a deletion. The maternal uniparental disomy group was less likely to have a 

history of nonpsychotic depressive illness (4.5% compared to 41.4%) and depressive 

psychosis (27.3% compared to 37.5%) and more likely to have bipolar illness with 

psychotic symptoms (50.0% compared to 0.0%). The percentage with psychotic illness 

was similar in both groups at 18.2% and 20.0% respectively. Moreover maternal 

uniparental disomy cases had a more severe mental illness profile. This specific 

association between affective psychoses and the maternal uniparental disomy genetic 

subtype of Prader-Willi syndrome has been reported in a number of other studies (Boer 

et al., 2002; Descheemaeker et al., 2002; Verhoeven et al., 2003; Vogels et al., 2003), 

and Soni et al go so far to hypothesise that this subtype may inevitably develop 

psychosis with increasing age (Soni, 2006). Medication response in comorbid cases is 

surprising in that only lithium, but not carbamazepine or sodium valproate, is effective 

(Soni et al., 2007). This may throw further light on the pathophysiology of the 

association between Prader-Willi syndrome and affective psychoses. Dykens and 

Hodapp (Dykens & Hodapp, 2001) also note high rates of compulsivity in confirmed 

cases of Prader-Willi syndrome suggesting that the Prader-Willi region on chromosome 

15 may be associated with some forms of obsessive compulsive disorder.  

 

Angelman (“happy puppet”) syndrome is closely related to Prader-Willi syndrome. 

Prader-Willi syndrome is caused by the loss of the paternally imprinted contribution to 
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the 15q11.2-q13 region, while Angelman syndrome is caused by loss of the maternally 

imprinted contribution to the same region (Williams et al., 1998 (Updated 8 November 

2005)). The prevalence of Angelman syndrome is about 1 per 12,000-20,000 (Williams 

et al., 1998 (Updated 8 November 2005)). Seizures and microcephaly are common in 

Angelman’s syndrome (Williams et al., 1998 (Updated 8 November 2005)), but, unlike 

Prader Willi syndrome, there appears to be nothing in the literature associating the 

disorder with an increased risk of psychiatric illness. 

 

1.5 (iv) Rubinstein-Taybi Syndrome 

Rubinstein-Taybi syndrome is a rare disorder. It is characterised by intellectual 

disability (100% of cases), craniofacial anomalies (100%), broad thumbs and toes 

(100%), retarded growth (94%), retarded osseous maturation (94%), microcephaly 

(84%), electroencephalogram anomalies (60%) and cardiac anomalies (33%) (Oike et 

al., 1999). Its prevalence is estimated at 1 in 125,000 in the general population and 1 per 

300 in intellectually disabled populations (Oike et al., 1999). It is associated with 

mutations in the gene encoding the CREB-binding protein (located on chromosome 

16p13.3) in 40-60% of cases and, more recently, with mutations in EP300 (located on 

22q13.2) in 3% of cases (Roelfsema et al., 2005; Stevens, 2002. Updated 2 Oct 2006); 

these associations account for only half the cases of Rubinstein-Taybi syndrome. 

Psychiatric illness is not listed as a characteristic of Rubinstein-Taybi syndrome. 

However, one study of 13 Rubinstein-Taybi syndrome patients has found a non-random 

clustering of psychiatric diagnoses including: eight patients with mood disorders (with 

psychotic features a striking component in all mood disordered patients); four with 

disorders in the tics/obsessive compulsive disorder spectrum; and one with pervasive 

developmental disorder (Levitas & Reid, 1998). The authors found no association 

between severity of intellectual disability and psychiatric diagnosis. 

 

1.5 (v) Down syndrome 

The most common genetic cause of intellectual disability is Down syndrome. The point 

prevalence of Down syndrome varies. A study utilising notifications on the Glasgow 

register of congenital anomalies between 1990 and 1990  reported a calculated birth 

prevalence of 1.22 per 1000 pregnancies of which 78.1% were live born, 2.9% were 

stillbirths and 19.1% were terminations following prenatal diagnosis (Lopez et al., 
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1995). The level of spontaneous abortions was assumed to be 30% of terminations, 

giving an adjusted prevalence of 1.15  per 1000 pregnancies. 
 

The relationship between Down syndrome, one of the most prevalent forms of 

syndromal intellectual disability, and psychiatric illness is both well-established and 

well-defined. In particular, there is good evidence that persons with Down syndrome are 

at greatly increased risk of Alzheimer’s disease (Collacott et al., 1992). In his original 

report, Malamud found that 100% of persons with Down syndrome who died over the 

age of 40 had histopathological evidence of Alzheimer’s disease and reported that these 

pathological changes were not found in most other cases of intellectual disability or, if 

found, were mild and of very late onset (Malamud, 1964 (3rd ed)). This relationship has 

since been confirmed by others. More recently, duplication of the amyloid precursor 

protein gene on chromosome 21q found in Down syndrome has been associated with 

early-onset familial Alzheimer’s disease with cerebral amyloid angiopathy (Rovelet-

Lecrux et al., 2006). Persons with Down syndrome also appear to be at increased risk of 

hyporthyroidism and its associated mental conditions, and depression (Collacott et al., 

1992; Määtta et al., 2006).  

 

On the other hand, Down syndrome appears to be protective against psychosis. Sovner 

et al (Sovner et al., 1985) hypothesised, on the basis of their review of published case 

data, that Down syndrome offered protection from mania. Specifically, they postulated 

that chromosomal abnormalities in Down syndrome which produce alterations in 

catecholamine and indoleamine neuronal activity may preclude mania. While this has 

been disputed, since cases of mania and bipolar disorder have been found to co-exist 

with Down syndrome (Collacott et al., 1992; Pary et al., 1999), data from the few 

contemporary studies available suggest that rates of schizophrenia and other psychoses 

are much lower in persons with Down syndrome when compared to rates in persons 

with other forms of intellectual disability (Collacott et al., 1992; Myers & Pueschel, 

1994). For example, Collacott et al compared 371 persons with Down syndrome to a 

group with another intellectual disability matched on age, sex and residential placement. 

They found significantly increased rates of presenile dementia (4.3% of Down 

syndrome cases vs 0.3% of controls) and depressive episodes, including manic 

depressive psychosis, depressive type (11.3% vs 4.3% respectively) but significantly 

reduced rates of conduct disorder (6.2% vs 20.5%), personality disorder (0.0% vs 2.4%) 

and schizophrenia or psychotic states (1.6% vs 5.4%). A recent Finnish study found 
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only one person with psychosis among 108 Down syndrome cases identified on Finnish 

registers whose case records were then assessed for mental health problems (Määtta et 

al., 2006). The position has been restated most recently in a well-designed longitudinal 

study from Scotland that found no cases of psychosis or mania in persons with Down 

syndrome, and rates of depressive disorder that were not different to rates for persons 

with any form of intellectual disability (Mantry et al., 2008). Given their finding that 

lifestyle and disability profiles for persons with Down syndrome are similar to those for 

persons with intellectual disability from other causes, Mantry et al hypothesise that the 

lower overall prevalence of mental illness in Down syndrome is biologically, not 

environmentally, determined. They did find an association between urinary 

incontinence and mental illness in Down syndrome, and speculate that there is a 

common underlying pathogenesis between the two which may be a genetic defect. 

 

There is an older literature on the topic providing alternative explanations for the low 

rates of psychosis in Down syndrome. One perspective is given in a 1946 paper by 

Rollin (Rollin, 1946) who characterised all 73 cases of Down syndrome in the one 

English institution. A “primitive” catatonic psychosis of a cataleptic type was described 

in 17 of the 73 cases (23.3%). Of interest, the diagnosis was based on signs of 

deterioration, catatonia and emotional dissociation, and not on the presence of 

hallucinations and delusions. Another perspective is provided in a 1959 paper 

describing psychotic symptoms in a 32 year old Down syndrome patient (Neville, 

1959). The relevance of this paper is not the “case of one” but the question Neville 

raises as to whether the rarity of Down syndrome co-occurring with schizophrenia is 

more apparent than real and is, in fact, related to difficulties in diagnosing 

schizophrenia in Down syndrome patients. More recently, Duggiraia et al (Duggiraia et 

al., 1995) reviewed six cases of Down syndrome co-occurring with schizophrenia. All 

cases had some verbal skills. Duggiraia et al query whether the especially poor verbal 

skills associated with many cases of Down syndrome makes schizophrenia difficult to 

diagnose, leading to under-reporting. Given how little has been written about psychosis 

in Down syndrome, with few studies investigating this relationship directly, the 

question remains open as to whether the observed difference in prevalence is real or due 

to issues of diagnostic ascertainment.  
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1.5 (vi) Dandy Walker variant 

Dandy Walker variant is part of the Dandy Walker complex, a spectrum of posterior 

fossa abnormalities, affecting 1 in 25,000-35,000 pregnancies (Harper et al., 2007). 

Two studies have reported schizophrenia in Dandy Walker variant. One case was a 

person with average IQ (Turner et al., 2001), while the second was a case of mild 

intellectual disability (IQ=60) and early onset schizophrenia comorbid with obsessive 

compulsive disorder (Papazisis et al., 2007). Further replication of this finding is needed 

to strengthen evidence of an association. 

 

1.5 (vii) Williams syndrome 

Williams syndrome affects 1 in 20,000 births. Although associated with intellectual 

disability (mean full scale IQ 58-61), persons with Williams syndrome have preserved 

ability in four cognitive domains: face processing, sociability, language, and music 

(Levitin, 2005). Dykens found that 16-18% of a sample of 51 patients with Williams 

syndrome met criteria for current generalised anxiety disorder and 35% for a specific 

phobia: virtually all (96%) had persistent anxiety-producing fears lasting six months or 

more (Dykens, 2003). 

 

1.5 (viii) Moebius syndrome 

Moebius syndrome is a complex developmental disorder of the lower brainstem 

characterised by a congenital nonprogressive bilateral facial palsy (Verzijl et al., 2003). 

It affects 1 in 50,000-500,000 births, with both sexes equally affected  (Briegel, 2006). 

It is thought to be due to either a developmental rhombomeric defect or an ischaemic 

event, of genetic and/or environmental origin (Verzijl et al., 2005). It is estimated that 

the prevalence of intellectual disability in Moebius is 10-15% . Some studies indicate an 

increased incidence of autism with low IQ in Moebius but these data are based on very 

small sample sizes (Briegel, 2006).  

 

1.6. Two special cases of overlap 
 

1.6 (i) Problem behaviours 

Some 7-15% of persons with intellectual disability will have behaviour problems 

(Myrbakk & von Tetzchner). There is growing clinical interest in problem behaviours in 
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conjoint disorder. Findings from small case studies suggest that behavioural problems 

may be state dependent and that, as psychiatric problems resolve, there will be a closely 

related reduction in problem behaviours (Lowry & Sovner, 1993; Sovner et al., 1993). 

In a larger study, Hemmings et al also found an association between psychiatric 

symptoms and specific problem behaviours (Hemmings et al., 2006). Holden and 

Gitlesen report an association between “challenging” behaviours, that is, severe 

behavioural problems, and both schizophrenia and anxiety (Holden & Gitlesen, 2003). 

Myrrbakk and Tetzchner compared intellectually disabled groups with and without 

behaviour problems in a Norwegian sample of 181 persons (Myrbakk & von 

Tetzchner). Psychopathology was significantly increased in the group with behaviour 

problems, including general psychopathology (where 69% in the behaviour problem 

group were above the cut-off score compared to 29% in the unaffected group), 

depression, anxiety, psychosis (two out of three scales) and mania (one out of two 

scales). The effect was greater in those with mild to moderate intellectual disability 

compared to those with severe to profound intellectual disability. However, Myrrbakk 

and Tetzchner note that it is not clear whether behaviour problems reflect an underlying 

psychopathology or whether they are a response to a difficult life situation. As 

Hemmings and colleagues point out, the relationship between underlying 

psychopathology and behavioural problems in persons with intellectual disability is not 

simple, and more research is needed to establish the extent of their equivalence.  

 

1.6 (ii) Pervasive developmental disorder 

 

Pervasive developmental disorders cover a range of disorders characterised by a triad 

of severe impairments in communication, social cognition, and behavioural flexibility, 

with symptoms becoming apparent by three years of age (Morgan et al., 2003). The 

terms pervasive developmental disorder and autism spectrum disorder are used 

interchangeably. In both ICD-10 and DSM-IV (American Psychiatric Association, 

1994; World Health Organization, 1992), the diagnostic category of pervasive 

developmental disorder includes: 

• autism; 

• Asperger syndrome; 

• Rett syndrome; 

• childhood disintegrative disorder; and 
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• unspecified pervasive developmental disorder. 

 

There are some reservations about the inclusion of Rett syndrome as most cases appear 

to be related to a mutant gene on Chromosome X (Rutter, 2005). 

 

Pervasive developmental disorder affects 2-6 children per 1000 (Larsson et al., 2005; 

Wing & Potter, 2002). Lauritsen et al report a corrected prevalence of 3.4 per 1000 in a 

recent population-based Danish register study (Lauritsen et al., 2004). The prevalence 

of pervasive developmental disorder has been increasing over the decades (Fombonne 

et al., 2001). The most likely reasons for the increase are the broadening of the concept 

of autism to include the spectrum of related disorders as well as better ascertainment of 

cases (Wing & Potter, 2002). An older study of the prevalence of autism restricted to 

children with learning disability found that prevalence increased with decreasing IQ 

(Deb & Prasad, 1994). Pervasive developmental disorder is probably polygenic in 

nature, with increasing evidence of the additive or multiplicative involvement of 

environmental risk factors, especially obstetric complications (Glasson et al., 2004). 

 

Pervasive developmental disorder is similar to other psychiatric disorders including 

schizophrenia to the extent that intellectual disability is not a necessary feature of the 

disorder, although almost one half of children with pervasive developmental disorder 

will have intellectual disability. Fombonne et al report the prevalence of intellectual 

disability in 29 children aged 5-15 with pervasive developmental disorder ascertained 

through the 1999 British survey of child mental health was 48.3% (Fombonne et al., 

2001). There appears to be an increased risk of schizophrenia and other psychoses in 

pervasive developmental disorder. Stahlberg et al investigated an adult sample of 129 

persons diagnosed in childhood with pervasive developmental disorder, collected as 

part of the Göteborg Neuropsychiatric Genetics Project (Stahlberg et al., 2004). They 

found nine cases of bipolar disorder with psychotic features, four cases of schizophrenia 

and six cases of other psychotic disorders, giving a total of 14.8% with any psychotic 

disorder. Saeed compared hospital admission cases with developmental disability and 

mental illness to those with mental illness alone and reported a significant excess of 

schizophrenia in the developmental disability group (26% versus 15%) but a 

significantly lower rate of affective disorders (16% versus 42%) (Saeed et al., 2003). 

Conversely, Sporn et al (Sporn et al., 2004) reported a lifetime diagnosis of pervasive 

developmental disorder in one-quarter of the National Institute of Mental Health 
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Childhood-Onset Schizophrenia sample aged 6-18 (N=75), excluding children with IQs 

below 70. Research in this area is complicated by issues of imprecise phenomenological 

delineation which impacts on the measurement of comorbidity (Konstantareas, 2001). 

Moreover, there do not appear to be any studies designed specifically to investigate 

comorbity in persons with low IQ prohibiting potentially informative comparisons 

between the extreme ends of the autism spectrum, namely high functioning compared to 

cases with intellectual disability.  

 

 

Figure 1.2. Relationship between pervasive developmental disorder, schizophrenia 

and intellectual disability 

 
 

 

The relationship between pervasive developmental disorder, schizophrenia and 

intellectual disability can be represented as the intersect between overlapping spheres in 

a Venn diagram – see Figure 1.2. This raises the question of the epidemiology of 

multiple comorbidity, its prevalence and its basis. It appears that pervasive 

developmental disorder, schizophrenia and intellectual disability, especially idiopathic 

intellectual disability, share a similar aetiological profile, at least to the extent that they 

are mutifactorial disorders with both genetic and environmental risk factors implicated 
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in all three. Thus genetic liability is a feature of all three, probably involving many 

susceptibility genes (Craddock et al., 2007; Rutter, 2005), while obstetric complications 

are the most likely of the environmental risk factors (Glasson et al., 2004; Jablensky et 

al., 2005; Towbin, 1989). However there is little in the literature on multiple 

comorbidity. There are few studies on pervasive developmental disorder co-occurring 

with schizophrenia, and even fewer studies of pervasive developmental disorder that 

specifically identify the subsample with intellectual disability. Much still remains to be 

understood about the intersect between the three. Indeed, in many studies, low IQ is 

treated as an exclusion criterion. 

 

1.7. Intellectual disability and schizophrenia: understanding of the 
basis of the association 

 

1.7 (i) Conceptual framework 

 

While the most recent studies report an association between intellectual disability and 

schizophrenia, at present, very little is known about the basis of that relationship. Doody 

et al (Doody et al., 1998) outline five possible aetiological mechanisms: 

• The association is due to chance and there is no common or causal link; 

• The disorders have a common aetiology, for example, there may be common 

risk factors such as meningitis, encephalitis, epilepsy implicated in the aetiology 

of both disorders; 

• The disorders are, in fact, a severe schizophrenia: schizophrenia is the primary 

pathology, but not recognised in its early stages; 

• The association is the result of an epiphenomenon whereby deficits associated 

with intellectual disability render affected individuals more susceptible to 

schizophrenia. In a similar way, the increased susceptibility of deaf persons to 

paranoid psychosis has been attributed to partially heard stimuli overloading 

comprehension; 

• Intellectual disability co-occurring with schizophrenia is a de novo condition 

which is neither intellectual disability nor schizophrenia.  

 

This thesis explores some evidence for a common pathogenesis in conjoint disorder 

within a neurodevelopmental perspective.  
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1.7 (ii) A common pathogenesis in conjoint disorder: genetic risk 

 

It is widely accepted that genes play a role in both the aetiology of schizophrenia 

and the aetiology of intellectual disability, although it is likely that many genes of 

small effect are involved, even in some of the well-defined syndromes. Historically, 

however, there has been some disagreement as to whether there was any genetic link 

across the two disorders. While one prevalent view founded on Kraepelin's 

"Pfropfschizophrenie” held that intellectual disability co-occurring with schizophrenia 

was the consequence of a common, possibly genetic, aetiology, others attributed 

conjoint disorder to separate underlying causes with no pathological or genetic link 

between the two (Kallmann et al., 1941). 

 

Since then, there has been an accumulation of evidence supporting substantial 

familiality across the two disorders. Findings with respect to familiality are 

summarised in Table 1.4(a)-Table 1.4(c). In particular, there are reports of increased 

rates of schizophrenia in families of probands with intellectual disability (Gustavson et 

al., 1986), of increased rates of intellectual disability in families of probands with 

schizophrenia (Alaghband-Rad et al., 1998; Heston, 1966; Modrzewska, 1980), and of 

increased rates of multiply affected families in persons with co-occurring intellectual 

disability and schizophrenia compared to persons with schizophrenia only and persons 

with intellectual disability only (Doody et al., 1998; Penrose, 1938). Of interest, some 

years after the publication of Kallmann’s influential paper, Heston (Heston, 1966) 

observed that some of Kallmann’s own data show that 5-10% of descendents of persons 

with schizophrenia had intellectual disability. Moreover, there is limited evidence of 

some specificity to schizophrenia with Greenwood et al, in a reanalysis of L.S. 

Penrose’s Ontario data, reporting that the risk of schizophrenia in the relatives of 

probands with intellectual disability was 1.5 times the risk of affective psychosis 

(Greenwood et al., 2004).  

 

In summary, the findings suggest that the link between intellectual disability and 

schizophrenia is more than a chance occurrence and that at least some forms of 

intellectual disability co-occurring with schizophrenia may share a common genetic 

basis.  
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Table 1.4(a). Schizophrenia in families of probands with intellectual disability 
Study Sample origins Cases  Comparison IQ range Findings 
(Gustavson et 
al., 1986) 

North Swedish 
isolate born 
1829-1960 

26 persons with 
intellectual disability 
from two large 
pedigrees 

None Not reported Very high incidence of schizophrenia in families of probands with intellectual 
disability: 23/26 persons with ID had close relatives with schizophrenia including 7 
(27%) with a parent, 1 with a brother, and 15 (69%) with 2nd to 4th degree relatives. 

(Penrose, 
1938) 

Representative 
sample of 
patients under 
care of Royal 
Eastern Counties 
Institution for 
intellectually 
disabled persons, 
Colchester 

1280 patients with 
intellectual disability 

Not applicable for this 
comparison 

“Mental 
ratio” 
ranging 
from under 
20 (“idiot”) 
to over 70 
(“dull”) 

While the rate of schizophrenia in this intellectually disabled sample was twice the 
rate of affective psychoses (3.8% (48/1280) compared to 1.9% (24/1280)), the rate of 
schizophrenia among relatives was almost half the rate of affective psychoses. 
Overall, there were 610 relatives with severe psychopathy: 103 relatives had 
schizophrenia and 199 had affective psychoses i.e.17.1% of the relatives with severe 
psychopathy had schizophrenia while 32.6% had an affective psychoses. 

(Greenwood et 
al., 2004) 

L.S. Penrose’s 
Ontario data 
collected mid-
1800s-1944  

183 probands with a 
psychiatric hospital 
admission and 
intellectual disability 

183 paired first and 
second degree 
relatives with a 
psychiatric hospital 
admission and 
schizophrenia or 
psychotic affective 
disorder 

Assumed to 
be in the 
mild range 

The risk of schizophrenia in the relatives of probands with intellectual disability was 
1.5 times the risk of a psychotic affective disorder. Overall, there were more parent-
offspring pairs (80, only 3 of which were ID parents) than sibling pairs (51), and 
there was no evidence of X-linked transmission of ID given there was no excess of 
mother-son pairs compared to mother-daughter pairs.  
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Table 1.4(b). Intellectual disability in families of probands with schizophrenia 
Study Sample origins Cases  Comparison IQ range Findings 
(Heston, 1966) Oregon USA 47 children reared in 

foster homes, born 
1915-1945 to women 
with schizophrenia and 
confined to State 
psychiatric hospital 

50 matched control 
children reared in 
foster homes 

IQ<70 4/47 case children compared to 0/50 control children (p=0.052) had intellectual 
disability; one child with intellectual disability also had schizophrenia. 

(Modrzewska, 
1980) 

North Swedish 
isolate born 
1829-1960 

453 offspring of 214 
cases with 
schizophrenia (39 with 
two parents with 
schizophrenia and 514 
with one parent with 
schizophrenia, 
combined for the 
intellectual disability 
analysis) 

624 offspring of 
unaffected parents 
from the same isolate 

IQ<50 Incidence of intellectual disability (IQ<50) was significantly higher in offspring with 
at least one parent with schizophrenia compared to control offspring from the same 
isolate with unaffected parents: 4.5% (22/492) of those with one or two SZ-affected 
parents had ID compared to 0.5% (3/596) of those with SZ-unaffected parents 
(p<0.001) 

(Alaghband-
Rad et al., 
1998) 

NIMH 
childhood-onset 
schizophrenia 
(COS) study 

18 consecutive COS 
probands aged 10-18 
met DSM-III-R criteria 
for schizophrenia with 
onset by age 12 

26 full siblings IQ<70 Increased rate of intellectual disability in the siblings of childhood-onset 
schizophrenia patients (3/26 full siblings) 
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Table 1.4(c). Intellectual disability and/or schizophrenia in families of probands with intellectual disability and co-occurring schizophrenia 
Study Sample origins Cases  Comparison IQ range Findings 
(Penrose, 
1938) 

Representative 
sample of 
patients under 
care of Royal 
Eastern Counties 
Institution, 
Colchester 

204 persons with 
intellectual disability 
and co-occurring 
“psychopathology” 
(psychosis):72 severe 
(schizophrenia, 
affective psychoses), 
132 mild ("psycho-
neuroses")  

1076 persons with 
intellectual disability 
only 

“Mental 
ratio” 
ranging 
from under 
20 (“idiot”) 
to over 70 
(“dull”) 

Persons with co-occurring psychopathy and intellectual disability had more relatives 
with psychopathy per head compared to persons with intellectual disability alone; and 
those with mild “psychopathology” (psychosis) and intellectual disability were more 
likely to have affected relatives than those with severe psychopathy and intellectual 
disability 

(O'Dwyer, 
1997) 

Patients with 
schizophrenia 
and intellectual 
disability seen 
by consulting 
psychiatrists in 
Yorkshire 

First 50 consented 
patients with sufficient 
diagnostic and obstetric 
data 

50 controls with 
intellectual disability, 
matched on sex, age, 
IQ, epilepsy. None 
had psychosis, but 
54% (27/50) had some 
mental illness. 

ICD-10: 
mental 
retardation 

In course of describing increased rates of pregnancy, delivery and neonatal 
complications in the persons with co-occurring schizophrenia and intellectual 
disability compared to controls with intellectual disability, O'Dwyer notes that there 
was a family history of schizophrenia in 7 cases compared to 2 controls  
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Table 1.4(c). cont. 
Study Sample origins Cases  Comparison IQ range Findings 
(Doody et al., 
1998) 

Persons with at 
least one 
psychiatric 
admission 1970-
93 in select 
districts in 
Scotland  

39 persons (35 with full 
family history) with a 
discharge diagnosis of 
mild learning disability 
and schizophrenia or 
paranoid state, aged 16-
65, and no Down 
syndrome 

34 persons (31 with 
full family history) 
with schizophrenia 
and no premorbid 
cognitive impairment. 
 
28 persons (23 with 
full family history) 
with mild intellectual 
disability of unknown 
aetiology and no 
history of psychosis or 
current antipsychotic 
drug use. 
 
Controls matched on 
sex and age range 

IQ 50-70 Persons with conjoint disorder were significantly more likely to have first or second 
degree relatives with schizophrenia compared to intellectual disability controls (but 
not schizophrenia controls): 20/35 (57%) of conjoint disorder group compared to 
12/31 (39%) schizophrenia controls (not significant) and 2/23 (9%) intellectual 
disability controls (significant) 
 
Persons with conjoint disorder were also significantly more likely to have first or 
second degree relatives with learning disability compared to schizophrenia controls 
(but not intellectual disability controls): 15/35 (43%) of conjoint disorder group 
compared to 2/31 (7%) schizophrenia controls (significant) and 12/23 (53%) 
intellectual disability controls (not significant). 
 
Multiply-affected families with learning disabilities and schizophrenia were 
significantly more common among first and second degree relatives of persons with 
co-occurring schizophrenia and intellectual disability in comparison to 
schizophrenia-only and learning disability-only controls: 9/35 (26%) of conjoint 
disorder group compared to 2/31 (7%) schizophrenia controls (significant) and 1/23 
(4.5%) intellectual disability controls (significant) 
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1.7 (iii) A common pathogenesis in conjoint disorder: environmental risk 

factors 

 

A genetic liability underlying conjoint disorder may act together with or independently 

of other environmental risk factors. In particular, obstetric complications have been 

independently associated with the risk of adverse neuropsychiatic and neurocognitive 

outcomes.  

 

For many years now, obstetric complications have been implicated as a risk for 

schizophrenia. As long ago as 1930, Rosanoff proposed that a large proportion of 

schizophrenic psychoses originated in cerebral trauma at birth or in childhood 

(Rosannoff et al., 1934). Some years later, in 1960, Pasamanick and Knobloch 

described a “continuum of reproductive casualties” in the aetiology of developmental 

and behavioural disorders (Pasamanick & Knobloch, 1960). Since then, numerous 

studies have investigated the role that obstetric complications play in the aetiology of 

schizophrenia. Elevated risks have been reported, in order of magnitude according to a 

meta-analysis by Cannon et al, for maternal diabetes, placental abruption, low 

birthweight, emergency caesarean section, asphyxia, bleeding in pregnancy, 

preeclampsia, among others (Cannon et al., 2002b). However, the level of reported risk 

varies. Geddes and Lawrie, in a meta-analysis of published research, reported a pooled 

odds ratio of 2 (Geddes & Lawrie, 1995), a figure corroborated by Cannon et al who 

reported odds ratios of under 2 for the majority of complications (Cannon et al., 2002b). 

Studies that have relied on aetiologically plausible indicators of obstetric insults such as 

neonatal encephalopathy, or more specifically hypoxic- and ischaemic-related damage 

as predictors (for example (Dalman et al., 2001; Jones et al., 1998; Zornberg et al., 

2000)) generally report higher relative risks for onset of schizophrenia in later life. One 

of the highest of these was reported by Jones et al who found an odds ratio as high as 7 

in a study that characterised obstetric complications by markers of perinatal brain 

damage (Jones et al., 1998).  

 

Obstetric complications have also been implicated in the aetiology of idiopathic 

intellectual disability. The range of complications implicated is similar to those put 

forward as risk factors for schizophrenia, particularly events related to hypoxia but not 
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limited to these (Leonard & Wen, 2002); also see (O'Dwyer, 1997) for a summary of the 

literature.  

 

While obstetric complications have been associated, independently, with an increased 

risk of schizophrenia and with an increased risk of intellectual disability, little is known 

of the role of obstetric complications in conjoint disorder, especially intellectual 

disability co-occurring with schizophrenia. This is so even though when the same 

obstetric insult is associated with each outcome. For example, rubella has been 

associated separately with intellectual disability, cerebral palsy and schizophrenia 

(Brown et al., 2001)  Argument supporting the putative association between 

schizophrenia and intellectual disability was put forward many years ago in Rosanoff’s 

parallel streams of research into the aetiology of schizophrenia, intellectual disability 

and epilepsy in which he postulated a role for cerebral trauma at birth or in childhood 

(Rosannoff et al., 1934; Rosanoff & Inman-Kane, 1934). Whittam et al (Whittam et al., 

1966), who found a significant increase in pregnancy complications in a sample of 43 

psychotic children compared to their siblings (67% compared to 33%) and the general 

population, also reported high rates of intellectual disability in the affected children, and 

significant developmental delays irrespective of intellectual disability status. Towbin 

presents evidence from his own clinical work on a role for obstetric complications, 

especially hypoxia, in the pathogenesis of conjoint disorder  (Towbin, 1989). There has 

been only one known published study that has been specifically designed to compare 

the rate of obstetric complications in persons with both schizophrenia and intellectual 

disability with that in persons with intellectual disability alone. This case-control study 

found that conjoint disorder cases (total N=50) experienced significantly more obstetric 

complications overall, as well as more pregnancy, delivery, and neonatal complications, 

compared to controls with intellectual disability alone (O'Dwyer, 1997). Moreover, an 

increased risk of hypoxia was associated with many of the complications for which 

elevated rates were reported. Unfortunately, the study lacked a schizophrenia-only 

control group and some bias may have been introduced as a result of differential 

exclusion of schizophrenia cases for which there were no obstetric data. 

Notwithstanding these limitations however, it is the first study to present quantitative 

data implicating obstetric complications as a common pathway to schizophrenia co-

occurring with intellectual disability. Further support comes from autism research, 

where it has been shown that obstetric complications are more likely to be associated 

with cases of autism with low IQ rather than with high functioning autism (Glasson et 
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al., 2004). Limited evidence against this argument comes from a review by MacCabe 

and Murray (MacCabe & Murray, 2004). MacCabe and Murray found that cognitive 

impairment in schizophrenia did not appear to be mediated by pregnancy and/or birth 

complications, suggesting a greater role for genetic rather than early environmental risk 

factors, although data from autism research suggest that prenatal environmental risk 

factors and parental psychopathology may act independently (Larsson et al., 2005).  

 

In summary, there is suggestive evidence that environmental risk factors such as 

obstetric complications play a role in the aetiology of both schizophrenia and 

intellectual disability. Although it is plausible that obstetric insults are a common 

pathway in conjoint disorder, the evidence base is poor and much more research is 

indicated. 

 

 

1.7 (iv) Linking pathways: a neurodevelopmental hypothesis of conjoint 

disorder 

 

Neurodevelopment 

Critical stages in the development of the foetal brain include: 

• neurogenesis which is the production of new neurons from stem cells; 

• migration of these neurons to target regions of the brain; 

• differentiation of the neurons into mature cells that are synaptically active; and 

• pruning of the cells by apoptosis  

(Toro & Deakin, 2007). 

 

Disruption of the cycle from neurogenesis to apoptosis may lead to adverse 

consequences for the developing fetus. There is a growing body of research indicating 

potentially serious consequences of the disruption of foetal development for some adult 

disease (Barker, 2003; Byrne & Phillips, 2000). 

 

The neurodevevelopmental hypothesis of schizophrenia 

A neurodevelopmental model of schizophrenia was first put forward by Weinberger in 

1986 (Weinberger, 1986) and then again in 1987 (Weinberger, 1987), and by Murray 

and Lewis in 1987 (Murray & Lewis, 1987). Weinberger proposed that critical circuits 
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in the brain were affected by a subtle disease process (“brain lesion”) in early 

development, with full-blown consequences evident many years later in adolescence or 

early adulthood as schizophrenia, when the affected brain areas reach physiological 

maturity. The original theory was open as to whether the “disease process” is 

genetically or environmentally determined. 

 

There are a number of indicators of neurodevelopmental disruption in 

schizophrenia including:  

• an increased risk of schizophrenia following obstetric complications (see Section 

1.7 (iii));  

• prospective observations of neurointegrative abnormalities in infants and 

children who later develop schizophrenia (so-called  pandevelopmental 

retardation or “pandysmaturation”) (Fish, 1977; Walker & Lewine, 1990); and  

• an increased frequency of minor physical anomalies (Weinberg et al., 2007), of 

neurological soft signs (Gupta et al., 1995; Ismail et al., 1998b), and of midline 

brain anomalies (van Amelsvoort et al., 2001) in affected persons, all indicative 

of a neurodevelopmental disorder.  

In light of this, there is considerable interest in understanding schizophrenia as a 

disorder of neurodevelopmental disruption. In particular, adverse hypoxic-ischaemic 

events in utero or in the perinatal period (Cannon et al., 2002b) and those affecting 

immune responses (Brown, 2006) have been targeted.  

 

The example of role of in utero exposure to infection in the aetiopathogenesis of 

schizophrenia not only illustrates how these mechanisms may operate in the 

neurodevelopmental model in schizophrenia, but also extends the theory with respect to 

the timing of the insult. In a review of data from epidemiology and animal models, 

Meyer et al (Meyer et al., 2007) note that the association does not appear to be limited 

to a single pathogen, which leads them to propose immunological disturbance as an 

underlying common factor in the associations reported. Key to this immunological 

disturbance is the role of cytokines, which are elevated in the foetal brain following 

elevation in the mother in response to infection. However, the effect of cytokines will 

differ depending on the class of cytokine and the exposure dose. Factors that, in turn, 

modulate cytokine response specificity and cytokine concentration may include: 

maternal genetic makeup; hormonal changes in pregnancy; and the stage of 

development of the foetal immune system. The latter two factors are both dependent on 
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timing in gestation. Thus the specific impact of cytokine disturbance on 

neurodevelopment will be determined by the stage of central nervous system growth at 

the time of impact. This leads the authors to a refinement of the neurodevelopment 

hypothesis in which they argue that there are two critical windows for foetal 

development: early to middle gestation and late gestation. The timing of the 

immunological insult will determine the specific vulnerabilities for a fetus, and its 

subsequent impact on behaviour and cognition in adulthood. 

 

Another example is poor maternal nutrition in pregnancy which has been associated 

with onset of schizophrenia in offspring (Susser et al., 1996). Poor maternal nutrition, 

along with other risk factors such as smoking and increased body mass index, may lead 

to elevated levels of plasma homocystein (Stahl et al., 2005).  Brown et al have found 

an association between elevated maternal homocysteine levels, particularly in the third 

trimester, and the risk of schizophrenia spectrum disorder in offspring investigated as 

part of the Prenatal Determinants of Schizophrenia study (Brown et al., 2007). While 

Brown and colleauges suggest that hyperhomocysteinemia acts by affecting delivery of 

oxygen to the fetus, Bleich et al suggest that hyperhomocysteinemia acts as an 

epigenetic mechanism producing changes in DNA methylation and thereby affecting 

neurogenesis and rendering the fetus vulnerable to schizophrenia (Bleich et al., 2007).  

 

The neurodevelopmental hypothesis cannot explain all cases of schizophrenia. Nor is it 

clearly understood how genetic and environmental risks interact within the model. 

Moreover, it can only be hypothesised at this stage what the mechanisms are that 

change a foetal vulnerability into adult illness. It has been proposed that schizophrenia 

is a disorder of developmentally reduced synaptic connectivity, with over-pruning in 

late adolescence triggering disease onset (McGlashan & Hoffman, 2000), although there 

is some evidence that neurogenesis continues into adulthood and this too may be 

disturbed in schizophrenia (Toro & Deakin, 2007). Nonetheless, the 

neurodevelopmental hypothesis is a coherent theory that does not contradict the 

epidemiological evidence, it provides a plausible means of linking separate and diverse 

obstetric insults under an umbrella mechanism, and it does not discard the potential role 

of genetic liability or of other environmental risks for schizophrenia encountered along 

the developmental trajectory to adulthood. 
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A neurodevevelopmental hypothesis of conjoint disorder 

Several writers have proposed that conjoint disorder is also neurodevelopmental in 

origin, similarly implicating mechanisms that disrupt the development of the central 

nervous system in very early life (Bassett et al., 2003; Sanderson et al., 1999; Towbin, 

1989). Underlying this model is an assumption that genetic and environmental factors 

increase vulnerability for conjoint disorder by exerting their influence either 

independently or together at a critical period in neurodevelopment. See also Figure 1.3. 
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Figure 1.3. Pathogenesis in dual diagnosis (Towbin, 1989) 

 

Evidence of disruption of neurodevelopment in conjoint disorder includes: 

• An excess of minor physical anomalies found in persons with schizophrenia; 

these markers of morphogenesis disrupted in early gestation are also 

characteristic of many forms of intellectual disability (Ismail et al., 1998a; 

Trixler et al., 2001); 

• An excess of neurological soft signs in schizophrenia (Doody et al., 1998); these 

are also elevated in persons with an intellectual disability and have been found 

to be associated with low birth weight (Breslau et al., 2000; Rie et al., 1978); 

• Atypical neurodevelopment, well-documented in children with intellectual 

disability, but also evident in children who later develop schizophrenia (Fish et 

al., 1992); and 

• The association between obstetric complications and conjoint disorder (Towbin, 

1989), including significantly more obstetric complications in cases of 

intellectual disability co-occurring with schizophrenia compared to cases of 

intellectual disability alone (O'Dwyer, 1997)  
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Accordingly, it would appear that intellectual disability co-occurring with schizophrenia 

may be the result of disrupted neurodevelopment in utero or very early childhood, with 

the timing of the disruptive event affecting the specificity of its effects. A critical 

question is whether independent neurodevelopmental events contribute separately to the 

liability for intellectual disability and schizophrenia. If each event exerts its own effect 

on the developing central nervous system, then conjoint disorder is a chance occurrence, 

the unfortunate consequence of a double assault on the fetus. However the prevalence 

and aetiological data presented so far suggest that intellectual disability co-occurring 

with schizophrenia is not a chance occurrence, supporting the common pathway model 

in conjoint disorder. In this case, two outcomes – intellectual disability and 

schizophrenia – are the result of a single neurodevelopmental deviation or group of 

connected events. These events may be genetically or environmentally determined, or 

may be a consequence of some interaction between genetic liability and environmental 

risk factors. 

 

Can intellectual disability co-occurring with schizophrenia be represented as a disorder 

at the severe end of the schizophrenia spectrum, a severe schizophrenia, rather than 

two independent outcomes of a single assault? While the genetic and the environmental 

risk findings outlined above are compatible with a model of conjoint disorder as a 

severe form of schizophrenia, Doody et al propose the following types of evidence may 

be needed to support such a hypothesis: a more severe symptom profile in schizophrenia 

with intellectual disability compared to schizophrenia alone; a more severe service 

profile; and evidence of multiply affected families (Doody et al., 1998). Many studies 

have found more severe symptom and service utilisation profiles for persons with co-

occurring disorders compared to those with schizophrenia alone (Bouras et al., 2004; 

Chaplin et al., 2006; Lohrer et al., 2002; Saeed et al., 2003) – although there is some 

variability across studies. Doody and colleagues only find limited support in their own 

data. However, Doody et al submit that the presence of multiply affected families in 

their own and other studies is at least suggestive of a genetic disorder, with anticipation 

leading to increased schizophrenia severity in subsequent generations, culminating in a 

severe form with co-occurring intellectual disability. Further support comes from 

neuroanatomical evidence that morphological brain abnormalities in persons with co-

occurring disorders differ from those found in persons with intellectual disability, and 

are more akin to the brain abnormalities reported in schizophrenia (Moorhead et al., 
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2004; Sanderson et al., 1999). At this stage, however, the evidence base remains small 

and there are insufficient grounds to support or reject the proposition that conjoint 

disorder is a severe form of schizophrenia.  

 

1.8. Beyond prevalence and aetiology: treating conjoint disorder 
 

The issue of treatment for persons with co-occurring intellectual disability and 

psychiatric illness extends beyond the scope of this thesis. However, it is of critical 

importance for affected individuals. Moreover, just as our understanding of the 

prevalence and aetiology of conjoint disorder has been hampered by the epistemological 

and structural barriers identified early in this chapter, so the development of adequate 

service provision and treatment for this population has been similarly impeded. This 

final section outlines issues for treating clinicians in meeting the service and 

treatment needs of persons with conjoint disorder, with a particular focus on access 

to: 

• evidence-based interventions, and 

• adequate measurement tools. 

 

1.8 (i) Evidenced-based interventions 

Most studies report that people with conjoint disorder have a more severe illness than 

those with psychiatric morbidity alone (Bouras et al., 2004; Chaplin et al., 2006; Lunsky 

et al., 2006; Saeed et al., 2003). Although a number of papers have elaborated on the 

specific treatment needs of individuals with conjoint disorder and have commented on 

the implications for best practice when conjoint disorder is not recognised by treating 

clinicians (Bouras & Holt, 2004; Deb & Weston, 2000; Soni et al., 2007), the quality of 

the current evidence base for best practice is poor (Chaplin, 2004) 

 

Psychotropic medications may play an important role in the treatment of conjoint 

disorder, and a number of studies have reported on their benefit in specific types of 

conjoint disorder, for example, Prader Willi syndrome (Dykens, 1998; Soni et al., 

2007). However Deb and Weston (Deb & Weston, 2000), in a comprehensive review of 

therapeutic interventions in conjoint disorder, note the dearth of larger studies and 

controlled trials of treatments, with most communications mainly in the form of case 

reports and reviews. At the time of their review in 2000, they concluded that the use of 
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antipsychotic and other psychotropic medication to treat behavioural disorders in 

persons with intellectual disability was still controversial. Hemmings, in a review 

several years later, found that the number of reports supporting the effectiveness of 

antipsychotic medication in conjoint disorder cases with concurrent schizophrenia 

spectrum disorders was increasing but the issue remained controversial. He reiterated 

the need for randomised controlled trials, referring to a Cochrane Review in 2004 by 

Duggan and Brylewski that found no randomised trials comparing antipsychotic 

medication with placebo in conjoint disorder populations with concurrent schizophrenia 

(Hemmings, 2006). Similarly, relatively little has been published with respect to 

psychosocial interventions (Deb & Weston, 2000; Hemmings, 2006). Bringing in 

another perspective, Holden and Gitlesen suggest that psychiatric illness models are less 

relevant in severe intellectual disability where the psychiatric examination is of limited 

utility. In these cases, treatment with psychotropic medication may need to target 

disease dimensions rather than be diagnosis- or syndrome-specific (Holden & Gitlesen, 

2004).  

 

1.8 (ii) Diagnostic and measurement tools 

Adequate treatment assumes proper identification of conjoint disorder and the 

dimensions of the disease profile. This raises the issue of measurement tools in 

conjoint disorder, a large and specialised area. Holland and Koot (Holland & Koot, 

1998), for example, identify three major areas for assessment in persons with conjoint 

disorder, namely: 

(i) functioning; 

(ii) problem behaviours; and 

(iii) psychopathology.  

Each area has its own requirements for appropriate measurement tools specific to the 

assessment of people with both psychopathology and low IQ. Much has been written on 

limitations in the use of standard assessment tools, in particular, diagnostic instruments 

for valid and reliable assessment of psychopathology and diagnostic classification. 

Alternative diagnostic tools such as the Psychiatric Assessment Schedule for Adults 

with Developmental Disability (PAS-ADD) have been developed; for a review, see Deb 

and Weston (Deb & Weston, 2000). Because of the breadth of this topic, this thesis does 

not deal with measurement tools in conjoint disorder. It is of less immediate relevance 

to studies such as those in this thesis using a record linkage methodology that do not 
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involve collection of new data from affected persons. However the importance of the 

contribution of developments in this area to the correct identification of co-occurring 

disorders in clinical practice and, by default, on administrative registers, is 

acknowledged and highlighted throughout this work. 
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1.9. Some key questions 

Key questions about intellectual disability co-occurring with 
schizophrenia that are the focus of this thesis 

1. How common is intellectual disability co-occurring with schizophrenia? 
With an estimated lifetime prevalence of 3% (Turner, 1989), conjoint disorder 
with schizophrenia may be three times as prevalent as intellectual disability 
alone or schizophrenia alone. However there are few epidemiological studies to 
confirm this widely quoted but poorly supported estimate. 

2. What is the role of familial liability in intellectual disability co-occurring 
with schizophrenia? In particular, is the contribution of parental schizophrenia 
the same as the contribution of parental intellectual disability? At present, little 
is known about genetic contribution across disorders and in multiply-affected 
families. 

3. What role do environmental insults, especially obstetric complications, 
play in the aetiology of intellectual disability co-occurring with schizophrenia? 
To date, there is only one known paper designed specifically to compare the 
rate of obstetric complications in persons with conjoint disorder with that in 
persons with intellectual disability alone. (O'Dwyer, 1997). 

 4. What is the clinical and service utilisation profile of intellectual disability 
co-occurring with schizophrenia? Is its apparent greater severity of illness an 
artefact or real? 

Key questions about intellectual disability co-occurring with 
schizophrenia that are beyond the ambit of this thesis 

5. Is there a dose-response relationship between IQ gradient and the risk of 
schizophrenia? Study criteria in schizophrenia research tend to exclude 
patients with low IQ making it almost impossible to answer this question. 

6. How does neurocognition differ in intellectual disability co-occurring with 
schizophrenia compared to schizophrenia only and intellectual disability only? 
There is virtually no published work in this area. 

7. How does brain morphology differ in intellectual disability co-occurring with 
schizophrenia compared to schizophrenia only and intellectual disability only? 
The few studies of brain morphology indicate that brain morphology in 
conjoint disorder is more like brain morphology in schizophrenia than in 
intellectual disability (Moorhead et al., 2004; Sanderson et al., 1999).  

Key questions about conjoint disorder in general that are beyond the 
ambit of this thesis 

8. How can functioning, behaviour and psychopathology be better assessed in 
conjoint disorder so as to minimise ascertainment error and maximise strategic 
intervention? 

9. What are the appropriate treatments for use in conjoint disorder? The 
current evidence base for treatment is very poor. 

10. How can the training of treating clinicians and the structure of services be 
improved to ensure conjoint disorder is recognised and appropriately treated? 
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Chapter 2.  
 
AIMS 
 

The current work represents a population-based approach to the study of co-occurring 

intellectual disability and psychiatric illness, that is, conjoint disorder. Three studies 

were conducted to achieve the aims of the thesis and to develop its themes. These 

studies are summarised in Table 2.1.  

 

The primary study (Study 1) that is at the core of this thesis, The epidemiology of 

conjoint disorder, has cross-linked two population-based registers maintained in 

separate administrative health jurisdictions in Western Australia (current population 2.1 

million), the psychiatric case register and the intellectual disability register, in order to 

build a research database for the study of conjoint disorder. 

 

In order to untangle genetic and environmental risk factors for intellectual disability, a 

second study was undertaken in the context of a larger program of work investigating 

outcomes for the children of mothers with schizophrenia, bipolar disorder and unipolar 

major depression. This second study (Study 2), Intellectual disability and rare 

syndromes in the offspring of mothers with severe mental illness, looks at the risk of 

intellectual disability in the cohort of children at genetically high risk for developing 

schizophrenia, and examines the role of obstetric complications in mediating that risk.  

 

An ancillary study (Study 3) on Neuropsychiatric outcomes following in utero exposure 

to influenza is included in summary form only but will inform the discussion. This study 

was undertaken prior to the period of candidacy. It provides additional data on the role 

of influenza as an environmental risk factor for intellectual disability and schizophrenia, 

and on the potential impact of the timing of the environmental insult. 
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Table 2.1. Overview of core, supplementary and ancillary studies in this thesis 

 
STUDY 1.  CORE STUDY 
TOPIC: Whole-of-population study of the epidemiology and aetiology 

of conjoint disorder 

METHOD: Records linked across psychiatric case register and 

intellectual disability register 

MAIN THEMES 
• Conjoint disorder with psychiatric illness in general – 

prevalence and profile 

• Special focus on conjoint disorder with schizophrenia  

 

 

STUDY 2.  SUPPLEMENTARY STUDY 
TOPIC: Whole-of-population study of risk of intellectual disability in 

offspring of women with serious mental illness 

METHOD: Records linked across psychiatric case register, midwives 

database, and intellectual disability register. Cases selected 

on maternal psychiatric status 

MAIN THEMES 
• Genetic and environmental (obstetric) risk factors for 

intellectual disability in general, and conjoint disorder 

specifically 

 

 

STUDY 3.  ANCILLARY STUDY (PRE-CANDIDACY) – SUMMARY ONLY 
TOPIC:  Whole-of-population study of risk of adverse neuro-psychiatric 

outcomes following in utero exposure to influenza 

METHOD:  Ecological study using psychiatric case register, intellectual 

disability register, morbidity and mortality data 

MAIN THEMES 
• Association between in utero exposure to influenza, 

including timing of the exposure, and risk of schizophrenia 

and intellectual disability 
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The aims of this thesis with respect to the core study are: 

 

(i) To estimate the prevalence of psychiatric illness among persons with 

intellectual disability and, conversely, the prevalence of intellectual 

disability among persons with a psychiatric illness;  

(ii) To describe the disability and service utilisation profile of persons with 

conjoint disorder; 

(iii) To examine, in particular, intellectual disability co-occurring with 

schizophrenia;  

 

and with respect to the supplementary study are: 

 

(iv) To explore the role of genetic and environmental (specifically obstetric) risk 

factors in the aetiology of (i) intellectual disability and (ii) intellectual 

disability co-occurring with psychiatric illness. 

 

This thesis has a special interest in the relationship between intellectual disability and 

schizophrenia. Where data and sample sizes permit, it explores that relationship at some 

depth and has included sections on the putative nature of the link between intellectual 

disability and schizophrenia in the introductory and discussion chapters. 

 

To the best of my knowledge, no whole-of-population epidemiological study of conjoint 

disorder using prospective data collections and clinician-rated diagnoses (both for 

intellectual disability and psychiatric morbidity), and including adults, has been 

conducted in Australia or elsewhere.  
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Chapter 3.  
 
METHODOLOGY OF CORE STUDY.  
EPIDEMIOLOGY OF CONJOINT DISORDER: INTELLECTUAL 
DISABILITY CO-OCCURRING WITH PSYCHIATRIC ILLNESS 
 

3.1. Chapter overview 
 

This chapter describes the core study design. The core study uses a whole-of-population 

register-based approach to the study of the epidemiology of intellectual disability co-

occurring with schizophrenia and other psychiatric illness. This chapter provides an 

overview of the registers employed, register eligibility criteria, the methods used to link 

the registers, the ascertainment of cases and the key constructs developed.  

 

3.2. Study design 
 

The epidemiology of intellectual disability co-occurring with schizophrenia and other 

psychiatric illness is poorly understood (Cooper & Bailey, 2001). Research output in 

this area of study has been hampered by the separation of mental health from 

intellectual disability services. It has also been plagued with methodological and 

nosological issues that make it difficult to get reliable estimates of the prevalence of 

conjoint disorder. Borthwick-Duffy provides an excellent overview of sampling and of 

definitional and identification issues that have impeded developments in this area; her 

1994 review is still relevant today (Borthwick-Duffy, 1994). Problems raised by her and 

others include: sampling bias (especially the reliance on institutional/clinic-based data 

only) and use of small samples; differences between studies with respect to age criteria 

used, level of intellectual disability covered, data collection periods and time spans, and 

inclusion criteria for psychiatric illness, with criteria often not explicitly stated; use of 

case note rather than interview data; and reliance on inadequate diagnostic instruments 

compounded by the fact that the identification of psychiatric illness is extremely 

difficult in individuals with an intellectual disability (Borthwick-Duffy, 1994; Cooper et 

al., 2007; Deb et al., 2001). The latter is of critical importance: ‘An underdeveloped 

nosology will not define the condition, while an underdeveloped intellect may be unable 

to express a disorder of thought or perception.’(p. 301) (Turner, 1989). The more recent 
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reliance on representative samples defined by census or administrative service data 

rather than the use of referred samples may be preferable (Borthwick-Duffy, 1994). This 

approach eliminates at least some sampling-related issues albeit running a risk of being 

skewed towards more serious cases, depending on collection criteria . 

 

This thesis represents an integrated approach to the study of the epidemiology of co-

occurring intellectual disability and psychiatric illness in Western Australia. The design 

of the core study with its reliance on whole-of-population administrative data 

overcomes many of the methodological difficulties and potential flaws that have been 

criticised in other research. The design involves linkage across two population-based 

State-wide registers maintained in separate administrative health jurisdictions: the 

Western Australian Mental Health Information System and the Western 

Australian Intellectual Disability Register. Records were cross-linked on personal 

identifiers in order to establish a Western Australian database of  245,749 unique 

individuals: 232,454 with a record of psychiatric illness only, 9074 with intellectual 

disability only, and 4221 with co-occurring psychiatric illness and intellectual disability. 

The resultant database was used to estimate the prevalence of conjoint disorder and to 

describe its clinical profile. As the cross-linkage of registers identified both duplication 

of persons across registers as well as additional cases of intellectual disability, 

psychiatric disorder or conjoint disorder, the combined research database of 245,749 

persons is not simply the sum of the combined numbers on the individual registers. Full 

details of pre- and post linkage numbers are provided in Table 4.1. 

 

3.3. Description of the registers 
 

3.3 (i) The Intellectual Disability Register 

 

Description of the register 

The Intellectual Disability Register was established in 1953 for persons eligible for 

services under the Western Australian Disability Services Act (Petterson et al., 

2005; Wellesley et al., 1991; Wellesley et al., 1992). As registration with the Disability 

Services Commission is necessary for the receipt of services, the coverage of the 

register is good and rises with age. The main peaks for referrals are: at birth, at about 

18-24 months of age when a child is not achieving developmental milestones, at age of 
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school entry (5 years) and, increasingly, in the late teens when young adults have 

difficulty finding employment and apply for a disability pension (Montgomery, 1997). 

Under-ascertainment is most likely to affect younger and borderline cases only; in 1994, 

the register was estimated to cover some 75% of the total number of cases in Western 

Australia (RPH Medical Research Foundation Research Grant Application, 1994).  

 

At the time of data linkage, 11,576 individuals in the Intellectual Disability Register met 

eligibility criteria for intellectual disability. Eligibility criteria are based on American 

Association on Mental Retardation criteria including a full scale IQ score greater 

than or equal to 2 standard deviations below the population mean, in combination 

with limitations in adaptive behaviours and skills. Formal IQ tests and and measures 

of adaptive behaviours and skills are completed by affected individuals prior to 

registration. Cytogenetic testing is undertaken in 84% of cases of intellectual disability 

with a genetic basis, a rate that has increased in recent years. Clinicians assign the 

appropriate Heber diagnosis and determine the level of intellectual disability. Data on 

the register are updated when additional testing is undertaken and results differ. Level of 

intellectual handicap is recorded on the register as: 

• borderline (IQ 70 to 74); 

• mild (IQ 50-55 to 69); 

• moderate (IQ 35-40 to 50-54); 

• severe (IQ 20-25 to 35-39); 

• profound (IQ <20-25); or 

• unspecified.  

The use of ranges for lower and upper limits within each level allows for a 5% 

measurement error, a practice adopted by both the American Association on Mental 

Retardation (American Association on Mental Retardation, 1992; Luckasson et al., 

2002) and in the Diagnostic and Statistical Manual of Mental Disorders IV (American 

Psychiatric Association, 1994). 

 

The Intellectual Disability register also contains fields for recording psychiatric 

comorbidities, sensory deficits, and epilepsy and convulsions. It uses the four digit 

Heber system to classify the type of intellectual disability. Appendix 3 documents the 

coding used to identify specific syndromes and other conditions associated with 

intellectual disability. 
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Defining the aetiological basis of an intellectual disability 

A key element in the study methodology was to derive meaningful aetiological 

groupings from the Heber classification system for intellectual disability. The four 

digit Heber system (Heber, 1959) classifies the type of intellectual disability according 

to eight aetiological groupings, namely intellectual disability due to:  

• infection;  

• intoxication;  

• trauma or physical agent;  

• disorder of metabolism, growth, or nutrition;  

• new growths;  

• (unknown) prenatal influence;  

• unknown or uncertain cause with the structural reaction (degenerative, 

infiltrative, inflammatory, proliferative, sclerotic, or reparative) manifest; and  

• diseases due to uncertain (or presumed psychologic) cause with the functional 

reaction manifest.  

 

As this system is quite old, the Heber codes were re-arranged into aetiological groups 

that are more consistent with current classification systems (Morgan et al., 2008b). 

These groups indicate the likely aetiological basis of the intellectual disability, 

based broadly on categories developed by Yeargin-Allsopp and colleagues (Yeargin-

Allsopp et al., 1997). They include: 

• genetic (X-linked, other chromosomal, genetic-other); 

•  metabolic; 

•  teratogenic (congenital infections and chemical agents); 

• CNS defect; 

• other birth defect; 

• neo-/postneo-natal; 

• perinatal; 

• multifactorial causes; and 

• associated conditions.  

 

By aggregating the levels of the new aetiology variable, two more variables were 

created. The first variable indicated whether or not there was a biomedical basis to the 

intellectual disability. Heber diagnoses identified as biomedical included: genetic 
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conditions; recognised teratogenic effects such as congenital infections; birth defects; 

neonatal and postneonatal infections; trauma and other events (for example, neoplasms). 

Diagnostic categories associated with, but not necessarily a sufficient cause of 

intellectual disability (for example, preterm births) were excluded and, unlike Yeargin 

Allsopp et al. (Yeargin-Allsopp et al., 1997), categories related to adverse intrauterine 

conditions/intrapartum events were also excluded from the biomedical variable 

(Leonard et al., 2003).  The second variable used a subset of Heber codes in the 

biomedical category to indicate whether or not there was a genetic basis to the 

intellectual disability. A table that maps Heber codes onto the newly created variables is 

given in Appendix 3.  

3.3 (ii) The Mental Health Information System 

 

Description of the register 

The Mental Health Information System is a psychiatric case register that records 

contacts with the Western Australian mental health services since 1966. It covers 

all inpatient and ambulatory care contacts with public mental health services, as 

well as admissions to private hospitals, but does not include services provided by 

general practitioners and private psychiatrists (Jablensky et al., 2005). At the time of 

linkage, 285,234 persons had mental health records on the register, 236,973 of whom 

met study criteria of at least one ICD-9 Chapter 5 (mental disorder) diagnosis (see 

Chapter 3.6). The register contains a range of fields including administrative, clinical 

and socio-demographic data at the individual level. Historical data on the register are 

retained, not overwritten. Each contact that a person has with mental health services is 

recorded as part of an episode of care, and a person may have many episodes of care. 

Within an episode of care, a person may have a number of “movements” including an 

admission (the start of the episode of care), movements within the episode (to another 

hospital unit, to aftercare, back from leave etc), and a discharge (the end of an episode). 

Each movement will have associated with it administrative and diagnostic fields 

including: date of movement, type of movement, the unit in which the movement took 

place, patient status (for example, voluntary, involuntary, forensic, outpatient), principal 

and secondary diagnoses. There is also a field for the supplementary classification of 

factors influencing health status and contact with health services (V-Code) and one for 

the supplementary classification of external causes of injury and poisoning (E-Code). 

Each record created has provision for information on address, marital status, education 
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level, occupation, and religious affiliation to be updated. Fields such as sex, date of 

birth, place of birth, year of arrival in Australia, and race are treated as static fields. 

 

Two critical undertakings in relation to the psychiatric case register were:  

(i) the application of a computerised algorithm to mental health records in order to 

determine a person’s research diagnosis; and  

(ii) the construction of a cross-walk between the multiple versions (revisions) of ICD 

classification on the register. 

 

Assigning the research diagnosis 

An individual’s psychiatric diagnosis was determined on the basis of the diagnoses 

recorded for them on the psychiatric case register. However, determining a diagnosis on 

the basis of register data is complex. A register is dynamic and captures clinical and 

other data at key administrative time points during each episode of illness for an 

individual who has made contact with services. For example, diagnosis is recorded at 

time of intake, at transitional points within an episode including movements in and out 

of wards, units and aftercare, and at the time of discharge. The diagnoses recorded for 

an individual at these different time points within an episode may vary. Reasons for 

such variation include:  

(i) the acquisition of new information occasioning a revision of the diagnosis;  

(ii) a reflection of diagnostic bias as a result of a change in service or clinician within 

an episode of care; and  

(iii) changing diagnostic concepts and criteria over the course of an episode, especially 

a long episode.  For example, ICD-10 has stricter diagnostic rules and criteria than 

the earlier revisions. 

For similar reasons, diagnoses may also vary from one episode to the next. In order to 

assign a diagnosis to an individual, an algorithm was developed that relies on a 

variant of the last diagnosis recorded for that person. An independent study found 

this was the most reliable way of assigning a research main diagnosis on the basis of 

register data when validated against an interview-derived diagnosis (Jablensky et al., 

2005). The algorithm and its validation are described in Appendix 2.  

 

The ICD crosswalk 

As different revisions of the ICD classification system have been used on the register, 

ranging from ICD-8 to ICD-10-AM, depending on the year in which a diagnosis was 
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made, an algorithm was written to translate all diagnoses into their ICD-9 

equivalents. ICD-9 was selected because, at the time of data extract, it was the 

classification system that had been in place for the longest period in the history of the 

psychiatric case register. It also avoided misclassification as the result of the splitting of 

many ICD-9 diagnostic categories in the ICD-10 revision. The crosswalk underlying the 

algorithm is reproduced in Appendix 2 and a rationale for its development is provided.  

 

3.4. Data validation 
 

Data on the Intellectual Disability Register have been comprehensively cleaned for 

persons born 1983 onwards (Petterson et al., 2005). Additional validation was 

undertaken as part of this study: this included manual checks of clinical files for some 

1500 records where the level of intellectual disability was missing and 700 records 

without a Heber diagnosis. Currently, 84% of the cases of intellectual disability with a 

genetic basis are cytogenetically assessed although, for some 12% of these, this has only 

been the case in more recent years. Validation of information on the psychiatric case 

register has been undertaken (Jablensky et al., 2005) and is described in Appendix 2. 

 

3.5. Linkage methodology 
 

Individual records were linked across the two registers using probabilistic data 

matching strategies (Jaro, 1994). The methodology used to link records across Western 

Australian health registers, and its validation, have been published (Holman, 2001; 

Kelman et al., 2002). The linkage was undertaken by staff at the Western Australian 

Department of Health Data Linkage Unit in February 2003. Automatch software (Jaro, 

1994) was used to do the linking. Variables used to determine matches included: name, 

date of birth, address, sex, postcode, marital status, race, and place of birth. Alias 

names, as well as New York State Information and Intelligence System (NYSIIS) and 

Soundex sound compression algorithms which match words on phonetics rather than 

spelling, were also employed in the matching process. After an initial pass over the data 

to identify duplicate records and exact matches, probabilistic data matching was used to 

link the two registers electronically. Matched pairs of records were weighted according 

to the closeness of the match. Upper and lower thresholds were determined and all 

matches between the two thresholds were checked manually. 
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The accuracy of record linkage using probabilistic data matching is high with the 

percentage of true matches estimated to be 95-99 percent and of false matches to be 1-2 

percent of matches (Holman, 2001). Accuracy using probabilistic matching is markedly 

higher than using unique/deterministic matching alone (Holman, 2001; Roos & Wajda, 

1991). The accuracy of matching between the databases used in the current study was 

augmented through periodic linkages with other databases. These linkages include 

manual checks and lead to the systematic identification of duplicate records and the 

cleaning of identifying data such as names and aliases.  

 

3.6. Case ascertainment 
 

Defining intellectual disability 

To be selected into the intellectual disability arm of the study, a person had to meet 

the American Association on Mental Retardation criteria for intellectual disability. 

For this study, this was extended to include those in the lower range of borderline level 

of intellectual disability with IQ scores of 70-74. This is within the formally 

documented limits of mild intellectual disability where the upper limit of 70 may be 

extended to 75 to allow for measurement error of approximately 5 points in assessing IQ 

(American Association on Mental Retardation, 1992; American Psychiatric Association, 

1994; Luckasson et al., 2002). Some 12% (N=1607) of all persons with an intellectual 

disability were classified as borderline with an IQ score of 70-74. Persons on the 

psychiatric case register with an ICD diagnosis of mental retardation were also 

classified as intellectually disabled.  

 

Defining psychiatric illness 

The criterion for selection into the psychiatric arm of the study database was 

having at least one ICD-9 Chapter 5 (mental disorder) diagnosis. An episode of 

either attempted suicide or self-harm recorded on the mental health register was also 

counted, but was the sole diagnosis in only 41 out of 232,454 psychiatric cases, and in 

none of the conjoint disorder cases. Persons on the psychiatric case register with a 

diagnosis of mental retardation only were retained as intellectually disabled but not 

included as having a co-occurring psychiatric illness. If a person had psychiatric 

comorbidity recorded on the intellectual disability register but no ICD-9 diagnosis on 

the psychiatric case register, they were coded as having a psychiatric illness not 
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otherwise specified. As described in Section 3.3 (ii) and Appendix 2, an algorithm was 

used to selected a “last” diagnosis for each person based on a hierarchy of types of 

contact and their timing as recorded on the psychiatric case register: this determined the 

research diagnosis assigned to an individual. The main diagnostic categories used in 

analysis were:  

• schizophrenia (ICD-9 295); 

• bipolar disorder (ICD-9 296.0 and 296.2-5); 

• unipolar (major) depression (ICD-9 296.1, 296.6, 296.8, and 296.9); and  

• any non-organic psychosis (ICD-9 295-298).  

 

Defining conjoint disorder 

Conjoint disorder cases were those with both an intellectual disability and a 

psychiatric illness as defined above. 

 

Pervasive developmental disorder and problem behaviours 

Two diagnostic categories have potential overlap across the two registers: 

pervasive developmental disorder and problem behaviours. For the purposes of this 

study, individuals were identified as having a pervasive developmental disorder (autism, 

Asperger syndrome, Rett syndrome, or unspecified) on the basis of such diagnoses 

being recorded on the intellectual disability register alone. Thus all identified cases of 

pervasive developmental disorder had IQs within the intellectual disability range. These 

individuals were only counted as having a conjoint disorder if they also had an ICD-9 

diagnosis of mental illness. While there was some potential overlap with the ICD-9 code 

299 (childhood psychosis) on the psychiatric register, the vast majority (89%) of the 

individuals with pervasive developmental disorder on the ID register had a diagnosis of 

mental illness other than childhood psychosis. Likewise, individuals were identified as 

having problem behaviours only if they had problem behaviours recorded on the 

intellectual disability register. As with pervasive developmental disorder, all cases of 

problem behaviour also had IQs within the intellectual disability range. These 

individuals were only counted as having a conjoint disorder if they also had an ICD-9 

diagnosis of mental illness. 

 

3.7. Analysis of the data 
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While a number of analyses used whole-of-population data, others were restricted 

to two birth cohorts: persons born 1950-64 and persons born 1965-79. The use of 

two birth cohorts allowed for a more comprehensive assessment of the impact of period 

effects, such as changing diagnostic trends, on the data. The cohort years were selected 

to maximise the probability of cohort members passing through the most critical risk 

period for onset of psychosis (late adolescence-early adulthood) while minimising 

reliance on older data collections and classifications on the intellectual disability 

register. At the time of data extraction, the age range for the older birth cohort was 38 to 

52 years and, for the younger birth cohort, was 23 to 37 years. The calculation of 

incidence rate ratios and their confidence intervals was based on Rothman and 

Greenland (Rothman & Greenland, 1998). All other analyses used SPSS 14.0.(SPSS 

14.0.0) including chi-square analyses, logistic regression to calculate odds ratios, and 

survival analysis to estimate confidence intervals for median age at first contact with 

services. Significance levels were set at P<0.05. Bonferroni correction was not applied 

given the exploratory and descriptive nature of the study. 

 

3.8.  Contributions to core study made by candidate 
 

• VM conceived and designed the study for which she was awarded a University of 

Western Australia Research Grant in 2002. 

• VM developed the ICD crosswalk. 

• VM wrote the specifications for a novel data extract from the Mental Health 

Information System incorporating the ICD crosswalk and other psychiatric 

constructs. The extract algorithm was written and implemented by Department of 

Health staff, AJo and TP. VM supervised the writing of the extract algorithm: 6 

extracts were produced and tested before the extract syntax was considered to be 

operating correctly. 

• GV, VM and AJ developed the algorithm to extract a research diagnosis from the 

psychiatric case register data and for its validation. 

• VM did all data cleaning and manipulation to prepare the study database for 

analysis – except for level of intellectual handicap on the intellectual disability 

register which was done by reference to clinical casenotes by JB. Of note, 

intellectual disability data were supplied in raw format as string variables, in some 
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cases with multiple formats for a specified value, and without variable or value 

labels attached. 

• VM, HL and JB created the new Heber groupings reflecting current perspectives 

on the aetiology of intellectual disability.  

• VM did all the data analysis, in discussion with AJ. 

• AJ and HL had input into the interpretation of the data. 

• AJ critically revised the manuscript.  

 

VM: Vera A. Morgan, PhD Candidate, UWA School of Psychiatry and Clinical 

Neurosciences 

AJ: Assen Jablenksy, Professor, PhD supervisor, UWA School of Psychiatry and 

Clinical Neurosciences 

AJo: Alan Joyce, Western Australian Department of Health 

GV: Giulietta Valuri, Research Fellow, UWA School of Psychiatry and Clinical 

Neurosciences 

HL: Helen Leonard, Telethon Institute for Child Health Research 

JB: Jenny Bourke, Telethon Institute for Child Health Research 

TP: Tom Pinder, Western Australian Department of Health 
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Chapter 4.  
 
RESULTS OF CORE STUDY.  
EPIDEMIOLOGY OF CONJOINT DISORDER: INTELLECTUAL 
DISABILITY CO-OCCURRING WITH PSYCHIATRIC ILLNESS 
 

4.1. Chapter overview 
 

This chapter contains the results of the core study. It includes results on: 

• the overall prevalence of conjoint disorder;  

• the comparison between persons with conjoint disorder and 

o persons with intellectual disability alone; and  

o persons with psychiatric illness alone.  

It concludes with findings for two special populations:  

• conjoint disorder with borderline intellectual disability; and  

• conjoint disorder with schizophrenia. 

A paper based on these results is currently in press in the British Journal of Psychiatry. 

The submitted manuscript is provided in Appendix 5.2. 

 

4.2. Distribution of conjoint disorder 
 

After linkage and cleaning, the study database consisted of 245,749 unduplicated 

individuals: 232,454 persons with psychiatric illness only, 9074 persons with 

intellectual disability only, and 4221 persons with conjoint disorder (intellectual 

disability co-occurring with psychiatric illness). Of all persons with intellectual 

disability, 31.7% had a psychiatric disorder and, of all persons with a psychiatric illness, 

1.8% had intellectual disability. Analysis by birth cohort produced figures similar to the 

full dataset, albeit increasing over time. In the 1950-64 birth cohort, 32.1% of persons 

with an intellectual disability had a psychiatric disorder, while 1.8% of those with a 

psychiatric illness had an intellectual disability. In the 1965-79 birth cohort, 35.5% of 

persons with an intellectual disability had a psychiatric disorder and 2.3% of those with 

a psychiatric illness had an intellectual disability. See Table 4.1 and Figure 4.1. 
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Table 4.1. Post-and pre linkage distribution of intellectual disability (ID), psychiatric illness (PI) and conjoint disorder (for whole-of-

population and by birth cohort)* 

 
Pre-linkage Post-linkage 

Intellectual 

disability register 

(unlinked) 

Psychiatric case 

register  

(unlinked) 

 

WHOLE-OF-POPULATION 

Subsample 

1950-64 Birth Cohort 

Subsample 

1965-1979 Birth Cohort 

N % N % N N as % 

of 13,295 

ID cases 

N as % 

of 236,675 

PI cases 

N N as % 

of 3225 ID 

cases 

N as % 

of 57,988 

PI cases 

N N as % 

of 3339 ID 

cases 

N as % 

of 50,992 

PI cases 

Conjoint disorder 1428 12.3 2288 1.0 4221 31.7 1.8 1036 32.1 1.8 1184 35.5 2.3 

Intellectual disability only 10,148 87.7 1281 0.5 9074 68.3 - 2189 67.9 - 2155 64.5 - 

Psychiatric illness only - - 233,404 98.5 232,454 - 98.2 56,952 - 98.2 49,808 - 97.7 

TOTAL %  100.0  100.0 - 100.0 100.0 - 100.0 100.0 - 100.0 100.0 

TOTAL N 11,576 - 236,973 - 245,749 - - 60,177 - - 53,147 - - 

* As the cross-linkage of registers identified both duplication of persons across registers as well as additional cases of intellectual disability, psychiatric disorder and conjoint disorder, the combined 

research database of 245,749 persons is not simply the sum of the combined categories on the individual registers. 
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Figure 4.1. Study database (N=245,749): Breakdown by conjoint disorder status 

 

 

Had the study relied on data on the intellectual disability register alone, only 12.3% of 

intellectually disabled persons would have been identified as having psychiatric 

morbidity (1428 out of 11,576 persons), and had it relied on data on the psychiatric case 

register alone, only 1.0% (2288 of the 235,692 psychiatric cases, excluding 1281 cases 

with intellectual disability alone) would have been identified as having a co-occurring 

intellectual disability. See Table 4.2 and Figure 4.2. 

 

Table 4.2. Pre-linkage diagnostic status by data source 

 

Unlinked 

intellectual 

disability register 

Unlinked 

psychiatric case 

register 

Linked  

research  

database 

 N N N 

Conjoint disorder 1428 2288 4221 

Intellectual disability only  10,148 1281 9074 

Psychiatric illness only - 233,404 232,454 

TOTAL 11,576 236,973 245,749 
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Figure 4.2 Conjoint disorder cases on study database (N=4221): Breakdown by 

data source 

 

In order to assess the impact of the inclusion of cases of borderline intellectual disability 

and to allow comparison with studies in which such cases are not included, the analysis 

was repeated without them. The percentage of persons with a psychiatric illness among 

intellectually disabled persons rose very marginally to 32.0% for the full database, while 

the percentage of persons with an intellectual disability among persons with a 

psychiatric illness fell slightly to 1.6%. The pattern of change in the two birth cohorts 

was similar to that for the full database. The percentage of persons with a psychiatric 

illness among intellectually disabled persons rose to 32.5% for the 1950-64 birth cohort 

and to 36.3% for the 1965-79 birth cohort. The percentage of persons with an 

intellectual disability among persons with a psychiatric illness changed fractionally to 

1.5% and 2.1% respectively. 

 

The distribution of selected psychiatric disorders among persons with intellectual 

disability and the distribution of intellectual disability among persons with selected 

psychiatric disorders are shown in Table 4.3. 

 

 



Vera A. Morgan  
Intellectual disability co-occurring with schizophrenia and other psychiatric illness: Epidemiology, risk factors and outcome 

 

 83 

Table 4.3. Conjoint disorder as a percentage of total number of persons with (i) specified psychiatric illness (PI) and (ii) any intellectual 

disability (ID) (for whole-of-population and by birth cohort) 

 
 

WHOLE-OF-POPULATION 

Subsample 

1950-64 Birth Cohort 

Subsample 

1965-1979 Birth Cohort 

Conjoint 

disorder 

 (N) 

Specified  

PI  

(N) 

Conjoint 

disorder  

as % of 

specified PI

Conjoint 

disorder 

with 

specified PI 

as % 

of all ID 

(N=13,295) 

Conjoint 

disorder 

 (N) 

Specified  

 PI  

(N) 

Conjoint 

disorder  

as % of 

specified PI

Conjoint 

disorder 

with 

specified PI 

as % 

of all ID 

(N=3225) 

Conjoint 

disorder  

(N) 

Specified  

PI  

(N) 

Conjoint 

disorder  

as % of 

specified PI

Conjoint 

disorder 

with 

specified PI 

as % 

of all ID 

(N=3339) 

Schizophrenia  485 11,520 4.2 3.6 167 3190 5.2 5.2 125 2767 4.5 3.7 

Bipolar disorder 112 8556 1.3 0.8 38 2686 1.4 1.2 32 1831 1.7 1.0 

Unipolar depression 95 15,000 0.6 0.7 30 4359 0.7 0.9 29 3880 0.7 0.9 

Psychosis (lifetime)* 1115 60,206 1.9 8.4 358 15,772 2.3 11.1 347 13,722 2.5 10.4 

Any psychiatric illness 4221 236,675 1.8 31.7 1036 57,988 1.8 32.1 1184 50,992 2.3 35.5 

* Includes any dianosis of non-organic psychosis (ICD-9 295-298) 
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4.3. Persons with conjoint disorder compared to persons with 
intellectual disability only 

 

4.3 (i) Level of handicap 

Intellectual disability profiles of persons with conjoint disorder were compared to those 

for persons with an intellectual disability and no co-occurring psychiatric illness. Level 

of handicap was differentially distributed depending on conjoint disorder status. Persons 

with conjoint disorder were significantly more likely to have IQ levels in the borderline 

and mild ranges (64.3% in conjoint disorder cases compared to 53.6% in cases of 

intellectual disability alone; p<0.000) and less likely to be in the severe or profound 

range (9.2% compared to 18.3%; p<0.000). Similar patterns were observed across both 

birth cohorts. See Figure 4.3. 

 

4.3 (ii) Aetiological attribution and associated disorders 

Conjoint disorder cases had a different presumed aetiological basis to their intellectual 

disability compared to persons with intellectual disability alone. Intellectual disability in 

conjoint disorder cases was significantly less likely to be attributed to a genetic cause 

(OR=0.4, 95% CI 0.3-0.5 for both birth cohorts). In general, the percentage of cases 

with a genetic basis increased across the birth cohorts, irrespective of conjoint disorder 

status. This reflected both the impact of genetic research on aetiological attribution, as 

well as a rise over time in the number of cases examined cytologically. Of particular 

note, Down syndrome was much less prevalent in persons with conjoint disorder 

(OR=0.1, 95% CI 0.1-0.2 for both birth cohorts) despite being the single most 

predominant cause of intellectual disability. In those cases of Down syndrome with co-

occurring psychiatric illness, the most frequent disorder was “psychiatric disturbance” 

to which no specific diagnosis was attached. Notably, in the whole-of-population data 

for Down syndrome, there were only four individuals with a record of psychotic illness, 

including one with schizophrenia. On the other hand, pervasive developmental disorders 

(autism, Asperger or Rett syndrome, or unspecified) were significantly more frequent in 

the conjoint disorder group than in the intellectually disabled group (OR=5.9, 95% CI 

2.6-13.3 for the 1950-64 birth cohort; OR=3.7, 95% CI 2.1-6.7 for the 1965-79 birth 

cohort) and a sizeable proportion of this conjoint disorder group (43.3% of the 1950-64 

cohort and 21.6% of the 1965-79 cohort) had a lifetime-ever diagnosis of psychosis 
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Figure 4.3. Level of intellectual handicap by diagnostic status and birth cohort 
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recorded. The risk of epilepsy or convulsions was also increased in persons with 

conjoint disorder – significantly so for the older birth cohort and with a trend in the 

same direction for the younger birth cohort. See Table 4.4. The aetiological attribution 

of intellectual disability has been tabulated by conjoint disorder status in Table 4.5. 

Given the unique opportunity that the study database presents in the study of conjoint 

disorder, a simple crosstabulation of Heber diagnoses by conjoint disorder status is 

presented in full in Appendix 4. 

 

4.3 (iii) Timing of first service contact 

Most conjoint disorder cases had made contact with disability services prior to making 

contact with mental health services (82.8% in the 1950-64 birth cohort and 62.7% in the 

1965-79 birth cohort) and, on average, it was 10-11 years after first contact with 

disability services that they were seen by mental health services. However, conjoint 

disorder cases were making first contact with disability services later than those with 

intellectual disability alone: at a median age of 11 years compared to 7 years for the 

1950-64 birth cohort and at a median age of 7 years of age compared to 3 years for the 

1965-79 birth cohort. There was also a difference observed across the two birth cohorts, 

but this may be largely artefactual as the intellectual disability register was only started 

in 1953.  

 

4.3 (iv) Mortality 

Finally, mortality risk in conjoint disorder cases was compared to that for persons with 

intellectual disability only. Mortality risk was significantly elevated in the intellectual 

disability only group in both birth cohorts, with mortality incidence rate ratios of 1.4 

(95% CI: 1.1-1.8) for the 1950-64 birth cohort and 2.8 (95% CI: 2.1-3.6) for the 1965-

79 birth cohort. The distribution of age at death also differed between groups, with 

conjoint disorder cases significantly older at the time of their death than persons with 

intellectual disability only: the difference was 13 years for the older cohort and 11 years 

for the younger cohort 
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Table 4.4. Crude odds ratio (95% CI) for selected clinical profiles (by diagnostic status and birth cohort) 
 COHORT with an intellectual disability 

born 1950-1964 

COHORT with an intellectual disability 

born 1965-1979 

  Conjoint disorder Intellectual 

disability only

 Conjoint disorder Intellectual 

disability only

 

 

 N % N % OR (95% CI) N % N % OR (95% CI) 

Biomedical basis to intellectual disability 182 27.7 735 39.2 0.6 (0.5-0.7) 258 36.8 937 51.3 0.6 (0.5-0.7) 

Genetic basis to intellectual disability 60 9.1 411 21.9 0.4 (0.3-0.5) 122 17.4 599 32.8 0.4 (0.3-0.5) 

Down syndrome 18 1.7 270 12.3 0.1 (0.1-0.2) 23 1.9 327 15.2 0.1 (0.1-0.2) 

Epilepsy/convulsions† 158 21.6 367 17.7 1.3 (1.0-1.6) 175 20.7 383 18.5 1.2 (0.9-1.4) 

Pervasive developmental disorder† 22 3.0 8 0.4 5.9 (2.6-13.3) 34 4.0 17 0.8 3.7 (2.1-6.7) 

* Base Ns: all for Down and PDD; all with heber codes for epilepsy/convulsions, genetic and biomedical. † Heber data supplemented with data from other fields on the register. 
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Table 4.5. Aetiological attributions of intellectual disability. Conjoint disorder compared to intellectual disability only* 

 
WHOLE-OF-POPULATION  

with an intellectual disability 

Subsample  

1950-64 Birth Cohort 

Subsample  

1965-1979 Birth Cohort 

 
Conjoint disorder Intellectual 

disability only 

Conjoint disorder Intellectual 

disability only 

Conjoint disorder Intellectual 

disability only 

 N % N % N % N % N % N % 

Aetiological factors             

 Chromosomal: Down syndrome 97 2.3 1285 14.2 18 1.7 270 12.3 23 1.9 327 15.2 

 Chromosomal: Sex-chromosome linked 86 2.0 182 2.0 15 1.4 38 1.7 37 3.1 65 3.0 

 Chromosomal: Other specified autosomal 35 0.8 138 1.5 5 0.5 8 0.4 6 0.5 32 1.5 

 Genetic: Other or not specified 155 3.7 520 5.7 22 2.1 93 4.2 53 4.5 164 7.6 

 Metabolic disorders 48 1.1 149 1.6 16 1.5 42 1.9 18 1.5 45 2.1 

 Teratogenic 67 1.6 191 2.1 13 1.3 44 2.0 27 2.3 48 2.2 

 CNS defect 84 2.0 326 3.6 15 1.4 56 2.6 27 2.3 90 4.2 

 Other birth defect 13 0.3 34 0.4 5 0.5 12 0.5 3 0.3 6 0.3 

Other predisposing factors             

 Maternal medical condition 79 1.9 167 1.8 20 1.9 58 2.6 26 2.2 50 2.3 

 Intrauterine growth related 81 1.9 219 2.4 16 1.5 32 1.5 29 2.4 68 3.2 

 Labour/delivery complications 64 1.5 217 2.4 27 2.6 106 4.8 16 1.4 40 1.9 

 Perinatal complications 157 3.7 435 4.8 51 4.9 119 5.4 43 3.6 102 4.7 

 Neonatal/postnatal complications 252 6.0 565 6.2 76 7.3 173 7.9 70 5.9 168 7.8 

 Other including psychosocial factors 391 9.3 648 7.1 109 10.5 164 7.5 103 8.7 168 7.8 

No specified cause             

 No specified cause 980 23.2 2505 27.6 266 25.7 750 34.3 236 19.9 511 23.7 
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Table 4.5. cont. 

 
WHOLE-OF-POPULATION  

with an intellectual disability 

Subsample  

1950-64 Birth Cohort 

Subsample  

1965-1979 Birth Cohort 

 
Conjoint disorder Intellectual 

disability only 

Conjoint disorder Intellectual 

disability only 

Conjoint disorder Intellectual 

disability only 

 N % N % N % N % N % N % 

Associated conditions             

 Epilepsy or convulsions† 664 22.0 1476 17.3 158 21.6 367 17.7 175 20.7 383 18.5 

 Cerebral palsy 47 1.1 138 1.5 13 1.3 17 0.8 18 1.5 49 2.3 

 Sensory defect† 405 9.6 1113 12.3 84 8.1 241 11.0 107 9.0 294 13.6 

 Autism 152 3.6 322 3.5 4 0.4 2 0.1 12 1.0 4 0.2 

 Asperger syndrome 11 0.3 6 0.1 0 0.0 0 0.0 1 0.1 1 0.0 

 Rett syndrome 14 0.3 27 0.3 1 0.1 2 0.1 4 0.3 11 0.5 

 Pervasive developmental disorder† 297 7.0 477 5.3 22 2.1 8 0.4 34 2.9 17 0.8 

* Percentages do not add to 100% as an individual may have up to 3 Heber diagnoses on the intellectual disability register.  

† Heber data supplemented with data from other fields on the register. 
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4.4. Persons with a conjoint disorder compared to persons with 
psychiatric illness only 

 

4.4 (i) Timing of first service contact and type of service contacts 

Conjoint disorder cases were younger than persons with psychiatric illness only at the 

time of their first contact with psychiatric services – even though at the time of their 

first contact with disability services, they were older than persons with intellectual 

disability alone (see Chapted 4.3 (iii)). When compared to persons with psychiatric 

illness only, they were more likely to have had a psychiatric inpatient admission. Those 

who had been admitted to hospital were younger at the time of their first admission, had 

had more admissions and had spent more days in hospital, all suggestive of a more 

severe psychiatric illness. See Tables 4.6(a)-4.6(b) and Figures 4.4, 4.5(a)-4.5(c) 

 

Table 4.6(a). Age (median, 95% confidence interval) at first psychiatric contact for 

persons with conjoint disorder compared to those with psychiatric illness only (for 

whole-of-population) 

 
Age at first psychiatric contact 

Median (95% confidence interval) 

 Conjoint disorder Psychiatric illness only 

Schizophrenia  23.8 (22.6, 24.9) 30.1 (29.7, 30.5) 

Bipolar disorder 26.9 (25.1, 28.7) 35.0 (34.6, 35.4) 

Unipolar depression 26.6 (25.1, 28.1) 36.4 (36.0, 36.8) 

Psychosis (lifetime) 23.6 (22.8, 24.4) 35.5 (35.3, 35.7) 

Any psychiatric illness 18.8 (18.3, 19.2) 32.2 (32.1, 32.3) 

 

Table 4.6(b). Age (median, 95% confidence interval) at first psychiatric inpatient 

admission for persons with conjoint disorder compared to those with psychiatric 

illness only (for whole-of-population) 

 
Age at first inpatient admission 

Median (95% confidence interval) 

 Conjoint disorder Psychiatric illness only 

Schizophrenia  24.5 (23.1, 25.9) 30.4 (30.0, 30.8) 

Bipolar disorder 30.0 (27.4, 32.6) 35.6 (35.1, 36.1) 

Unipolar depression 29.5 (23.9, 35.1) 38.6 (38.1, 39.1) 

Psychosis (lifetime) 24.8 (23.9, 25.6) 36.7 (36.4, 36.9) 

Any psychiatric illness 22.5 (21.9, 23.1) 36.8 (36.7, 37.0) 
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Figure 4.4. Age (median, 95% confidence interval) at first psychiatric contact for 

persons with conjoint disorder compared to those with psychiatric illness only. 
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Figure 4.5(a). Service utilisation by persons with a conjoint disorder compared to 

those with psychiatric illness only (by birth cohort) – any inpatient admissions 
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Figure 4.5(b). Service utilisation by persons with conjoint disorder compared to 

those with psychiatric illness only (by birth cohort) – inpatient admissions (rate per 

5 years since first admission) 
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Figure 4.5(c). Service utilisation by persons with conjoint disorder compared to 

those with psychiatric illness only (by birth cohort) – inpatient days (rate per 1000 

days since first admission) 
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4.4 (ii) Mortality 

The mortality risk for conjoint disorder cases was significantly increased over that for 

persons with psychiatric illness alone, with mortality incidence rate ratios of 2.3 (95% 

CI: 1.9-2.8) for the 1950-64 birth cohort and 2.2 (95% CI: 1.7-2.9) for the 1965-79 birth 

cohort. See Table 4.7 

 

Table 4.7. Mortality cases and incidence rate ratios by birth cohort 

 
Subsample  

1950-64 Birth Cohort 

Subsample  

1965-1979 Birth Cohort 

 
Conjoint 

disorder 

Psychiatric 

illness only 

Conjoint 

disorder 

Psychiatric 

illness only 

No. of persons 1,036 56,952 1,184 49,808 

No. of deaths 108 2,604 63 1,208 

Person-years 45,465 2,571,323 35,690 1,539,797 

Incidence rate ratio  

(95% confidence interval) 
2.3 (1.9-2.8) 2.2 (1.7-2.9) 

 

4.5. Conjoint disorder and borderline intellectual disability 
 

Fourteen percent of persons with conjoint disorder had an IQ level in the borderline 

range (70-74). This group was compared to the other conjoint disorder cases. The basis 

of intellectual disability in the borderline group was significantly less likely to be 

attributed to genetic or known biomedical origin including metabolic or teratogenic 

effects and birth defects (12.1% v. 20.8%, p< 0.000). This group was also significantly 

less likely to have associated epilepsy or to have pervasive developmental disorder or 

Down syndrome (there were no cases of Down syndrome). The distribution of 

schizophrenia and bipolar disorder was similar in both groups, but the borderline group 

was significantly more likely to include persons with unipolar major depression. Even 

though both groups had a similar rate of psychiatric admissions, the borderline group 

had spent only half as much time in hospital. 

 

4.6. Intellectual disability co-occurring with schizophrenia 
 

Over one in ten cases of conjoint disorder (485/4221) was intellectual disability co-

occurring with schizophrenia (16.1% of conjoint disorder cases born 1950-64 and 
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10.6% of those born 1965-79). The percentage of all individuals with intellectual 

disability who developed schizophrenia was 5.2% for the 1950-64 birth cohort and 4.5% 

for the 1965-79 birth cohort. Conversely, 5.2% of all persons with schizophrenia in the 

1950-64 birth cohort and 3.7% in the 1965-79 birth cohort had intellectual disability. 

See Table 4.3.  

 

The disability profile for this conjoint disorder group contrasted sharply with that of 

persons who had no co-occurring psychiatric illness. Three-quarters (72.4%) were 

assessed as borderline or mild (compared to one-half of persons solely with intellectual 

disability) and only 4.9% were severely or profoundly affected. The risk of having 

pervasive developmental disorder was greatly increased in the conjoint disorder group 

with co-occurring schizophrenia compared to the intellectually disabled only group, 

albeit with wide confidence intervals reflecting the imprecision of the estimates due to 

small numbers (OR=19.2, 95% CI 7.6-48.5 for the 1950-64 birth cohort; OR=4.2, 95% 

CI 1.4-12.5 for the 1965-79 birth cohort).  

 

The psychiatric profile of intellectual disability co-occurring with schizophrenia also 

differed from that of schizophrenia alone. Over their lifetime of contact with mental 

health services, conjoint disorder cases ultimately diagnosed with schizophrenia were 

more likely initially to have been given diagnoses of paranoid psychoses (33.2% v. 

25.6%); personality disorders (22.5% v. 12.7%); psychotic and non-psychotic organic 

disorders (25.2% v. 9.4%); acute reaction to stress or adjustment reaction (26.8% v. 

12.9%); specific delays in development (14.6% v. 0.8%); disturbance of conduct (13.2% 

v. 2.1%); neurotic disorders (21.0% v. 15.9%); and depressive disorders (15.3% v. 

7.9%). See Table 4.8. Moreover, this group was significantly younger at first contact 

with mental health services and at first admission compared to those with schizophrenia 

alone (see Table 4.6). This held true for the whole-of-population analysis as well as the 

birth cohort analysis. There was no difference between the two groups in mortality risk, 

with mortality incidence rate ratios of 1.0 (95% CI: 0.6-1.7) for the 1950-64 birth cohort 

and 1.1 (95% CI: 0.5-2.5) for the 1965-79 birth cohort). However conjoint disorder 

cases were more likely to have attempted suicide or serious self-harm (24.0% v. 17.4% 

for the older birth cohort; 28.0% v. 19.6% for the younger birth cohort). For the most 

part, persons with intellectual disability co-occurring with schizophrenia used 

psychiatric services more than the schizophrenia only group and more than the group 

with intellectual disability and co-occurring psychiatric illness of any kind. Compared to 
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schizophrenia only cases, cases of conjoint disorder with schizophrenia in the 1950-64 

birth cohort had a slightly higher admission rate and twice the cumulated total of 

inpatient days, even though the percentage with at least one admission was similar for 

both groups. This pattern also held true for the 1965-79 birth cohort. See Figures 4.5(a)-

4.5(c). 

 

4.7. Key issues for discussion  
 

The results of the core study are discussed in full in Chapter 8 of this thesis. In 

particular, Section 8.2 expands on the following key findings: 

 

• Record linkage across health jurisdictions had a marked impact on the capacity 

of this study to estimate conjoint disorder. It found that almost one third of 

persons with intellectual disability had co-occurring psychiatric morbidity and 

nearly two percent of persons with a psychiatric illness had co-occurring 

intellectual disability.  

 
• The prevalence of schizophrenia among persons with an intellectual disability 

was at least three times higher than population lifetime estimates. By contrast, 

the prevalence rates of bipolar disorder and unipolar depression were not 

increased in persons with intellectual disability.  

 
• Compared to persons with intellectual disability alone, those with conjoint 

disorder presented a different presumed aetiology and were much less likely to 

have a genetic basis to their disorder. In particular, they were significantly less 

likely to have Down syndrome and much more likely to have a pervasive 

developmental disorder. 

 
• Persons with conjoint disorder had a more severe psychiatric illness than those 

with a psychiatric diagnosis alone. They had an earlier age at first contact with 

mental health services, more inpatient admissions and more inpatient days. 

These differences were particularly pronounced in persons with intellectual 

disability co-occurring with schizophrenia.  
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Table 4.8. Distribution of otherdiagnoses ever recorded on psychiatric case register for persons with schizophrenia (by conjoint disorder 

status)  
 Total population  

with schizophrenia 

Subsample 

COHORT born 1950-1964 

Subsample 

COHORT born 1965-1979 

 Conjoint 

disorder with 

schizophrenia 

Schizophrenia 

only 

Conjoint 

disorder with 

schizophrenia 

Schizophrenia 

only 

Conjoint 

disorder with 

schizophrenia 

Schizophrenia 

only 

 N % N % N % N % N % N % 

Schizophrenia 485 100.0 11035 100.0 167 100.0 3023 100.0 125 100.0 2642 100.0 

Bipolar disorder 63 13.0 1342 12.2 23 13.8 475 15.7 22 17.6 343 13.0 

Unipolar major depression 77 15.9 1397 12.7 28 16.8 461 15.2 31 24.8 361 13.7 

Paranoid and other psychoses 161 33.2 2821 25.6 59 35.3 841 27.8 61 48.8 922 34.9 

Psychoses with origin specific to childhood 14 2.9 43 0.4 5 3.0 18 0.6 6 4.8 15 0.6 

Substance abuse 116 23.9 2315 21.0 34 20.4 620 20.5 51 40.8 1043 39.5 

Neurotic disorder 102 21.0 1752 15.9 37 22.2 581 19.2 25 20.0 321 12.1 

Personality disorder 109 22.5 1405 12.7 41 24.6 547 18.1 38 30.4 348 13.2 

Physiological malfunction arising from mental functions 2 0.4 65 0.6 2 1.2 21 0.7 0 0.0 11 0.4 

Special symptoms or syndromes, not elsewhere classified 25 5.2 134 1.2 8 4.8 47 1.6 5 4.0 43 1.6 

Acute reaction to stress/adjustment reaction 130 26.8 1425 12.9 52 31.1 518 17.1 46 36.8 467 17.7 

Depressive disorder not elsewhere classified 74 15.3 868 7.9 27 16.2 309 10.2 21 16.8 265 10.0 

Disturbance of conduct 64 13.2 235 2.1 24 14.4 102 3.4 28 22.4 90 3.4 

Disturbance of emotions specific to childhood, adolescence 26 5.4 115 1.0 3 1.8 3 0.1 17 13.6 88 3.3 
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Table 4.8. Cont.  
 Total population  

with schizophrenia 

Subsample 

COHORT born 1950-1964 

Subsample 

COHORT born 1965-1979 

 Conjoint 

disorder with 

schizophrenia 

Schizophrenia 

only 

Conjoint 

disorder with 

schizophrenia 

Schizophrenia 

only 

Conjoint 

disorder with 

schizophrenia 

Schizophrenia 

only 

 N % N % N % N % N % N % 

Hyperkinetic syndrome of childhood 7 1.4 19 0.2 1 0.6 1 0.0 2 1.6 11 0.4 

Specific delays in development 71 14.6 91 0.8 24 14.4 19 0.6 11 8.8 22 0.8 

Psychic factors associated with diseases classified elsewhere 1 0.2 5 0.0 0 0.0 2 0.1 0 0.0 1 0.0 

Sexual deviations and disorders 7 1.4 48 0.4 4 2.4 16 0.5 2 1.6 10 0.4 

Organic psychotic and non-psychotic conditions 122 25.2 1039 9.4 32 19.2 231 7.6 30 24.0 198 7.5 

Self-harm, suicide attempt 93 19.2 1341 12.2 40 24.0 525 17.4 35 28.0 518 19.6 
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Chapter 5.  
 
METHODOLOGY OF SUPPLEMENTARY STUDY. 
INTELLECTUAL DISABILITY AND RARE SYNDROMES IN THE 
OFFSPRING OF MOTHERS WITH PSYCHOSIS 
 

5.1. Chapter overview 
 
This chapter describes the methodology for a second study that both complements and 

supplements the core study of the prevalence and aetiology of conjoint disorder. The 

supplementary study is part of a larger program of work. Its methodology and findings 

with respect to the increased risk of obstetric complications in women with severe 

mental illness compared to comparison mothers have been published (Jablensky et al., 

2005). The paper is provided in full in Appendix 5.  As with the core study, this is a 

population-based record linkage study. This chapter describes the methodology 

including data registers not documented in the methodology for the core study, as well 

as variations in the use of registers already documented. 

 

5.2. Study design 
 
The neurodevelopmental model of schizophrenia proposes that disruption of normal 

development of the central nervous system in utero or early infancy may manifest itself 

in adulthood as schizophrenia, but may also give rise to deficits in cognitive and 

neurological functioning in childhood. Disruption may be of genetic and/or 

environmental origin, with obstetric complications being a potentially significant 

environmental risk factor. 

 

In order to investigate this further, a program of research was undertaken. This work 

focused on a cohort of children born to women with psychoses and therefore at 

genetically high risk for developing schizophrenia themselves. The aim of the research 

was to untangle genetic from environmental contributions to the risk for schizophrenia 

and other adverse outcomes (for example, intellectual disability and other psychiatric 

illness) in these offspring.  
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The case and comparison cohorts for this study were identified through record linkage 

between 79,599 women on the Western Australian psychiatric case register and 308,022 

births on the Maternal and Child Health Research Database. The latter systematically 

collects structured information on all pregnancies and births over 20 weeks gestation in 

Western Australia. Children of mothers who had severe mental illness recorded on the 

psychiatric case register (schizophrenia, bipolar disorder, unipolar major depression) 

were compared to a group of children born to mothers with no psychiatric history. 

Fathers were identified using birth registrations. Full psychiatric histories for mothers, 

fathers and children were extracted, and data collected on prospectively documented 

obstetric complications. Data on early offspring outcomes (for example, intellectual 

disability and rare birth defects) and later offspring outcomes (for example, psychosis 

and other psychiatric disorders) were obtained through additional linkages to registers 

including, among others: 

• intellectual disability register; 

• birth defects register; and 

• psychiatric case register (for offspring outcomes). 

 

Cross-linkage resulted in 1831 case mothers (3174 children) and 1831 comparison 

mothers (3129 children). The study design is presented diagrammatically in Figure 5.1.  

 

This chapter describes the methodology specific to unpublished work on the risk of 

intellectual disability and other rare outcomes in these high risk children.  
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Figure 5.1. Study design – with individual registers numbered (1) to (8) 

 

5.3. Description of the registers 
 

5.3 (i) Mental Health Register  

See Figure 5.1 – Register (1) 

 

A full description of this register and its validation is provided in Chapter 3.  

 

5.3 (ii) Maternal and Child Health Research Database  

See Figure 5.1 – Register (2) 

 

The Maternal and Child Health Research Database is a cumulative, computerised 

register of all births over 20 weeks gestation in Western Australia since 1980, including 

home births. The core data in the Maternal and Child Health Research Database are 
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taken from the statutory Midwives’ Notification of Births System which are linked to 

additional birth registrations data held by the Registrar-General of Western Australia 

and the Australian Bureau of Statistics (Stanley et al., 1997). Supplementary data from 

the Registrar-General include parents’ date and place of marriage, parents’ occupational 

status, father’s age, and number and status (live, deceased, miscarriage) of other 

offspring. These data may be supplemented through regularly updated linkages between 

the Maternal and Child Health Research Database and other population registers. These 

registers include: the Mortality Register held by the Office of the Registrar-General of 

Western Australia; the Western Australian Birth Defects Registry; and the Western 

Australian Cerebral Palsy Registry. These registers are described separately below. The 

Maternal and Child Health Research Database includes a mother’s alternative names 

(for example, maiden name) among its many fields, facilitating linkages that may 

otherwise be compromised by name changes following divorce or remarriage. Sibships 

between children born 1980-92 have been mapped (Croft et al., 2002). 

 

The core data for each birth are recorded in the Maternal and Child Health Research 

Database. For the mother, the fields covered include: 

• age; 

• marital status; 

• race; 

• country of birth; 

• height; 

• previous pregnancies and their outcomes; 

• pregnancy details including the date of the last menstrual period and the 

expected due date; and  

• data on pregnancy and medical complications.  

 

Fields related to the labour and delivery include:  

• type of onset of labour; 

• whether there was augmentation; 

• presentation; 

• type of delivery; 

• use of anaesthesia or analgesia; 

• number of hours of established labour; and 
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• details on other complications of labour and delivery.  

 

For the child, the fields include:  

• date and time of birth; 

• plurality; 

• gender; 

• birthweight; 

• length; 

• condition (live or stillbirth); 

• head circumference; 

• time (in minutes) to spontaneous respiration; 

• need for resuscitation; 

• 1 and 5 minute Apgar scores; 

• estimated length of gestation; 

• recorded birth trauma; and  

• hospital separation status. 

 

Validation 
The Midwives’ Notification of Births System data have been validated. Results indicate 

high levels of accuracy when these data are compared with hospital records (Gee & 

Dawes, 1994). The percentage correct for 10 demographic variables examined ranged 

between 96.4 and 100.0 percent; for 19 pregnancy variables, the figures ranged between 

89.0 and 99.6 percent; for 24 labour and delivery variables the range was between 88.0 

and 100.0 percent (except for a variable covering any other complications that were not 

included in the prescribed categories of complications where the agreement was 72.6 

percent); and, for 15 child-related variables, the range was between 90.2 and 100.0 

percent correct (Gee & Dawes, 1994). 

 

5.3 (iii) IDEA (Intellectual Disability Exploring Answers) Database 

See Figure 5.1 – Register (3) 

 

The intellectual disability register held by the Disability Services Commission is 

described in Chapter 3. This was also the source of intellectual disability data for the 

core study. In very recent years, after data collection for the core study was completed, 
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the intellectual disability register was enhanced by the addition of records for school 

children born 1982 onwards who have been identified by the Department of Education 

and Training as having an intellectual disability and therefore eligible for special 

education services. Only school children with an IQ< 70 are included. The resultant 

register is known as the IDEA (Intellectual Disability Exploring Answers) Database. 

The data that come from the Disability Services Commission register are described at 

length in Chapter 3. Data from the Department of Education and Training are limited to 

a field recording level of IQ only. There is no duplication of records when Disability 

Services Commission data are supplemented with data from the Education Department. 

In general, a Disability Services Commission record will be given precedence over a 

Department of Education and Training record. However linkages are verified and the 

data checked manually to inform decision-making. The IDEA Database is the data 

source for intellectual disability in the supplementary study. For the supplementary 

study, intellectual disability data were also obtained for mothers and fathers. 

 

Additional information pertinent to the supplementary study is provided below. 

 

Identification of intellectual disability  
The American Association for Mental Deficiency criteria – full scale IQ score greater 

than or equal to 2 standard deviations below the population mean, in combination with 

limitations in adaptive behaviours and skills – are used to determine intellectual 

disability in the children on the IDEA (Intellectual Disability Exploring Answers) 

Database. In addition, two children meeting ICD-9 criteria for intellectual disability on 

the psychiatric case register who were not on the IDEA Database were included in the 

study as having an intellectual disability. The breakdown by data source of all 129 cases 

of intellectual disability identified in children is given in Table 5.1. 

 

Table 5.1. Data source for children’s intellectual disability status 

 No. of children ascertained

 Disability services register 69 

 School records 58 

 Psychiatric case register 2 

 TOTAL 129 
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Validation 
Given the smaller number of cases in this study, it was possible to manually check the 

intellectual disability status of most of the children against their case records. This was 

done in two stages. Prior to linkage to Department of Education and Training data, 

medical case histories of children identified as intellectually disabled were examined by 

the candidate to confirm that they met the American Association for Mental Deficiency 

criteria and to assess the accuracy of the Heber diagnosis that is used to classify the 

intellectual disability. (See Chapter 3 and Appendix 3 for information on Heber codes.) 

In particular, where level of intellectual handicap was missing or out of range, the most 

recent information for a child was extracted from medical notes and entered onto the 

database. A proforma was designed for the collection of these casenotes data; the 

material collected was assessed independently by two other study investigators (AJ and 

CB) to confirm the diagnoses. Full case records of a number of children with 

problematic diagnoses were assessed by an independent expert (HL) in the field and a 

consensus diagnosis was reached. Validation of Department of Education and Training 

data was undertaken separately as part of the linkage protocol by staff managing the 

IDEA database. 

 

5.3 (iv) Birth Defects Register 

See Figure 5.1 – Register (4) 

 

The Western Australian Birth Defects Register is a State-wide register begun in 1980. 

Multiple sources of ascertainment are used including the Midwives’ Notification 

System, the Hospital Morbidity Statistical System, death certificates and voluntary 

notifications from hospitals, clinics, medical practitioners and child health nurses 

(Bower et al., 1990). The register covers malformations diagnosed up to the age of 6 

years in children born in Western Australia and includes live births, stillbirths and 

pregnancies under 20 weeks gestation terminated because of foetal malformation. For 

the purposes of the register, birth defects are defined as any defect of probable prenatal 

origin and include structural, chromosomal and biochemical defects. Minor 

malformations are excluded unless they are disfiguring or require treatment. 

Malformations are coded using the 5-digit British Paediatric Association ICD-9 system 

and up to 10 malformations can be recorded for an individual (Bower et al., 1999). A 

list of exclusions is available (Bower et al., 1999). Using the British Paediatric 

Association codes, malformations were also aggregated into major groups including: 
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nervous system defects; cardiovascular defects; respiratory system defects; 

gastrointestinal defects; urogenital defects, musculoskeletal defects; chromosome 

defects; and other defects not elsewhere specified. 

 

Validation 
Several validations of the register were undertaken in the late 1980s. Compared to a 

similar register in South Australia, the Western Australian register recorded lower rates 

of malformations overall, particularly cardiovascular malformations, but also urogenital 

and musculoskeletal defects. As cardiovascular defects on the South Australian register 

had been validated, this suggests some underreporting in Western Australia (Bower et 

al., 1990). Compared to clinical files for cases recorded in the Hospital Morbidity 

Statistical System, the register had similar or better diagnostic information. However, 

the Hospital Morbidity Statistical System picked up additional notifiable cases of birth 

defects not on the register, increasing the total on the register by 20% (Bower et al., 

1990). Finally, all cases of cleft and other palate defects on a specialised register were 

also found on the Birth Defects Register (Bower et al., 1990). More recently, previously 

inaccessible data sources, including historical data, have become available to the 

register. This has made more complete ascertainment from 1980 onwards possible, as 

well as permitting assessment of the accuracy of earlier ascertainment. Results indicate 

that, over time, there has been no underascertainment of rural compared to urban cases, 

with the exception of foetal alcohol syndrome (Bower et al., 2000). Ascertainment on 

the register has been good with respect to terminations prior to 20 months gestation, 

missing only 8% of all terminations and improving over time (Bower et al., 2001). 

 

5.3 (v) Mortality registers  

See Figure 5.1 – Registers (5) 

 

The mortality register includes fields on date, place and cause of death, as well as some 

text data. Mortality data were included in this arm of the study in order to calculate 

exposure time for the children in the study, for inclusion in statistical analysis.  

 

5.3 (vi) Other registers  

See Figure 5.1 – Registers (6) – (8) 
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Data from these registers were not used in the analyses undertaken in this chapter. The 

registers are described elsewhere (Jablensky et al., 2005). See also Appendix 5 to this 

thesis. 

 

5.4. Linkage methodology 
 

Record linkage for the study (see Figure 5.1) proceeded in several stages: 

• The psychiatric case register and the Maternal and Child Health Research 

Database were linked in order to identify eligible case and comparison mothers. 

• Children of eligible mothers were identified and their data on the Maternal and 

Child Health Research Database were extracted. 

• Children were linked to the intellectual disability database. 

• Linkages to additional morbidity registers were undertaken in order to extract 

other outcome data for the children. 

• Children’s fathers were identified through birth registrations and linked to the 

psychiatric case register to determine the fathers’ psychiatric status. 

• Children’s mothers and fathers were linked to the intellectual disability database 

in order to determine their intellectual disability status. 

 

The matching of psychiatric case records to the Maternal and Child Health Research 

Database was a novel linkage which had not been undertaken prior to this study. It was 

done via Automatch software (Jaro, 1994) using variables common to both databases. 

These variables included the mother’s full name, her date of birth, residential postcode, 

marital status, race and place of birth. Each file was inspected and purged of duplicate 

entries. The initial match was conducted using maternal name and date of birth only. A 

liberal tolerance for matching was permitted at this stage before a determination was 

made that a match had failed. Matching strategies used Soundex (which matches fields 

on phonetic sound) as well as direct character matching. This initial pool of potentially 

matched records was then subjected to a series of more stringent data passes seeking 

direct matches on the main variables. At each of these stages, records were clerically 

reviewed to assess the adequacy of the matching process and seek any further 

refinement of the matching strategy. The final pool of unmatched records was clerically 

reviewed for any additional matches. The process produced a total of 20,258 women 
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with any mental health diagnosis who linked to 23,351 children in the Maternal and 

Child Health Research Database.  

 

For the other registers, linkage and data extraction were done as part of routine linkage 

procedures by the Western Australian Data Linkage Unit.  

 

5.5. Case ascertainment 
 

5.5 (i) Case mothers 

 

Case mothers were all women in Western Australia who: 

• had at least one contact with mental health services recorded on the psychiatric 

case register 1966-1996; 

• had a recorded diagnosis of schizophrenia (ICD-9 295.0 – 295.9) or affective 

psychosis (ICD-9 296.0 – 296.9); and 

• linked to a birth record on the Maternal and Child Health Research Database, 

having given birth in the period 1980-1992. 

 

Initially, there were 1870 women meeting these criteria. Since 271 of them had 

received, at different times, diagnoses of both schizophrenia and affective psychoses, 

the records of these women were reviewed by an experienced psychiatrist with expertise 

in diagnostic reviews (A Jablensky) blinded to their pregnancy outcome, who then 

assigned each woman to one of several diagnostic categories (schizophrenia, affective 

psychoses, or other diagnosis) based on a hierarchical rule that took into account the 

number of diagnoses and their temporal sequence. Cases that could not be 

unequivocally classified as either schizophrenia or affective psychoses (n=39) were 

excluded. The final cohort consisted of 1831 women: 382 with ICD-9 schizophrenia, 

and 1449 with ICD-9 affective psychoses. The women with affective psychoses were 

subdivided into unipolar major depression (n=686; ICD-9 codes 296.1, 296.6, 296.8, 

296.9) and bipolar disorder (n=763; ICD-9 codes 296.0, 296.2-5). There were 3174 live 

births: 618 to mothers with schizophrenia, 1301 to mothers with bipolar disorder, and 

1255 to mothers with unipolar major depression. 
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5.5 (ii) Comparison women 

 

Comparison women were selected after the resolution of ‘multiple diagnosis’ cases. 

These were a randomly selected group of mothers on the Maternal and Child Health 

Research Database who had no record of any contact with mental health service. 

Comparison mothers were not individually matched with index mothers on age, parity 

or any other variable at the time of selection. This allowed the study to examine group 

differences in the reproductive histories of case and comparison mothers. Where 

necessary, for particular research questions, adjustment for confounders was made at the 

time of analysis. Comparison mothers were selected so that the ratio of comparison to 

case mothers was 1:1. The non-psychiatric comparison group consisted of 1831 women 

with 3129 offspring. 

 

5.6. Fathers 
 
Fathers were identified through birth registration records. There were 439 children (7%) 

for whom there was no information on their father. 

 

Validation 
No validation of the linkage between children and their fathers has been undertaken to 

date. A recent review of the literature indicates that the median rate of paternal 

discrepancy in cases not selected on the basis of disputed paternity is 3.7%, ranging 

from 0.8% to 30%, with lower socioeconomic status, younger age and higher levels of 

deprivation increasing the rate of paternal discrepancy (Bellis et al., 2005). In the 

current study, a father could only be identified if named by the mother on the birth 

registration certificate. Thus it is acknowledged that there could be a systematic bias 

towards the omission of fathers in more disruptive or short-term relationships. If women 

with psychotic disorders are more likely to find themselves in such relationships, then 

the bias will be differential and affect the accuracy of the determination of genetic 

liability for high risk children. However, there is no reason to expect that record linkage 

studies are more prone to errors with respect to biological paternity than any other form 

of data gathering relying on self-reported information including interviews. 
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Table 5.2. Measures of obstetric complications used in the study 

Measure Details 

 
Specific complications  

 
Complications recorded prospectively on the Maternal and Child 
Health Research Database, grouped according to the period in 
which they occur, include: 
 
Pregnancy complications 
 threatened abortion prior to 20 weeks;  
 hypertension, including preeclampsia;  
 placenta praevia;  
 abruption of placenta;  
 ntepartum hemorrhage, other; and 
 drug side effects. 

 
Labor and delivery complications 
 threatened preterm labor;  
 prolonged labor;  
 precipitous delivery;  
 cephalopelvic disproportion;  
 malposition;  
 prolapsed cord;  
 postpartum hemorrhage; 
 onset: spontaneous, induced with or without labour, or no 
labour; 
 delivery: normal, successful or failed vacuum extraction, 
successful or failed forceps delivery, a breech manoeuvre, 
elected or emergency caesarean; 
 presentation: breech, vertex or other; 
 foetal distress; and 
 narcotic antagonist used. 

 
Early neonatal complications 
 5-minute Apgar score < 7;  
 time to spontaneous respiration <2 minutes; and 
 intubation. 

 
 
Composite McNeil-Sjöström scale 
scores measuring the level and 
severity of obstetric complications 
 

 
McNeil-Sjöström scale for measuring obstetric complications 
(McNeil, 1995; McNeil & Sjöström, 1995): 
 is underpinned by strong biological considerations, including 
the timing of the adverse event and its likely impact on central 
nervous system development; 
 includes a total scale score and disaggregated scales scores for 
the pregnancy period; the labour and delivery period; and the 
neonatal period; and 
 allows selection of a high threshold for inclusion of 
complications: severity level 4 complications or higher 
(“potentially clearly harmful or relevant”) were used in this 
study. 

 
 
Neonatal encephalopathy 

 
Construct developed as part of this study to reflect clinically 
ascertained neonatal encephalopathy. Defined as: 
• liveborn baby (37 weeks or more gestation) 
• with hospital admission within the first 7 days of birth for ICD-

9 768.2-768.9 asphyxia; or 779.0 seizures 
• excluding Down syndrome and open neural tube defects (spina 

bifida; anencephalus; encephalocele) 
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5.7. Measuring obstetric complications 
 

5.7 (i) Description of measures of obstetric complications 

 

The ascertainment and measurement of obstetric complications was critical to the study 

design, given the study’s objective to disentangle possible genetic from environmental 

(specifically obstetric) contributions to outcomes for the high risk children of mothers 

with psychoses. In this arm of the study, the outcomes of interest were intellectual 

disability and rare syndromes. Several approaches were employed to measure obstetric 

complications. These included the use of: specific complications; composite scale 

scores measuring the level and severity of obstetric complications; and the construct of 

neonatal encephalopathy. These measures are described in summary form in Table 5.2 

and in greater detail in the paragraphs that follow. 

 

Individual Complications 

The Maternal and Child Health Research Database records a range of individual 

obstetric complications (see Table 5.2). There are also up to five ICD-coded fields for 

recording pregnancy and labour complications that do not fit into the prescribed 

categories in Table 5.2, including birth traumas such as fractures and other injuries to 

the skeleton or scalp, haemorrhage, facial palsy and medical conditions affecting the 

mother such as asthma, hypertension, epilepsy, diabetes, and cardiac conditions.  

  

McNeil-Sjöström Scale for Obstetric Complications 

Earlier studies examining the association between obstetric complications and 

schizophrenia were interested in the general range of obstetric events. In a refinement of 

that approach, scales were developed and suboptimality scores calculated, based on the 

number of negative obstetric events within specified categories. That approach has since 

been criticised, especially the use of scales whose conceptual framework is not 

informed by biological mechanisms (Zornberg et al., 2000). The McNeil-Sjöström Scale 

for Obstetric Complications (McNeil & Sjöström, 1995) is one of the most recent of the 

scales to be developed. It was devised in the mid-1990s for use in research requiring a 

standardised means of assessing obstetric complications. It was developed in response 

to inconsistencies in the literature on the obstetric risks reportedly associated with later 

onset of schizophrenia. These inconsistencies reflected, among other things, a wide 
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heterogeneity in the selection of individual complications for study, and their 

specification in the formation of composite scores (McNeil et al., 1994).  

 

The McNeil-Sjöström Scale operationalises the scoring of hundreds of obstetric 

complications and their treatment, including the range of potential complications from 

common to rare. The scale is underpinned by both biological and aetiological 

considerations and is designed to take a better account of the amount, timing and 

severity of obstetric complications. The scale uses severity weights “to reflect the 

inferred probability of harm to the offspring, with a special focus on the offspring’s 

nervous system”. In the design of the scale, the basis for determining the severity 

weights was clinical experience (obstetric, paediatric) combined with reported findings 

in the literature. Six levels of severity are included in the scale, ranging from level 1 

(not harmful or relevant) to level 6 (very great harm to or deviation in offspring). The 

severity level used in this study is level 4 (potentially clearly harmful or relevant, for 

example, mild pre-eclampsia, breech delivery).  

 

The McNeil-Sjöström scale also takes into consideration the timing of a complication 

and produces separate summated scores indicating the number of complications of a 

particular severity level for each of three time periods (pregnancy, labour and delivery, 

and the neonatal period) as well as producing an overall score. The scale also examines 

the trimester of pregnancy in which a complication occurs; this has an impact on the 

severity level for pregnancy complications, Potentially scores may be aggregated further 

to produce separate scores for each trimester of pregnancy. As the timing of a 

pregnancy complication is not included on the Maternal and Child Health Research 

Database, it was not possible to use this refinement.  

 

The refinements that the McNeil-Sjöström scale introduces into the measurement of 

obstetric complications arguably make it the most sophisticated of the scales available. 

When it was applied to a study sample alongside two other scales, the Parnas Scale and 

the Lewis Scale, it was found to be more sensitive at discriminating persons with 

schizophrenia from controls on the basis of their obstetric histories (McNeil, 1995). 

Finally, while the scale is not limited to use in studies assessing the risk of developing 

psychotic illness following obstetric complications, the development of the scale has 

been informed by research findings in this area and the main published use of the scale 
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has been in research into obstetric complications and psychotic illness, particularly 

schizophrenia. 

 

A computer algorithm was written as part of another doctoral program to automate the 

scoring of obstetric complications recorded on the Maternal and Child Health Research 

Database, using the six fields on the database for recording prescribed events as well as 

the 16 fields on the database for coding any other obstetric complications for an 

individual birth (Yellachich, 2000). The use of a computer algorithm greatly facilitates 

the scoring of a large number of records and ensures that no bias is introduced into the 

study by a scorer who is not blind to the case-control status of the record in question. To 

assess the reliability of the computer algorithm, a random sample of 40 cases was 

selected and the output of the computer algorithm was compared with manual scores 

produced for the same records by one of the authors of the scale (T McNeil). The 

overall percent agreement was 92% with a kappa of 0.93, indicating excellent 

agreement between the two scoring processes (Yellachich, 2000). 

 

Neonatal encephalopathy 

Despite the advances of the McNeil-Sjöström scale, some researchers have observed 

that the pooling together of obstetric complications still fails to provide sufficient 

additional information compared to the analysis of single complications and, in fact, 

tends to obscure some differences (Bennedsen et al., 2001). More recently, there has 

been a greater focus on neonatal encephalopathies as part of an aetiologically coherent 

approach to the classification of obstetric complications. Thus, Jones et al used the 

construct of perinatal brain damage with a North Finnish general population birth cohort 

(Jones et al., 1998), Cannon et al applied a definition of hypoxia to data available on 

Finnish birth records from the 1950s (Cannon et al., 2002c), and Zorrnberg et al, using 

data from the National Collaborative Perinatal Project, focused on hypoxic-ischemia-

related foetal/neonatal complications. (Zornberg et al., 2000). The way in which these 

constructs were operationalised in the studies that employed them is outlined in Table 

5.3. 

 

Initially, this study sought to replicate the measures of perinatal brain damage (Jones et 

al., 1998), hypoxia (Cannon et al., 2002c) and hypoxic-ischemic-related foetal/neonatal 

complications (Zornberg et al., 2000) as described in the literature but using fields 

available on the Maternal and Child Health Research Database. However, the incidence 
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of neonatal encephalopathy was well above population estimates for each of the three 

constructs; this was attributed both to issues related to the fields available for 

replication, and to the lack of specificity of the constructed variables for a clinical 

definition of neonatal encephalopathy. Consequently, this study adopted an alternative 

approach to operationalising neonatal encephalopathy based on the work of Dr Nadia 

Badawi. In 1998, Badawi et al published their leading research into antepartum and 

intrapartum risk factors for newborn encephalopathy (Badawi et al., 1998). This work 

was based on a cohort of clinically ascertained children in Western Australia who met 

stringent criteria for neonatal encephalopathy. The current study has operationalised 

these criteria for use with a computer algorithm applied to the electronic data fields on 

the Maternal and Child Health Research Database. These criteria are: a liveborn baby 

(37 weeks or more gestation), with a hospital admission within the first 7 days of birth 

for asphyxia (ICD-9 768.2-768.9) or seizures (ICD-9 779.0), and excluding Down 

syndrome and open neural tube defects (spina bifida; anencephalus; encephalocele). 

Using these criteria, 37 of a total of 6303 children were identified as having neonatal 

encephalopathy. This measure has good face validity and both the incidence rate and 

cross-tabulations against biologically appropriate fields indicate good construct validity. 

However, its criterion validity has not been determined as it is yet to be evaluated 

against clinical data. A validation exercise is planned using the Badawi cohort. This was 

not possible using the current extract of midwives data for children born 1980-92 

because the children in the Badawi cohort were born after 1992. 

 

Table 5.3. Operationalisation of neonatal encephalopathy 

Measure Reference Definition 

 
Perinatal brain 
damage 

 
(Jones et al., 
1998) 

 
A liveborn baby recording one or more of: 
• neonatal convulsions;  
• a low Apgar score (0 at 1 minute or under 5 at 15 minutes);  
• a diagnosis of asphyxia (based on arterial blood gas analysis, 

or the need for assisted ventilation);  
• intraventricular haemorrhage;  
• being detained or re-admitted to neonatal unit in children’s 

hospital;  
• brain injury in the neonatal period (based on a clinical 

diagnosis plus abnormal neurological signs at discharge). 
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Hypoxia 

 
(Cannon et al., 
2002c) 

 
A liveborn baby: 
• either coded as blue at birth or neonatally; or 
• recording two or more complications related to birth/neonatal 

asphyxia including: 
o cord knotted or wrapped tightly round neck; 
o placental infarcts;  
o 3rd trimester bleeding;  
o preeclampsia;  
o anemia during pregnancy;  
o anorexia during pregnancy;  
o foetal heart rate/rhythm deviations; 
o breech presentation 

 
 
Hypoxic-ischemia-
related foetal / 
neonatal 
complications 

 
(Zornberg et 
al., 2000) 

 
A liveborn baby (37 weeks or more gestation) meeting at least 
one of the four following criteria:  
1. small for gestational age with evidence of pre-eclampsia; 
meconium staining of the amniotic fluid; or uterine bleeding;  
2. postterm birth with evidence of pre-eclampsia;  
3. hyperexcitability;  
4. suspected hypotonia.  
1 or 2: suggest disordered growth and development 
3 or 4: suggest neonatal neurological abnormalities  
 

 
Neonatal 
encephalopathy 

 
Current study 
based on 
Badawi et al 
criteria 
(Badawi et al., 
1998) 

 
A liveborn baby (37 weeks or more gestation) meeting the 
following criteria: 
• hospital admission within the first 7 days of birth for ICD-9 

768.2-768.9 asphyxia; or 779.0 seizures 
• excluding Down syndrome and open neural tube defects 

(spina bifida; anencephalus; encephalocele) 
 

 

 

5.8. Analysis of the data 
 

Frequency distributions and the calculation of odds ratios and their confidence intervals 

were done in SPSS (SPSS 14.0.0). Survival analysis was also done in SPSS; the Cox 

Regression procedure was used in order to account for different exposure times among 

the children. Multivariate model building and fitting using the logistic regression 

procedure was done in Stata (STATA 9.0) which permitted the adjustment of standard 

errors to take into account correlations within families. 

 

5.9.  Contributions to supplementary study made by candidate 
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• AJ conceived and designed the umbrella study - reproductive pathology in women 

with severe mental illness - in 1995; VM and AJ jointly conceived and designed 

the substudy presented here. 

• VM oversaw all linkages in the umbrella study, put together the full research 

database, cleaned all data, manipulated variables into a workable format, and 

operationalised key constructs except as noted below. This work was started in 

1996 when VM took on the role of project manager for the umbrella study, prior to 

commencement of this PhD; she is still in this role. 

• VM developed and applied the diagnostic algorithm for selecting women on the 

Mental Health Information System for inclusion in the study and identified 

problem cases not covered adequately by the algorithm. AJ assigned a diagnosis to 

these cases on the basis of their computerised clinical case histories. 

• VM did all the analyses. 

• Individual credits: 

 The novel linkage of the Maternal and Child Health Database to the 

psychiatric and intellectual disability registers was done by HN and BR. VM 

and LY manually audited all the novel linkages and verified all matched 

pairs between set lower and upper thresholds. 

 HL validated the intellectual disability cases against case records. 

 Identification of siblings 1980-1992 was done by MC. 

 LY wrote the computer algorithm to score diagnoses and events on the 

Maternal and Child Health Research Database using the McNeil-Sjöström 

Scale for Obstetric Complications. TM advised LY and took part in the 

validation study. 

 MC constructed a new variable for birth order using full pregnancy and birth 

details, including history prior to 1980. 

 VM worked with SZ and CB to finalise the cleaning of data in the individual 

obstetric complications fields on the Maternal and Child Health Research 

Database. 

 VM, MC and GV operationalised neonatal encephalopathy, under the 

supervision of VM. 

 Invaluable assistance in the interpretation of variables on the databases was 

provided by register coordinators. 

 

 



Vera A. Morgan  
Intellectual disability co-occurring with schizophrenia and other psychiatric illness: Epidemiology, risk factors and outcome 

 

 119

VM: Vera A. Morgan, PhD Candidate, UWA School of Psychiatry and Clinical 

Neurosciences 

AJ: Assen Jablensky, Professor, PhD supervisor, UWA School of Psychiatry and 

Clinical Neurosciences 

BR: Bev Robertson, Disability Services Commission 

CB: Carol Bower, co-investigator, Telethon Institute for Child Health Research 

GV: Giulietta Valuri, Research Fellow, UWA School of Psychiatry and Clinical 

Neurosciences 

HL: Helen Leonard, Telethon Institute for Child Health Research 

HN: Hoan Nguyen, Telethon Institute for Child Health Research 

LY: Li-Anne Yellachich, PhD student, UWA School of Psychiatry and Clinical 

Neurosciences 

MC: Maxine Croft, PhD student, Telethon Institute for Child Health Research / current 

staff, UWA School of Psychiatry and Clinical Neurosciences 

SZ: Steve Zubrick, co-investigator, Telethon Institute for Child Health Research 

TM: Tom McNeil, Professor, Lund University, Sweden 

 



 120 

 



Vera A. Morgan  
Intellectual disability co-occurring with schizophrenia and other psychiatric illness: Epidemiology, risk factors and outcome 

 

 121

 

Chapter 6.  
 
RESULTS OF SUPPLEMENTARY STUDY.  
INTELLECTUAL DISABILITY AND RARE SYNDROMES IN THE 
OFFSPRING OF MOTHERS WITH PSYCHOSIS 
 

6.1. Chapter overview 
 

This chapter presents the results of the supplementary study. This study explores the 

role of genetic and environmental (specifically obstetric) risk factors in the aetiology of 

intellectual disability. The results are presented in three sections, one for each outcome 

of interest, namely:  

(i) intellectual disability;  

(ii) rare syndromes; and  

(iii) intellectual disability co-occurring with psychiatric illness. 

 

6.2. Intellectual disability in the children of mothers with severe 
mental illness 

 
The results in this chapter draw on data for a whole-of-population cohort of children 

born in Western Australia 1980-1992 and at high risk of serious mental illness. These 

were children of any mother with contact with mental health services between 1966 and 

1996 (as recorded on the Western Australian psychiatric case register) and an associated 

diagnosis of schizophrenia or an affective psychosis (bipolar disorder or unipolar major 

depression). Comparison children were children of mothers with no record of mental 

health service contact on the psychiatric register who had been born in the same period 

as the case children. Comparison mothers were randomly selected from the midwives 

register in a ratio of 1:1. See Chapter 5 and the paper by Jablensky et al (2005) in 

Appendix 5.3 for full details of the study methodology. In all, the study cohort consisted 

of 6303 children born to 3662 mothers. See Table 6.1.  
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Table 6.1. Mothers and children by maternal psychiatric status (N=3662 mothers; 

6303 children) 
 Mothers Children 

 N N 

Cases   

 Schizophrenia (295.0–295.9) 382 618 

 Bipolar disorder (296.0, 296.2–5) 686 1301 

 Unipolar major depression (296.1, 296.6, 296.8, 296.9) 

 

763 1255 

TOTAL Cases 1831 3174 

TOTAL Comparison 1831 3129 

TOTAL Combined 3662 6303 

 

6.2 (i) Profile of children with intellectual disability 

 

There were 129 cases of intellectual disability among the children in this whole-of-

population cohort, affecting 2.0% of all offspring. Table 6.2 shows the distribution of 

intellectual disability among children by their maternal diagnostic status. Rates of 

intellectual disability were significantly elevated in all three groups of case children 

compared to comparison children. The percentages of affected offspring by maternal 

psychiatric status were: schizophrenia 3.2%, bipolar disorder 3.1% and unipolar 2.9% 

compared to 1.0% for the comparison group. The unadjusted odds ratios and their 95% 

confidence intervals are given in Table 6.7.  

 

A number of affected children had fathers with a history of psychiatric illness, as 

recorded on the psychiatric case register. Paternal psychiatric status was cross-tabulated 

against maternal psychiatric status for affected children – see Table 6.2. Some 5-6% of 

case children with intellectual disability had a father with a psychiatric illness compared 

to just under 2% of comparison children. It is noted here that there was a wider range of 

paternal than maternal diagnostic groups as the study design involved selection of 

children on maternal severe mental illness, namely schizophrenia, bipolar disorder and 

unipolar depression for comparison with children of mothers with no psychiatric 

history. Consequently, study criteria precluded mothers with other mental illnesses. 
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Table 6.2. Distribution of intellectual disability in children by maternal and 

paternal psychiatric status (N=129) 
 Maternal diagnosis 

 Schizophrenia Bipolar Unipolar Non-

psychiatric 

comparison 

Paternal diagnosis N  N  N  N  

 Schizophrenia 1 0 3 1 

 Bipolar Disorder 0 0 0 1 

 Unipolar depression 0 1 0 0 

 Other nonorganic psychosis 1 0 0 1 

 Other psychiatric illness 2 15 9 3 

 No psychiatric illness 16 24 25 26 

Children with intellectual disability (N) 20 40 37 32 

Children with intellectual disability (%) 3.2% 3.1% 2.9% 1.0% 

TOTAL Children (N) 618 1301 1255 3129 

 

 

Table 6.3 describes the characteristics of these 129 children with intellectual disability. 

Over half (55%) of affected offspring in the schizophrenia group. By comparison, two 

thirds of affected offspring in the bipolar and unipolar groups were male (both 65%) 

and 72% of the comparison group. Race was also distributed differentially although 

numbers were low. Parental intellecual disability was determined through linkage to the 

intellectual disability register. A proportion of the children had parents with co-

occurring psychiatric illness and intellectual disability. One quarter of the schizophrenia 

group had at least one parent with intellectual disability, compared to one in 10 

comparison children. For all case children, the parent with intellectual disability was the 

mother. Conversely, for the affected comparison children, the parent with intellectual 

disability was the father. Data were available on the underlying aetiology of the 

disability for 68 of the 129 children with intellectual disability. The majority in each 

group other than the schizophrenia group had a biomedical basis such as a genetic 

condition, or another known biomedical cause such as teratogenic factors or birth 

defects. Only one in five cases in the schizophrenia group could be attributed to a 

known biomedical cause. On the other hand, case children were more likely to have a 

record of labour and delivery complications and pregnancy complications than control 

children; the difference was most marked in the children of mothers with schizophrenia.
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Table 6.3. Characteristics of children with an intellectual disability by maternal 

psychiatric status (N=129) 
 Maternal psychiatric status 

 Schizophrenia

 

 

(N=20) 

Bipolar 

 

 

(N=40) 

Unipolar 

 

 

(N=37) 

Non-

psychiatric 

comparison 

(N=32) 

 N % N % N % N % 

Sociodemographic:         

    Male 11 55.0 26 65.0 24 64.9 23 71.9 

    Indigenous 1 5.0 3 7.5 6 16.2 4 12.5 

Basis of intellectual disability:         

    Biomedical cause* 3 21.4 12 60.0 12 57.1 7 53.8 

    Parental intellectual disability 5 25.0 3 7.5 0 0.0 3 9.4 

Obstetric history:         

    Pregnancy complications 7 35.0 15 37.5 12 32.4 6 18.8 

    Labour/delivery complications 13 65.0 25 62.5 20 54.1 16 50.0 

* Data based on 68/129 children with data on aetiology 

 

 

6.2 (ii) Familial and environmental risk factors for intellectual disability 

 

Case children were three times as likely as comparison children to have intellectual 

disability (Table 6.7). As little is known about the specific contribution of a family 

history of psychosis to the risk for intellectual disability, further analyses were 

undertaken to assess the relative contribution of parental intellectual disability status, 

parental psychiatric status and exposure to obstetric complications in the risk for 

intellectual disability in this cohort of high risk children. The diagnostic status of 

parents as recorded on the registers (affected or not affected) for intellectual disability 

and selected psychiatric disorders was used as a proxy for familial liability. 

 

Modelling the contribution of familial and environmental risks for intellectual disability 

This section describes in some detail  the analytic approach to the contribution of 

familial and environmental risks for intellectual disability. The approach taken was to 

build a logistic regression model over a series of steps in order to determine the most 

parsimonious model that best fitted the data, taking into account theoretical 

considerations. 
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Univariate analysis. 

In the first instance, a number of separate regression models were run to determine 

whether any of the following predictors were associated with the risk of intellectual 

disability in children: 

• pregnancy complications at birth; 

• labour or delivery complications at birth; 

• having a parent with intellectual disability; 

• having a mother with severe mental illness: schizophrenia, bipolar disorder, 

unipolar major depression; 

• having a father with schizophrenia or bipolar disorder; and 

• having a father with any psychiatric illness. 

 

At this stage in the analysis, the McNeil-Sjöström composite scale scores for pregnancy 

complications and labour/delivery complications were used (see Chapter 5). Labour and 

delivery, but not pregnancy, complications were significantly associated with the risk of 

intellectual disability. All familial variables were significant. See Table 6.4. 

 

Multivariate analysis – Model 1 

To explore the relative impact of the familial variables, all four variables were included 

in a single model. Paternal schizophrenia and/or bipolar disorder was no longer 

significant and was dropped from the model. Possible interactions were added to the 

model. Interactions were not significant and did not improve the fit of the model. 

 

In order to assess whether familial effects were mediated by obstetric complications, the 

familial model was rerun with pregnancy complications and labour/delivery 

complications included. Labour/delivery complications, but not pregnancy 

complications, were significant. Accordingly, pregnancy complications were dropped 

from the equation. Interactions between the three familiality variables and 

labour/delivery complications were assessed and none were found. Thus the most 

parsimonious model regressed offspring intellectual disability on parental intellectual 

disability, maternal severe mental illness, paternal psychiatric illness (any) and 

labour/delivery complications. The relative contribution of each predictor in the 

unadjusted model is given in Table 6.4. The model was run again and adjusted for sex 

of offspring, indigenous status and birth order within the family, as well as for 

intragroup correlations within families. Labour/delivery complications were no longer 
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significant although the lower limit of the confidence interval for this variable only just 

straddled unity (0.99).  

 

 

Table 6.4. Predictors of intellectual disability in offspring. Univariate and 

multivariate analyses – Model 1 
 Separate  

univariate models 

Unadjusted 

multivariate model 

Adjusted* 

multivariate model 

 Odds 

ratio 

95% CI Odds 

ratio 

95% CI Odds 

ratio 

95% CI 

Parental intellectual disability 19.1 9.3-39.0 15.0 7.1-31.6 15.2 6.0-38.2 

Maternal severe mental illness        

   Schizophrenia 3.2 1.8-5.7 2.4 1.3-4.3 2.2 1.2-4.3 

   Bipolar disorder 3.1 1.9-4.9 2.6 1.6-4.1 2.6 1.5-4.4 

   Unipolar depression 2.9 1.8-4.7 2.7 1.7-4.4 2.7 1.6-4.5 

Paternal psychiatric illness - any 2.4 1.6-3.5 1.9 1.3-2.9 1.9 1.2-2.9 

Labour/delivery complications 1.5 1.0-2.1 1.4 1.0-2.1 1.4 †1.0-2.0 

Paternal schizophrenia and/or 

bipolar disorder 

3.3 1.4-7.6 - - - - 

Pregnancy complications 1.2 0.8-1.7 - - - - 

* adjusted for sex, race, birth order in family and clustering within sibships 
† 0.99 rounded to 1.0 

 

 

Multivariate analysis – Model 2 

To further investigate the specific labour and delivery complications underlying the risk 

in Model 1, a second model was run. The familial variables in the final step in Model 1 

were retained but the composite labour/delivery complications variable was replaced by 

all individual labour and delivery complications for which there were data on the 

midwives register and that mapped onto the McNeil-Sjöström scale. These 

complications were: 

• neonatal encephalopathy; 

• foetal distress; 

• postpartum haemorrhage; 

• abruption of the placenta; 

• cord complications; 

• abnormal presentation; 
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• cephalopelvic disproportion; 

• precipitate delivery; 

• prolonged labour; and 

• use of a narcotic antagonist. 

Backward stepwise regression was used to determine the best model. The three 

familiality variables remained significant. Neonatal encephalopathy and foetal distress 

were the only significant complications, and there were no significant interactions. 

When the composite McNeil-Sjöström labour/delivery complications score was placed 

back in the model with foetal distress and neonatal encephalopathy, labour/delivery 

complications were not significant, indicating that the scale score made no independent 

contribution to the risk of intellectual disability that had not been captured by the other 

two variables. When the model was adjusted for sex of offspring, indigenous status, 

birth order in the family, and intragroup correlations within families, all predictors 

remained significant. See Table 6.5.  

 

Table 6.5. Predictors of intellectual disability in offspring. Multivariate analyses – 

Model 2 
 Unadjusted  

multivariate model 

Adjusted* 

multivariate model 

 Odds ratio 95% CI Odds ratio 95% CI 

Parental intellectual disability 16.0 7.6-33.7 16.3 6.6-39.9 

Maternal severe mental illness      

   Schizophrenia 2.4 1.3-4.3 2.2 1.1-4.2 

   Bipolar disorder 2.5 1.6-4.1 2.6 1.5-4.3 

   Unipolar depression 2.6 1.6-4.3 2.6 1.6-4.4 

Paternal psychiatric illness - any 2.0 1.3-2.9 1.9 1.3-3.0 

Neonatal encephalopathy 7.7 3.0-19.8 7.7 3.0-20.2 

Foetal distress 1.8 1.1-2.8 1.8 1.1-2.7 

* adjusted for sex, race, birth order in family and clustering within sibships 

 

It has been postulated that the risk of schizophrenia (Malaspina et al., 2001) and autism 

(Reichenberg et al., 2006) increases with increasing paternal age. When the analysis in 

Table 6.5 was repeated including maternal and paternal age, no association was found 

between maternal age or paternal age and  intellectual disability in offspring. 

Consequently, the data do not support a paternal age hypothesis. 

 

Model fit 
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During model building, model fit was assessed using Hosner and Lemeshow statistics 

and the log-likelihood chi-square test. These indicated that the final versions of model 1 

and model 2 were good fits. In addition, diagnostics were run using residuals and five 

influential cases were identified in the scatterplots. Repeating the analysis without these 

cases made no difference to the final model or the relative impact of the model 

predictors. 

 

6.2 (iii) Impact of timing of birth relative to onset of maternal psychiatric 

illness 

Our published findings using the same dataset, but reporting on reproductive pathology 

in women with severe mental illness, showed that mothers with schizophrenia and 

bipolar disorder (but not unipolar depression) whose onset of psychiatric illness 

predated the target birth were significantly more likely to experience serious obstetric 

complications than mothers with the same disorder whose illness onset was after the 

target birth (Jablensky et al., 2005).  

 

In the current study, intellectual disability in offspring was regressed on timing of 

illness onset relative to the birth. Separate analyses were undertaken for each group of 

case mothers. There was not significant association between timing of illness onset and 

offspring intellectual disability for mothers with schizophrenia (odds ratio 1.1, 

confidence interval 0.4-2.9) and mothers with unipolar depression (odds ratio 0.6, 

confidence interval 0.3-1.2). However mothers with bipolar disorder whose illness 

predated the target birth had twice the odds of having a child with intellectual disability 

compared to mothers with bipolar disorder whose illness onset was after the target birth 

(odds ratio 2.0, confidence interval 1.1-3.8). 

 

6.3. Rare syndromes in the children of mothers with severe mental 
illness 

 

By combining data from the intellectual disability register, the birth defects register and 

the psychiatric case register, it was possible to look at the rate and distribution of rare 

syndromes among offspring. It is evident from Table 6.6 that there are unusually high 

rates of rare syndromes, well in excess of population rates. The syndromes were 

differentially distributed among the case children. The odds of having any one of the 
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rare syndromes were calculated. Syndromes included in the composite variable were: 

Rubinstein-Taybi, VATER Association, Opitz/BBB, Prader-Willi, Hurler, Moebius, 

Turner, Klinefelter, Rett syndrome and pervasive developmental disorder with co-

occurring intellectual disability. The risk was elevated for all three groups of case 

children, with the greatest risk in children of mothers with schizophrenia (odds ratio: 

10.2, 95% confidence interval: 2.5-41.0). Wide confidence intervals are the result of the 

small numbers affecting the precision of the estimates obtained. See Table 6.7.  
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Table 6.6. Rare Syndromes in children by maternal psychiatric status. Rate per 

10,000 births (N=6303) 
 Maternal psychiatric status Births 

(Western 

Australia)  

 Schizophrenia Bipolar Unipolar Non-

psychiatric 

comparison 

1980-92 

(excl. study 

children) 

 N rate N rate N rate N rate N rate 

Rubinstein-Taybi  2* 32.4 0 - 0 - 0 - 1 0.03 
VATER Association  1 16.2 0 - 1 8.0 0 - 40 1.28 
Opitz/BBB 0  0 -  2† 15.9 0 - 4 0.13 
Prader-Willi   1 16.2 0 - 0 - 0 - 13 0.42 
Hurler 0 - 2† 15.4 0 - 0 - 3 0.09 
Moebius 0 - 0 - 1 8.0 0 - 2 0.06 
Turner  1 16.2 1 7.7 0 - 1 3.2  30 0.96 
Klinefelter 0  1 7.7  0 - 0 - 12 0.381 
Rett (girls only) 0 -  1 16.0 1 16.3  1 6.8 - 0.962 
Pervasive 

developmental disorder 

 1 16.2  6 46.1  4‡ 31.9  3 9.6 - 8-343 

TOTAL female 288 - 627 615 - 1460 -   
TOTAL children 618 - 1301 1255 - 3129 -   

* twins 
† sibpair  
‡ includes one child from the Opitz/BBB sibpair 
 
Notes to table 
1 Data from the Western Australias Birth Defects Registry 
2 (Leonard et al., 1997) 
3 8/10,000 (1983) -34/10,000 (1992) unpublished data from Institute for Child Health Research. Note that pervasive 

developmental disorder here is not confined to cases with co-occurring intellectual disability 
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Table 6.7. Intellectual disability; pervasive developmental disorder, Down syndrome and rare syndromes in children by maternal psychiatric 

status (N=6303) 
 Maternal psychiatric status Unadjusted Odds Ratios 

 Schizophrenia 

 

 

(N=618) 

Bipolar

(N=1,301)

 Unipolar

(N=1,255)

 Non-

psychiatric 

comparison 

(N=3,129)

 

   Schizophrenia v. 

comparison offspring 

Bipolar v. 

comparison offspring 

Unipolar v. 

comparison offspring 

 N % N % N % N % Odds Ratio 95% CI Odds Ratio 95% CI Odds Ratio 95% CI 

Intellectual disability 20 3.2 40 3.1 37 2.9 32 1.0 3.2 *1.8-5.7 3.1 *1.9-4.9 2.9 *1.8-4.7 

Pervasive 

developmental 

disorder 

1 0.2 6 0.5 4 0.3 3 0.1 1.7 0.2-16.3 4.8 *1.2-19.3 3.3 0.7-14.9 

Down syndrome 1 0.2 4 0.3  2 0.2 2 0.1 2.5 0.2-28.0 4.8 0.9-26.4 2.5 0.4-17.7 

Any rare syndrome** 6 1.0 8 0.6 6 0.5 3 0.1 10.2 *2.5-41.0 6.4 *1.7-24.3 5.0 *1.3-20.0 

* Confidence interval does not straddle 1 

** Includes Rubinstein-Taybi, VATER Association, Opitz/BBB, Prader-Willi, Hurler, Moebius, Turner, Klinefelter, Rett syndrome and pervasive developmental disorder with co-occurring intellectual 

disability. 
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6.4. Conjoint disorder: intellectual disability co-occurring with 
psychiatric illness  

 

6.4 (i) Overview 

This section provides novel data on conjoint disorder in the offspring of mothers with 

severe mental illness. As reported earlier, 129 children in the full cohort had intellectual 

disability. There were also 730 children with a psychiatric illness, including 57 who had 

been diagnosed with a non-organic psychosis (ICD-9 295-298). Thirty eight children 

(0.6% of the total cohort, 29.5% of those with intellectual disability and 5.1% of those 

with any psychiatric illness) had intellectual disability co-occurring with psychiatric 

illness. Case children were more likely than comparison children to have conjoint 

disorder (p<0.000) – see Table 6.8. Three children with conjoint disorder (two with 

mothers with schizophrenia and one comparison child) had a parent who also had 

intellectual disability. 

 

 

Table 6.8. Conjoint disorder in children by maternal psychiatric status (N=6303) 
 Maternal psychiatric status 

 Schizophrenia Bipolar Unipolar Non-

psychiatric 

comparison 

 N % N % N % N % 

 

No intellectual disability or 

     psychiatric illness 

 

494 79.9 1013 77.9 1027 81.8

 

2928 

 

93.6 

Intellectual disability only 12 1.9 26 2.0 27 2.2 26 0.8 

Any psychiatric illness only 104 16.8 248 19.1 191 15.2 169 5.4 

Conjoint disorder: Intellectual 

    disability and psychiatric illness 

8 1.3 14 1.1 10 0.8 6 0.2 

Total 618 100.0 1301 100.0 1255 100.0 3129 100.0 

 

 

6.4 (ii) Predictors of conjoint disorder 

 

In order to assess whether maternal psychiatric status and parental intellectual disability 

status contributed independently to the risk of conjoint disorder, a survival analysis was 
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run. Survival analysis was used as it could take into account the different exposure 

times among the children due to birth years ranging from 1980 to 1992. In the univariate 

analyses, conjoint disorder in children was associated with maternal psychiatric status 

and parental intellectual disability (see Table 6.9). In the multivariate model, both 

predictors remained significant, exerting independent effects, but the coefficient for 

parental intellectual disability dropped. There were no significant interactions. Further 

modelling including covariates and adjustment for confounding was not undertaken 

given the small number of parents with intellectual disability. 

 

 

Table 6.9. Familial predictors of conjoint disorder in offspring. 
 Separate  

univariate models 

Unadjusted 

multivariate model 

 Odds ratio 95% CI Odds ratio 95% CI 

Parental intellectual disability 14.0 4.1-47.6 8.8 2.5-31.2 

Maternal severe mental illness      

   Schizophrenia 6.8 2.4-19.7 5.7 1.9-16.9 

   Bipolar disorder 5.7 2.2-14.8 5.4 2.0-14.0 

   Unipolar depression 4.2 1.5-11.5 4.1 1.5-11.4 

 

 

Three of the children with conjoint disorder had a diagnosis of non-organic psychosis 

(ICD-9 295-298). Intellectual disability co-occurring with psychosis therefore 

accounted for 2.3% of all cases of intellectual disability in this young cohort. Two 

children had mothers with schizophrenia and one child had a mother with unipolar 

depression. Because of the small numbers, no further analyses were undertaken for 

these children. 

 

 

6.4 (iii) Children with conjoint disorder compared to children with 

psychiatric illness only and children with intellectual disability only  

 

Children with conjoint disorder were compared to those with psychiatric illness only. 

The ICD-9 discharge diagnoses for these children and their frequencies are given in 

Table 6.10. Children with conjoint disorder were more likely to be younger at the time 
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of their first contact with mental health services (median age 7 compared to 10); using a 

Cox proportional hazards model to account for different exposure times within the 

cohort, this difference was significant (exp(B)=1.5, 95% CI 1.1-2.1). They were also 

more likely to have had a psychiatric inpatient admission (52.6% compared to 27.5%, 

p<0.001). 

 

 

Table 6.10. ICD-9 discharge diagnoses for psychiatric illness by conjoint disorder 

status* 
 Conjoint 

disorder 

(N=38) 

Psychiatric 

illness only 

(N=712) 

 No. of 

children 

% No. of 

children 

% 

Disturbance of emotions specific to childhood, adolescence 6 15.8 192 27.0 

Acute reaction to stress or adjustment reaction 10 26.3 185 26.0 

Disturbance of conduct 7 18.4 99 13.9 

Neurotic disorder 0 - 73 10.3 

Hyperkinetic syndrome 7 18.4 53 7.4 

Alcohol or drug-related disorder 0 - 44 6.2 

Affective psychoses 0 - 35 4.9 

Special symptoms or syndromes 3 7.9 27 3.8 

Specific delays in development 5 13.2 25 3.5 

Depressive disorder 1 2.6 19 2.7 

Schizophrenia 2 5.3 17 2.4 

Personality disorder 1 2.6 16 2.2 

Paranoid or other nonorganic, nonaffective psychoses 1 2.6 13 1.8 

Organic disorder 2 5.3 3 0.4 

Childhood psychoses including pervasive developmental disorder 7 18.4 2 0.3 

Other 0 - 2 0.3 

* Percentages do not add up to 100 as a child may have had several discharge diagnoses recorded over a period of 

time. 

 

 

Children with conjoint disorder were also compared to children with intellectual 

disability only. Approximately half the children in both groups had their intellectual 

disability attributed to a known biomedical cause, although some differences in the 

specific aetiological basis were observed. In particular, more of the children with 

conjoint disorder had an X-linked disorder (5/23 compared to 2/43; Fisher’s exact test 
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p=0.04) though fewer (2/23 compared to 16/43) had any other genetic attribution to 

their disorder. See Table 6.11. Compared to children with intellectual disability only, 

those with conjoint disorder were also less likely to have Down syndrome (1 compared 

to 8), and more likely to have pervasive developmental disorder (4 compared to 3), but 

differences in this small sample were not significant.  

 

Table 6.11. Aetiological basis of intellectual disability for subsample with Heber 

diagnoses by conjoint diagnosis status 
 Conjoint 

disorder 

(N=23) 

Intellectual 

disability only 

(N=43) 

 No. of 

children 

% No. of 

children 

% 

Genetic: X-linked 5 21.7 2 4.7 

Genetic- chromosomal 1 4.3 9 20.9 

Genetic - autosomal 1 4.3 7 16.3 

Teratogenic 1 4.3 2 4.7 

Central nervous system defect 1 4.3 1 2.3 

Neo- or post-natal cause 2 8.7 2 4.7 

Multifactorial 5 21.7 6 14.0 

Associated condition 6 26.1 6 14.0 

 

 

6.4 (iv) Genetic and environmental risk factors for psychiatric illness in 

offspring 

 

Although this thesis had the capacity to also examine genetic and environmental risk 

factors for psychiatric illness in children, including parental intellectual disability and 

mental health status, this topic is the focus of a separate publication in preparation and 

will not be reported on here. 

 

6.5. Key issues for discussion  
 

The results of the core study are discussed in full in Chapter 8 of this thesis. In 

particular, Section 8.3 expands on the following key findings: 
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• There was a three-fold increase in the rate of intellectual disability in children of 

mothers with schizophrenia, bipolar disorder and unipolar major depression 

compared to children of mothers with no psychiatric history.  

 

• Parental history of intellectual disability, maternal severe mental illness, paternal 

history of psychiatric illness and labour and delivery complications (neonatal 

encephalopathy; foetal distress) were independent risk factors for intellectual 

disability in offspring. 

 

• The timing of onset of maternal psychiatric illness relative to the target birth was 

significantly associated with intellectual disability in offspring only for maternal 

bipolar illness when the illness predated the target birth, implicating a possible 

role for the use of mood stabilisers during pregnancy in the finding. 

 
• Children of mothers with schizophrenia, bipolar disorder and unipolar major 

depression were affected by rare syndromes at rates well above population rates. 

There is no apparent explanation for this finding.   

 

• Children of mothers with severe mental illness were three to four times as likely 

to have conjoint disorder as comparison children. Both parental intellectual 

disability and maternal severe mental illness were strong predictors of conjoint 

disorder in offspring. 

 

• Children with conjoint disorder had a different aetiological profile compared to 

children with intellectual disability only and were more likely to have an X-

linked disorder (significant) and pervasive developmental disorder. They were 

less likely to have Down syndrome. They also had a more serious clinical profile 

compared to children with psychiatric illness only. Three children (2.3%) in this 

young cohort of individuals with intellectual disability had had a diagnosis of 

non-organic psychosis. 
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Chapter 7.  
 
SUMMARY OF ANCILLARY STUDY.  
ADVERSE NEUROPSYCHIATRIC OUTCOMES FOLLOWING IN 
UTERO EXPOSURE TO INFLUENZA  
 

7.1. Chapter overview 
 

This brief chapter summarises the results of a study of the risk of schizophrenia and 

other neuropsychiatric sequelae including intellectual disability following in utero 

exposure to influenza. This work was completed and published by the candidate prior to 

the commencement of this doctoral program. The published paper (Morgan et al., 1997) 

is provided in full in Appendix 5.4. The study is included here as it provides some data 

on the potential impact of environmental risks factors and their timing that will be 

considered in the discussion chapter. 

 

7.2. Study of in utero exposure to influenza and adverse 
neuropsychiatric outcomes  

 

7.2 (i) Background and aims 
 

In 1988, Mednick and colleagues reported an increased risk of adult schizophrenia in 

Helsinki associated with second trimester in utero exposure to the 1957 A2 influenza 

epidemic (Mednick et al., 1988). Replication of this finding has been equivocal. 

Nonetheless, there continues to be some support for a role of influenza in the risk for 

schizophrenia and, in recent years, a number of reports have implicated a role for other 

infectious diseases including Coxsackie B, rubella, and toxoplasmosis (Brown, 2006). 

 

The aim of our ancillary study was to investigate possible associations between 

influenza epidemics in Western Australia in the 1950s and the incidence of 

schizophrenia, affective psychoses and intellectual disability. As the underlying 

mechanism is thought to be a disruption affecting the developing central nervous 

system, the study tested the specific hypothesis that in utero exposure to influenza in the 

second gestational trimester would be associated with an increased risk of schizophrenia 



 138 

and affective psychoses, while exposure in the first gestational trimester would be 

associated with an increased risk of intellectual disability. 

 

7.2 (ii) Method 
 

The study adopted an ecological design in the absence of serological or other direct 

evidence of maternal infection. Six epidemics were identified in Western Australia in 

the period 1950-1961. The identification of the influenza epidemics was based on a 

number of historical sources. For epidemics other than the 1957 pandemic, sources 

included Western Australian influenza mortality statistics collected and published by the 

Commonwealth Bureau of Census and Statistics (Figure 7.1) and the annual reports of 

the Commissioner of Public Health in Western Australia. For the 1957 pandemic only, a 

system of weekly influenza notifications initiated by Dr. D. Snow, Director of 

Epidemiology in the Western Australian Department of Public Health as “... the only 

practicable measure of the extent, severity, course, and trend of an epidemic" 

(Commissioner of Public Health for the year 1957, 1957) allowed accurate 

identification of the influenza exposure period. See Figure 7.2. The 1957 data were also 

used to develop an algorithm to calculate the lag interval between exposure and 

mortality. This enabled the determination of influenza exposure periods for those 

epidemics for which there were influenza mortality statistics alone.  In these cases, a 

four week lag was assumed between the outbreak of an epidemic and a corresponding 

rise in influenza deaths. This is supported independently in the literature with reports 

that peak mortality tends to lag morbidity by about four weeks (Schild, 1977). 

Additional historical data were available to confirm the prevalence of infection in the 

1957 pandemic year. A controlled study of the effectiveness of influenza vaccination 

among Western Australian metropolitan hospital employees found evidence of infection 

in 25.2% of the 1292 unvaccinated subjects (Snow, 1957). This high rate of infection in 

an epidemic year is confirmed in other research. Based on prospectively collected 

serological data for 1595 pregnant women in London, Griffiths et al found that 22% of 

pregnant women had contracted influenza in 1976, an epidemic year (Nicholson, 1996), 

compared to less than 2% in 1977 and 1978 (Griffiths et al., 1980). 
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Figure 7.1: Number of influenza deaths per month, Western Australia 1950-1960 

Source: (Western Australian Office of the Commonwealth Bureau of Census and Statistics, 1950-1960) 

 

Figure 7.2: Number of influenza notifications per week, Western Australia, from 

week ending June 15 1957 to week ending October 12 1957* 
* 

Source: (Commissioner of Public Health for the year 1957, 1957)
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Figure 7.3. Influenza epidemics in Western Australia 1950-1960 and the 

identification of index and comparison cohorts 

All persons born 1950-1960 in Western Australia and on the psychiatric case register 

with the target diagnoses or on the intellectual disability register were eligible for 

inclusion as affected cases. All births other than the births of individuals with the target 

psychiatric diagnoses or intellectual disability were eligible for inclusion as unaffected 

cases. Exposed cases were those in utero at the time of the six major influenza 

epidemics in Western Australia in the 1950s. Unexposed cases came from the epidemic-

free months. Figure 7.3 indicates the epidemic months and illustrates the selection of 

exposed and unexposed cases. Analysis was confined to 1,186 cases of schizophrenia 

(ICD-9 295) and 1344 cases of affective psychoses (ICD-9 296) on the psychiatric case 

register; and 804 cases of intellectual disability on the intellectual disability register. In 

addition, 1316 cases of neurotic depression (ICD-9 301.4) were used as a psychiatric 

comparison. These were compared to 82,963 exposed and 32,462 unexposed births 

between 1950 and 1960 in the total population of Western Australia. The data were 

examined for effects associated with six influenza epidemics in the period 1950-1960.  
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7.2 (iii) Results 
 

Using relative risk ratios for individual epidemics, as well as Poisson regression and a 

proportional hazards model to examine systematic effects for the whole period (see 

Table 7.1) , the study found that prenatal exposure to influenza epidemics was not 

associated with schizophrenia, affective psychoses or neurotic depression, other than a 

significant elevation in schizophrenia for women only following second trimester 

exposure to an epidemic in 1951. An effect was found for intellectual disability in males 

exposed in the first and second trimester. 

 
 
Table 7.1: Risk ratios for the incidence of schizophrenia and intellectual disability 

in relation to three main covariates, estimated from Poisson regression (averaged 

over 10 years of observation) 
 Risk ratio 90% CI 

Covariate   

 Schizophrenia   

      Gender (males vs. females) 1.93 1.70 - 2.20 

      Exposure 1.04 0.92 - 1.17 

      Year of birth (1950-1960) 0.97 0.95 - 0.99 

   

 Intellectual disability   

      Gender (males vs. females) 1.33 1.22 - 1.46 

      Exposure 1.11 1.01 - 1.22 

      Year of birth (1950-1960) 1.04 1.03 - 1.06 

 
 

7.3. Key issues for discussion  
 

The results of the core study are discussed in full in Chapter 8 of this thesis. In 

particular, Section 8.4 expands on the following key findings: 

 

• Trends in the data support a possible link between exposure to infectious agents 

and adverse neuropsychiatric outcomes; and 

• The results are suggestive of the importance of timing of the insult on the nature 

of the neuropsychiatric outcome. 
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Chapter 8.  
 
DISCUSSION 
 

8.1. Chapter overview 
 

This chapter discusses the results presented in Chapters 4, 6 and 7 and interprets them in 

the light of the extant literature. The core study is examined in Section 8.2. Evidence 

from the supplementary study that supports or refutes the core findings for conjoint 

disorder, or that adds to them, is also included here. Section 8.3 focuses solely on 

findings in the supplementary study on the relationship between maternal psychiatric 

status and intellectual disability in offspring. Section 8.4 introduces additional material 

from a third study of in utero exposure to infection and neuropsychiatric damage. 

Finally Section 8.5 endeavours to bring together the diverse findings from this thesis 

and in the literature into a comprehensive and coherent model of the relationship 

between intellectual disability and schizophrenia specifically. 

 

 

8.2. Core study of the epidemiology and aetiology of conjoint 
disorder: intellectual disability co-occurring with psychiatric illness 

 

8.2 (i) Intellectual disability and psychiatric illness 

 
This work represents one of the most comprehensive whole-of-population studies of the 

epidemiology of conjoint disorder. Record linkage across health jurisdictions in 

Western Australia indicated that almost one third of persons with intellectual 

disability had co-occurring psychiatric morbidity, and nearly two percent of 

persons with a psychiatric illness had co-occurring intellectual disability. Had the 

study relied on single register data, the figures would have been much lower, seriously 

underestimating the size of the problem of conjoint disorder in the population. As a 

cumulative lifetime estimate, our figure may still be an underestimate due to diagnostic 

overshadowing, as well as the omission from the psychiatric case register of cases seen 

by general practitioners. Nonetheless, total psychiatric morbidity in this intellectually 
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disabled population approaches the range of general population estimates of the lifetime 

prevalence of mental disorders. The National Comorbidity Survey Replication, for 

example, estimated a lifetime prevalence of 46.4% (Kessler et al., 2005), while the 

figure from the Dutch NEMESIS study is 41.2% (Bijl et al., 1998). There are few 

published epidemiological studies of conjoint disorder for comparison in Australia or 

elsewhere. A study in Glasgow recently reported a point prevalence of 40.9% for mental 

illness in an intellectually disabled population and estimated a likely range of 30-50% 

(Cooper et al., 2007). The only population data on psychiatric illness in intellectually 

disabled adults in Australia are six month prevalence estimates, with figures of 1.3% for 

psychotic disorders, 8% for depressive disorders and 14% for anxiety disorder (White et 

al., 2005). However, the use of lay interviewers employing an instrument not validated 

for use with intellectually disabled samples (CIDI) may have affected these Australian 

estimates.  

 

Data from the supplementary study lend further support to the population 

prevalence of conjoint disorder, and demonstrate once more the advantages of record 

linkage in making this estimate. The children in this second study were born 1980-1992 

and were 12-24 years of age at the time of the most recent data update. By this time, the 

cumulative lifetime prevalence of psychiatric illness among those with intellectual 

disability was 29.5%. This is in line with Australian data for children and adolescents: 

Einfeld et al found that 41% of intellectually disabled children aged 4-18 met criteria for 

major psychopathology, with the figure dropping to 31% at a fourth-wave interview 

eleven years later, at ages 15-29 (Einfeld et al., 2006). 

 

8.2 (ii) Intellectual disability and psychotic illness 

 
We found that, at 5.1% for the older cohort and 3.7% for the younger cohort, the 

prevalence of schizophrenia among persons with an intellectual disability was at 

least three times higher than population lifetime estimates (most recently 1.3% 

(Perälä et al., 2007)). It was also higher than the estimate of 3% for schizophrenia 

among intellectually disabled populations commonly quoted in the recent literature. The 

prevalence of schizophrenia among persons with intellectual disability was higher 

than that of bipolar disorder (which was 1.2% for the older cohort and 1.0% for the 

younger cohort) and unipolar depression (0.9% for both birth cohorts) in the same 

population. The percentage of persons with intellectual disability who had bipolar 
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disorder was within general population estimates of 1.3-1.6% for “core” bipolarity 

(Judd & Akiskal, 2003) but lower than the National Comorbidity Survey Replication 

estimate of 3.9% (Kessler et al., 2005) which also covered Bipolar I and II. The 

percentage with unipolar depression was well below general population estimates (for 

example, 16.6% in the National Comorbidity Survey Replication (Kessler et al., 2005) 

and 12.8% in the European Study of the Epidemiology of Mental Disorders (Alonso et 

al., 2004a)). The estimate for a lifetime history of at least one episode of non-organic 

psychotic disorder among intellectually disabled persons was one in ten (11.1% of the 

older birth cohort and 10.4% of the younger birth cohort). This is markedly higher than 

estimates for the general population. For example, by comparison, recent 

epidemiological data from Finland put the lifetime prevalence of DSM-IV psychotic 

disorders at 2.4% (Perälä et al., 2007). A recent point prevalence estimate for 

intellectually disabled populations of 4.4% (Cooper et al., 2007) lends credence to our 

high figure. Of note, the total figure for psychosis is largely attributable to persons 

diagnosed with schizophrenia.  

 

8.2 (iii) Specific associations in conjoint disorder 

 
Compared to persons with intellectual disability alone, those with conjoint disorder 

were significantly more likely to have a diagnosis of pervasive developmental 

disorder, and far less likely to have Down syndrome. Similar non-significant trends 

were found in the supplementary study, providing independent confirmation of these 

two findings from a non-overlapping sample. The finding with respect to Down 

syndrome was unexpected. While the link between Down syndrome and Alzheimer’s 

disease is well established, there is some evidence that both bipolar disorder and 

schizophrenia may be rare in persons with Down syndrome (Collacott et al., 1992; 

Myers & Pueschel, 1994; Sovner et al., 1985) and recent data suggest that the effect of 

“unknown protective factors” associated with Down syndrome may extend to mental 

illness in general (Mantry et al., 2008). It has been argued that this finding may be an 

artefact due to the difficulty in diagnosing psychosis in affected populations (Collacott 

et al., 1992). It may also be compounded by nosological issues. For example, Rollin 

found that 23.3% of institutionalised cases of Down syndrome had a “primitive” 

catatonic psychosis of a cataleptic type, based on signs of deterioration, catatonia and 

emotional dissociation (Rollin, 1946), and not on the presence of hallucinations and 
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delusions most commonly relied on in more recent clinical practice. Thus, it may be that 

the diagnosis is missed where there is a greater reliance on the more florid symptoms of 

psychosis rather than on negative symptoms and cognitive deficits. However, given that 

few studies have investigated the relationship between psychosis and Down syndrome 

directly, the question remains open as to whether the observed difference in prevalence 

is real or due to diagnostic under-ascertainment.  

 

8.2 (iv) Illness severity and service use by persons with conjoint disorder 

 
In keeping with much of the literature, persons with conjoint disorder had a more 

severe psychiatric illness than those with a psychiatric diagnosis alone (Bouras et al., 

2004; Chaplin et al., 2006; Saeed et al., 2003) including an earlier age at first contact 

with mental health services, more inpatient admissions, and more inpatient days. These 

differences were particularly pronounced in persons with intellectual disability co-

occurring with schizophrenia. Data from the supplementary study support these findings 

of a more severe illness profile in persons with conjoint disorder. The children with 

conjoint disorder were significantly more likely to make first contact with mental health 

services earlier, and to have at least one inpatient admission, compared to children with 

psychiatric disorders only. Although Doody et al's case-control study found that the 

conjoint disorder group had fewer admissions than the schizophrenia-only group, with 

no difference in age at onset, they had longer admission periods which may have 

confounded the rate of admissions (Doody et al., 1998). Furthermore Lohrer et al found 

that a significantly longer length of stay for conjoint compared to psychiatric cases was 

not accounted for by diagnostic profile (Lohrer et al., 2002). Support that the thesis 

findings reflect severity of illness and are not an artefact of long periods of institutional 

care due to co-occurring intellectual disability includes a higher median number of 

admissions in addition to a higher median number of inpatient days in the conjoint 

disorder group.  
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8.3. Supplementary study of the risk of intellectual disability in 
children of mothers with severe mental illness  

 

8.3 (i) Intellectual disability in children of mothers with severe mental 

illness 

 
The supplementary study of the risk of intellectual disability in children of mothers with 

serious mental illness complements the core study by providing novel data on 

familial and environmental risk factors for intellectual disability. The current 

sample adds a new set of explanatory variables to high risk studies due to its capacity: 

• to follow-up high risk children and ascertain their psychiatric (especially 

psychotic) status over time; 

• to ascertain intellectual disability in high risk children; 

• to determine the impact of obstetric and other environmental risk factors;  and 

• to identify familial liability for intellectual disability and for psychosis. 

 

Notably, in the current analysis, we found that children of mothers with 

schizophrenia, bipolar disorder and unipolar major depression were up to three 

times as likely to have intellectual disability as comparison children of mothers with 

no psychiatric history. Multivariate analysis indicates that parental history of 

intellectual disability, maternal severe mental illness (whether it be schizophrenia, 

bipolar disorder or unipolar major depression), paternal history of psychiatric illness, 

and labour and delivery complications, specifically neonatal encephalopathy and foetal 

distress, are all independent risk factors for intellectual disability in offspring. The 

independence of genetic and environmental risks in these data is supported by findings 

from autism research that suggest that prenatal environmental risk factors and parental 

psychopathology act independently on the risk for autism (Larsson et al., 2005) . 

 

The risk of intellectual disability was not related to the timing of the onset of 

maternal psychiatric illness relative to the target birth for the children of mothers 

with schizophrenia and unipolar major depression. On the other hand, for children 

of mothers with bipolar disorder, the risk of intellectual disability was significantly 

increased only if onset of maternal illness predated the target birth. This implicates the 

possible role of post-onset environmental risk factors in the finding. It is an important 
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finding which raises the question of the possible effects of medication taken during 

pregnancy. For example, certain anticonvulsants prescribed as mood stabilisers in 

bipolar disorder are known to be associated with an increased risk of congenital 

anomalies in the foetus  (Clayton-Smith & Donnai, 1995; Diav-Citrin et al., 2001; 

Perucca & Tomson, 2006) and, somewhat more controversially, developmental delay 

(reviewed in Perucca & Tomson, 2006). In the absence of specific evidence, this finding 

is indicative only, and further investigation is required. 

 

8.3 (ii) Conjoint disorder in children of mothers with severe mental illness 

 

Children of mothers with severe mental illness were also three to four times as 

likely to have conjoint disorder as comparison children. Both parental intellectual 

disability and maternal severe mental illness were strong predictors of conjoint disorder 

in offspring.  

 

Children with conjoint disorder had a different aetiological profile compared to 

children with intellectual disability only, and were more likely to have an X-linked 

disorder (significant) and pervasive developmental disorder, and less likely to have 

Down syndrome. They also had a more serious clinical profile compared to children 

with psychiatric illness only. Although the cohort under investigation was too young 

and too small to permit analysis of conjoint disorder with schizophrenia, it is noted that 

three children ( 2.3%) in this young cohort of individuals with intellectual disability had 

had a diagnosis of non-organic  psychosis, and two of the three had mothers with 

schizophrenia. 

 

8.3 (iii) Rare syndromes in children of mothers with severe mental illness 

 
Children of mothers with schizophrenia, bipolar disorder and unipolar major 

depression were also affected by rare syndromes at rates well above population 

rates. There is no apparent explanation for this finding. It is noted, however, that a 

number of the rare disorders involve cardiac anomalies. In Rubinstein-Taybi 

syndrome, patent ductus arteriosus and ventricular septal defect are the most common 

cardiac defects (Oike et al., 1999). Ventricular septal defect is also characteristic of the 

velocardiofacial syndrome, a disorder involving microdeletion on chromosome 22q11, 
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which is strongly associated with increased schizophrenia risk, with up to 24% of 

affected persons at risk of developing schizophrenia (Murphy et al., 1999). This is of 

some interest as we have reported elsewhere an increased risk of cardiovascular defects 

in the children of mothers with schizophrenia (Jablensky et al., 2005), including a three-

fold increase in ventricular septal defect, a 10-fold increase in patent ductus arteriosus, 

and a two-fold increase in atrial septal defects (secundum type).  

 

8.4. Ancillary study of neuropsychiatric outcomes following in utero 
exposure to influenza  

 

Work undertaken prior to this thesis on the risk of schizophrenia following in utero 

exposure to influenza (Morgan et al., 1997) complements the core study by providing 

further data on the relationship between obstetric complications on the one hand 

and intellectual disability and schizophrenia on the other. The ancillary study 

hypothesised that in utero exposure to influenza in the first trimester would result in 

gross damage to the central nervous system and therefore be associated with an 

increased risk of intellectual disability, while exposure in the second trimester would 

result in more subtle damage to the central nervous system and therefore be associated 

with an increased risk of schizophrenia and affective psychoses. This study found that 

maternal influenza had no major effect on the incidence of schizophrenia, affective 

psychoses or neurotic depression, other than a significant elevation in the risk for 

schizophrenia for women following second trimester exposure to an epidemic in 1951. 

A possible effect was found for intellectual disability in males exposed in the first and 

second trimester. Thus evidence from the study is weak. A central limitation of the 

study was its ecological design, relying as it did on ecologically determined data on 

epidemic exposure using date of birth relative to the timing of epidemics, rather than 

individual-based evidence (serological or reported) of maternal influenza exposure. 

Better designed studies with access to serological data have since been published and 

provide stronger evidence of adverse outcomes following exposure to infectious agents 

– see especially data from the Prenatal Determinants of Schizophrenia study (Brown, 

2006). Nonetheless, trends in our own data support a possible link and, more important, 

are suggestive of the importance of timing of the insult on the nature of the 

neuropsychiatric outcome.  
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8.5. The nature of the relationship between intellectual disability and 
schizophrenia 

 

Evidence of an association between intellectual disability and schizophrenia 

What is the nature of the relationship between intellectual disability and 

schizophrenia? Intellectual disability is defined on the basis of cognitive deficits in 

combination with limitations in adaptive behaviours, with onset usually at birth or in 

early childhood. Schizophrenia, on the other hand, is at present diagnosed on the basis 

of psychopathological symptoms such as delusions, hallucinations and disorganised 

thinking and behaviour (American Psychiatric Association, 1994), with onset more 

commonly occurring in late adolescence, early adulthood. Despite these differences, 

there are a number of important points of similarity between intellectual disability 

and schizophrenia  (see Chapter 1): 

• Both have a lifetime prevalence of about 1%. 

• Psychiatric phenotypes have been identified in a number of intellectual disability 

syndromes. 

• Cognitive deficits are increasingly considered to be a core feature of 

schizophrenia. 

• The aetiology of both idiopathic intellectual disability and schizophrenia is 

presumed to involve many genes of small effect with a likely environmental 

contribution. Obstetric complications are a major environmental risk candidate. 

• An excess of neurological soft signs and minor physical anomalies, and atypical 

neurodevelopment point to a neurodevelopmental basis for both.  

 

In particular, cumulating evidence from clinical and epidemiological studies has 

provided compelling support for the link between cognition and schizophrenia, 

supporting Kraepelin’s early observations of cognitive impairment as an essential 

feature of dementia praecox,  Compromised intellectual ability in adolescence has been 

shown to be an independent risk factor for schizophrenia in prospective, population-

based studies (Reichenberg et al., 2005; Zammit et al., 2004). Cognitive deficit 

involving several domains, notably verbal memory and learning, spatial working 

memory, attention, speed of information processing, as well as performance IQ and 

motor skills, has been identified as a widely shared characteristic of schizophrenia in a 

comprehensive quantitative review of the evidence (Heinrichs & Zakzanis, 1998). In a 

significant proportion of cases, such deficits are present prior to the onset of psychotic 
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symptoms (van Winkel et al., 2006) and tend to remain stable over the course of illness, 

independent of clinical state (Caspi et al., 2003). A similar, though attenuated, profile of 

deficit has been found in clinically unaffected first-degree relatives of schizophrenia 

patients and in unaffected co-twins from twin pairs discordant for schizophrenia 

(Cannon et al., 2000). Cognitive deficits in schizophrenia tend to be accompanied by a 

range of other early abnormalities affecting neuromotor function and language (Cannon 

et al., 2002a), suggesting a neurodevelopmental origin, long predating psychosis 

This thesis has found that the prevalence of intellectual disability among persons with 

schizophrenia, at 5.2% for the 1950-64 birth cohort and 4.5% for the 1965-79 birth 

cohort, is considerably higher than the Western Australian population estimate for 

intellectual disability of about 1.4%. It is close to Kraepelin’s original estimate 

(Kraepelin, 1919) that the basis of some 3.5% of cases of dementia praecox is 

intellectual disability resulting in an early onset form of psychosis which he called 

“pfropfschizophrenie” (engrafted schizophrenia). The high frequency of co-occurring 

intellectual disability and schizophrenia in this study, not found in bipolar disorder 

or unipolar major depression, indicates that the association between the two is not 

a chance association. It poses a question as to the underlying basis of the 

relationship, a question, as Towbin (1989) puts it, “as to whether the double cerebral 

disability in cases of dual diagnosis represents two separate entities with different 

causes or whether the manifestations of dual diagnosis may at times be symptomatic of 

a common causal mechanism” (p. 910). Doody et al extend the range of possible 

mechanisms including: a chance association; a common aetiology; a severe form of 

schizophrenia; or a de novo “hybrid” condition (Doody et al., 1998).  

 

What is the nature of the association between intellectual disability and schizophrenia? 

Doody’s comprehensive clinical and cognitive investigation of a sample of individuals 

with mild intellectual disability and schizophrenia found good evidence supporting a 

common causal pathway in intellectual disability co-occurring with schizophrenia 

(Doody et al., 1998). Other evidence gathered in the course of the current thesis 

also supports a model of a common pathogenetic pathway in conjoint disorder. 

Some of the evidence, such as the presence of multiply-affected families, suggests a 

genetic pathway. For example, the supplementary study in this thesis reports a strong 

and independent effect for familial psychosis in the risk of intellectual disability and of 

conjoint disorder in offspring.  Additional support comes from a re-analysis of the 

Penrose sample of families with mental illness and intellectual disability in which there 
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was a significant excess of relatives with a diagnosis of schizophrenia among probands 

with intellectual impairment (Greenwood et al., 2004). Furthermore, a specific genetic 

condition, the 22q11 deletion syndrome, is associated with higher risks for both 

schizophrenia and learning disability (Bassett & Chow, 1999). Finally, recent research 

led by the candidate’s doctoral superviser (AJ) has identified a distinct genetic basis for 

a subtype of schizophrenia characterized by pervasive cognitive deficit, comprising up 

to 50% of families with one or more affected members (Hallmayer et al., 2005). 

Notwithstanding the genetic evidence, a role for obstetric insults is still indicated, 

with data from the supplementary study pointing to independent genetic and obstetric 

risks for conjoint disorder, and finding a significant effect for foetal distress and 

neonatal encephalopathy. The role of obstetric complications is supported by a growing 

literature implicating them in the risk for schizophrenia  (Cannon et al., 2002b) and in 

the risk for intellectual disability (Leonard & Wen, 2002) – and a still very small 

literature supporting the relationship between obstetric complications and conjoint 

disorder  (Towbin, 1989), (O'Dwyer, 1997). Data from the supplementary study suggest 

that familial and obstetric risks act independently, with no interaction. 

 

 

Is conjoint disorder neurodevelopmental? 

Chapter 1 describes the neurodevelopmental hypothesis of schizophrenia and its 

potential extension to conjoint disorder under a common pathway model. The 

underlying assumption is that genetic, epigenetic and/or environmental risk factors 

increase vulnerability for conjoint disorder by exerting their influence either 

independently or together at a critical period in neurodevelopment. While the 

specific action of these risks, and any interaction between them, remains to be 

elucidated by further research, there is accumulating evidence that, most likely, they act 

by disrupting of the cycle of foetal brain development between neurogenesis and 

neuronal pruning by apoptosis. While genes and environmental risks such as obstetric 

complications have long been put forward as candidate mechanisms for such disruption, 

more recently, there are indications that epigenetic mechanisms, which may themselves 

be the product of genetic or environmental triggers, are a further, important source of 

disruption. These epigenetic mechanisms produce heritable changes in the DNA that 

alter gene expression without modifying the DNA coding sequence, explaining why a 

single genotype can produce multiple phenotypes. One epigenetic mechanism is DNA 

methylation which is involved in gene activation and suppression. Animal research 
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provides good evidence that chemical changes in the prenatal environment can alter 

DNA methylation in the developing foetus. These chemical changes in the uterine 

environment may be genetically-determined or the result of environmental triggers. 

Such triggers may include, among others:  

• maternal diet in pregnancy (McClellan et al., 2006);  

• immunological response to infection (Brown, 2006); and  

• stress-induced elevation of the circulating corticosteriod levels (Goodyer et al., 

2001).  

 

Further evidence that conjoint disorder is neurodevelopmental includes: the excess of 

minor physical anomalies, neurological soft signs, neuromotor and neurolinguistic 

deficits, and obstetric complications found in schizophrenia, in intellectual disability 

and in conjoint disorder.  

 

What evidence is there of a specific timing for the neurodevelopmental disruption? 

The commonly held view has been that neurodevelopmental disruption in the first 

trimester will result in gross damage to the central nervous system and therefore be 

associated with outcomes such as intellectual disability, while exposure in the second 

trimester will result in more subtle damage to the central nervous system and therefore 

be associated with an increased risk of schizophrenia (Mednick et al., 1988). This has 

been restated most recently by Meyer et al (Meyer et al., 2007) who propose that early 

insults will have more severe neurodevelopmental consequences, affecting cell 

proliferation and differentiation as well as later cell migration, target selection and 

maturation while the effect of late insults will be limited to cell migration, target 

selection and synaptogenesis. The ancillary influenza study in this thesis provides 

limited support for the critical window hypothesis of differential neuropsychiatric 

outcomes (intellectual disability, schizophrenia) depending on timing of the 

neurodevelopmental disruption. Recent work with animal models also supports a 

differentiation in outcomes depending on type and timing of induced insults (Fatemi et 

al., 2008; Meyer et al., 2007). 

 

In conjoint disorder, one might predict on the basis of intellectual disability alone that 

the timing of the  neurodevelopmental disruption is in early pregnancy. The trigger 

could be a genetically programmed neurodevelopmental disturbance, or a direct or 

indirect consequence of in utero exposure to hypoxic-ischaemic events, or to maternal 
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immunological or stress-induced responses or similar. However, the supplementary 

study indicates that, while familial factors exert their influence at some still-unknown 

time point, it is the late pregnancy period (labour and delivery) that is critical for 

obstetric risks. There are several possible explanations for this inconsistency with the 

timing-of-disruption theory. It could be that the theory, as stated, is an 

oversimplification that does not adequately explain all cases such as conjoint disorder. 

Alternatively, it may be that, in the supplementary study, foetal distress and neonatal 

encephalopathy have been incorrectly attributed to events in the labour and delivery 

period, instead of being recognised as consequences of earlier events in the pregnancy 

period that could not be identified in the data. Finally, it is possible that genetic and 

environmental risk factors exert their influence at different time points. For 

example, genetic risks may act in early pregnancy while environmental risks may 

act late in the pregnancy period. This position is consistent with the finding in the 

supplementary study of independent effects for familial and obstetric risks, but is 

yet to be tested systematically. 

 

The recent literature on cognitive reserve, in which cognitive performance is preserved 

or relatively spared  in the face of underlying brain pathology (Valenzuela & Sachdev, 

2006) is compatible with these views. There are two main models of cognitive reserve, a 

passive model based on individual differences in brain structure (the number and 

density of neurons and synapses) and an active model based on individual differences in 

brain function (efficiency of neural processing and ability to activate alternative 

networks if required) (Barnett et al., 2006).  Cognitive reserve appears to be protective 

against schizophrenia onset and associated with better outcome in schizophrenia 

(Barnett et al., 2006). Since cognitive reserve is low in intellectual disability, it may 

increase the risk of schizophrenia in vulnerable persons, and result in a more severe 

illness in affected persons. Both these associations were observed in the supplementary 

study, 

 

Summary 

In sum, there is enough evidence to indicate that intellectual disability co-occurring with 

schizophrenia is not a chance event. The balance of evidence favours a common 

pathway for intellectual impairment and schizophrenia in a significant proportion 

of cases.  At the very least, it appears that a common causal event (or combination of 

events) has produced two outcomes, schizophrenia and intellectual disability. There is 
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some evidence that the basis of the causal event may be a genetic liability or an obstetric 

insult, and that the timing of the event is such as to impact on the neurodevelopment of 

the growing foetus. Despite evidence from the core study of a more severe clinical 

profile in persons with conjoint disorder compared to persons with schizophrenia only, 

there is insufficient data at this point to say whether the two outcomes can be 

combined together as a single phenotype/genotype under the rubric of a severe 

schizophrenia or a de novo “hybrid” condition. Given the heterogeneous nature of 

both schizophrenia and idiopathic intellectual disability, the more informative approach 

may be a pragmatic one that parses conjoint disorder into its cognitive and 

psychopathological components, and studies these as separate outcomes of a common 

pathway until there is sufficient evidence to do otherwise.  Further investigation of 

multiply-affected families along the lines of the supplementary study is indicated, with 

larger samples and greater precision to minimise the risk of a Type II error of not 

detecting an effect where one exists. In particular, research involving persons across the 

full range of the IQ spectrum is needed. The unwarranted exclusion of people with mild 

or moderate intellectual disability from the majority of studies on cognition in 

schizophrenia is an obstacle to testing the hypothesis of a possible dose-response 

relationship between the two disease components of conjoint disorder, namely, 

intellectual disability and schizophrenia (MacCabe & Murray, 2004). 

 

 

8.6. Limitations 
 

In the core study, the linkage of two registers resulted in an enriched source of 

data for analysis.  Nonetheless, there are several limitations related to the use of these 

administrative data. First, many administrative registers do not included important 

“lifestyle” variables. This is a serious limitation for this thesis, especially the 

Supplementary study, as maternal behaviour in the antenatal period (nutrition, smoking, 

substance abuse, psychotropic medication use) may confound the relationship between 

genetic and obstetric risk factors and adverse neurodevelopmental outcomes. This issue 

is addressed in greater detail in Chapter 9. 

 

Second, a general “intrinsic” limitation is the study’s reliance on clinical and diagnostic 

information collected in different periods, at different sites and by different health 



 156 

professionals. Inevitably, there will be some variation in the quality of this information. 

However this limitation is largely offset by the whole-of-population approach in the 

three studies and the consequent large sample size.  

 

 

Third, it is likely that conjoint disorder is still underestimated in these data. This is due 

partly to difficulties in clinical assessment where intellectual disability may preclude the 

making of a psychiatric diagnosis by masking psychiatric symptoms, especially less 

florid symptoms such as those associated with depression. It is also partly a 

consequence of the exclusion from the register of general practice and private 

psychiatric contacts. Nonetheless, the inclusion of outpatient data makes the Western 

Australian psychiatric register one of the most comprehensive worldwide, and the 

psychoses, where lifetime contact with in- and outpatient services is high, will be 

particularly well-represented. For example, the Australian National Survey of Low 

Prevalence (Psychotic) Disorders found that the one-month prevalence estimate for any 

psychotic illness rose only marginally from a weighted mean of 4.7 per 1000 for 

contacts with in- and outpatient services to 5.2 per 1000 when contacts with general 

medical or private psychiatric practices were also included. This impact would be 

markedly diminished for estimates of lifetime prevalence. Accordingly, this study has 

primarily focused on the psychoses.  

 

Finally, while the psychiatric register uses ICD criteria to record level of intellectual 

disability, no clear classification guidelines are in place for the recording of psychiatric 

comorbidity on the intellectual disability register. Consequently cases recorded as 

conjoint disorder on the intellectual disability register were used only in the estimation 

of overall psychiatric comorbidity but could not be allocated to specific diagnostic 

categories. At most, these limitations may have led to an underestimate of the 

prevalence of conjoint disorder, without affecting the general pattern of findings and 

conclusions. The relative stability of many of the study findings across the birth cohorts 

suggests that they are not artefacts of changing diagnostic trends and paradigms. 
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The supplementary study provides unique data on familial and environmental 

risks for intellectual disability including conjoint disorder. This study has several 

advantages over the core study: 

• It includes two generations of families, enabling the inclusion of familial data on 

parental intellectual disability and psychiatric status. 

• It utilises prospectively collected data on the midwives database to document 

exposure to obstetric complications. 

• Its longitudinal design enables the researcher to follow up children from birth 

onwards and incorporate a range of outcome data including the children’s own 

mental health status. 

• The recency of the data collections used (from 1980 onwards for the children) 

lend confidence to the aetiological data contained in them and the accuracy of 

their cytogenetic underpinning. 

 

The pooling together of obstetric complications within scales – even the biologically 

meaningful McNeil-Sjöström scales – has been criticised for obscuring differences in 

studies of the association between obstetric complications and schizophrenia 

(Bennedsen et al., 2001). The approach to model building in this study has been a more 

sophisticated one. Scales were used to identify positive predictors among broad groups 

of complications, then the individual complications were substituted to determine their 

specific contribution to the outcome. The advantage of this method was that the scale 

variables could be added to the final model, alongside the individual predictors, to see if 

they contained unspecified complications that contributed independently to the risk of 

intellectual disability in offspring.  

 

One drawback of the supplementary study is its small sample size and the relative youth 

of the study cohort which is still entering the main period of risk for developing 

psychosis. These two factors precluded fine level analysis. However the enlargement of 

this cohort that is currently in progress (now including almost half a million children 

born in Western Australia between 1980-2001) offers a remarkable opportunity in the 

future to test different aetiological models of interest to both intellectual disability and 

psychiatric illness, especially psychosis.  

 

Chapter 9 addresses specific advantages and limitations in the use of register data in 

psychiatric epidemiology. 
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8.7. Conclusions 
 
The aims of this thesis were : 
 

(i) To estimate the prevalence of psychiatric illness among persons with 

intellectual disability and, conversely, the prevalence of intellectual 

disability among persons with a psychiatric illness;  

(ii) To describe the disability and service utilisation profile of persons with 

conjoint disorder; 

(iii) To examine, in particular, intellectual disability co-occurring with 

schizophrenia; and 

(iv) To explore the role of genetic and environmental (specifically obstetric) risk 

factors in the aetiology of (i) intellectual disability and (ii) intellectual 

disability co-occurring with psychiatric illness. 

 

The facility to collect and integrate records held by two separate State administrative 

health jurisdictions, and to analyse them within the one database has had a marked 

impact on the capacity for the core study in this thesis to estimate the prevalence of 

conjoint disorder among intellectually disabled and psychiatric populations, and to 

understand more about its clinical manifestations and aetiological underpinnings. 

Overall, 31.7% of persons with an intellectual disability will have a psychiatric illness; 

1.8% of persons with a psychiatric illness have intellectual disability. The rate of 

schizophrenia, but not bipolar disorder or unipolar major depression, is greatly 

increased among cases of conjoint disorder, with up to 5% of individuals with 

intellectual disability affected by co-occurring schizophrenia. Persons with conjoint 

disorder will have a more severe clinical profile than those with a single disability. 

Pervasive developmental disorder is over-represented in conjoint disorder while Down 

syndrome is under-represented. 

 

The supplementary study confirms the findings in the core body of work with respect to 

the extent of conjoint disorder, its severity, and its relationship with pervasive 

development disorder and Down syndrome. Moreover, the supplementary study and the 

ancillary influenza study indicate a role for neurodevelopmental insults including 

obstetric complications in the adverse neuropsychiatric outcomes, with timing of the 

insult a potentially critical element in defining the specific outcome. The supplementary 
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study also adds new information on familiality in intellectual disability It found that, in 

addition to parental intellectual disability status and exposure to labour and delivery 

complications at birth, parental psychiatric status was an independent predictor of 

intellectual disability in offspring as well as a predictor of conjoint disorder. 

 

8.8. Future directions 
 

Both intellectual disability and severe psychiatric illness result in serious and lifelong 

impairments. Where the two co-occur, the impact of burden of disease on affected 

persons, their carers, their family and friends, and the services that provide for them is 

particularly high. This thesis highlights the extent to which conjoint disorder is 

underestimated as a result of the administrative divide that has existed historically 

between services for intellectually disabled persons and those for persons with a 

psychiatric illness. This is now increasingly acknowledged as having a profound effect 

on the capacity to care for persons with conjoint disorder (Catinari et al., 2005). Critical 

improvements are needed  to the structure of intellectual disability and mental health 

services to ensure conjoint disorder is correctly identified and appropriately treated. In 

Western Australia, for example, there is no longer a dedicated clinic for people with 

intellectual disability. Services that are available for this group sit in a  separate 

administrative jurisdiction from mental health services, a division that is not uncommon 

worldwide and which creates serious structural impediments to inter-agency approaches 

to integrated, person-oriented clinical practice. Moreover, there is no specific service 

provision for people with conjoint disorder who get mainstream psychiatric services 

only if referred. Moreover, clinical education programs are inadequate in terms of the 

training they offer treating clinicians. Consequently, conjoint diagnosis may, at best, be 

treated ineffectively or, at worst, missed altogether, with important implications for best 

practice (Chaplin et al., 2006; Dosen, 2007; Edwards et al., 2007) 

 

In the end, meeting the service and treatment needs of persons with conjoint disorder is 

predicated on: (i) correctly identifying the co-occurring illness/disability; (ii) developing 

tools to adequately assess functioning, behavioural symptoms and psychopathology; and 

(iii) implementing evidence-based best practice in therapeutic and service-based 

interventions. Of concern, correct identification of conjoint disorder is poor, 

measurement tools are still in nascence (Holland & Koot, 1998) and little research 
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informs the treatment evidence-base with a dearth of large studies and controlled trials 

of treatments (Deb & Weston, 2000) and  no randomised trials comparing antipsychotic 

medication with placebo in conjoint disorder populations with concurrent schizophrenia 

(Hemmings, 2006). All this has impeded the development of interventions specifically 

for persons with conjoint disorder and affected the ability of mental health professionals 

in both service arms to formulate a better basis for the routine management of these 

difficult cases. In particular, the finding that conjoint disorder cases with co-occurring 

schizophrenia had an earlier onset and a more severe course than cases of schizophrenia 

alone has implications for early intervention programs. The way forward, from a 

research perspective, is for much more research aimed at identifying the predictors of 

conjoint disorder, its course and appropriate interventions. From a clinical perspective, 

the way forward is for services to actively and systematically assess for co-occurring 

illness in order to better inform prognosis and provide targeted treatment options. In the 

absence of an integrated approach to these challenging cases, persons with conjoint 

disorder remain in an administrative gap, severely disabled, yet out of reach of best 

evidence-based practice. 
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Chapter 9.  
 
POSTSCRIPT. 
REFLECTIONS ON PSYCHIATRIC EPIDEMIOLOGY 
 

9.1. Chapter overview 
 

Psychiatric epidemiology makes a unique and important contribution to advancing our 

understanding of aetiology, course and outcome in psychiatric illness. Record linkage is 

a particular epidemiological tool, and one that has been utilised in the course of this 

thesis. However, relatively little has been written on the practice of psychiatric 

epidemiology in general, and record linkage specifically, to guide psychiatric 

epidemiologists on the course of their work. This chapter reflects on issues for 

psychiatric epidemiology and addresses a number of challenges including: 

• advantages and limitations in the use of record-linked data; 

• privacy issues in the use of these data; and 

• conceptual issues affecting psychiatric epidemiology. 

The overall aim of the chapter is to further understanding of the epidemiological basis 

of the program of research underpinning this thesis and to raise issues that are rarely 

discussed in the scientific literature in the context of psychiatric epidemiology. 

9.2. Evaluation of the record-linkage methodology 
 

The studies described in this thesis rely on data held on a number of registers that have 

been cross-linked. The question arises as to the quality of the data on the registers and 

their limitations. Separate validation studies carried out for various of the registers used 

in this thesis give some indication of the overall quality of their data. However, the 

integrity of the results relies on much more than the appraisal of individual data items. 

Mortensen (Mortensen, 1995) provides an excellent framework for evaluating the use of 

case registers and record linkage in epidemiological research by identifying four 

objectives of epidemiological research against which a study’s methodology can be 

measured and applying them to record linkage studies. These objectives are: 

(i) maximisation of the precision of the disease estimate; 

(ii) minimisation of selection bias; 
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(iii) minimisation of information bias; and 

(iv) the control of confounders.  

The ways in which a study may meet or fail to meet each of these objectives are 

discussed below. The criteria are then applied to the two studies that form the basis of 

this thesis. Finally, where relevant, there is some discussion of strategies used in the 

current studies to overcome limitations that may have been identified. 

 

To simplify the discussion, the Study of The Epidemiology of Conjoint Disorder will be 

referred to as the Conjoint Disorder Study and the Study of Intellectual Disability and 

Rare Syndromes in The Offspring of Mothers with Psychosis will be referred to as the 

Offspring Study. 

 

9.2 (i) Maximisation of the precision of the disease estimate 

 

What is precision? 

Precision refers to the reliability of a parameter estimate and is reflected in the width of 

its confidence interval. The narrower the confidence interval, the greater the precision, 

the less likely that the study will be prone to Type II errors, that is, that it will not be 

able to detect an effect where a real effect exists. The two main factors that influence 

precision are the frequency of the outcome and the sample size. While the researcher 

can do little to change the frequency of the outcome in a population, sample size is one 

of the most important tools available for improving the precision of a study. One of the 

particular advantages of register-based studies is that they are a cost-effective means of 

collecting data on large samples, especially for the study of rare outcomes. 

 

Precision in the Conjoint Disorder Study 

The Conjoint Disorder Study utilises State-wide population-based registers to identify 

conjoint disorder. With a total baseline population of 245,749 through the cross-linking 

of registers, power is only a problem in the case of very rare combinations. 

 

Precision in the Offspring Study 

The Offspring Study also uses State-wide population-based registers to select all 

children born between 1980 and 1992 to mothers with schizophrenia and affective 

psychoses, ensuring that all children who were genetically at high-risk for psychosis and 
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born in Western Australia in the stipulated time period were available for study. The 

identification of health-related and other outcomes such as intellectual disability has 

also been through State-wide registers ensuring as complete a coverage as possible of 

morbidity outcomes held on the administrative databases, limited only by the size of 

population in Western Australia and the prevalence of the outcome. 

 

Further comments 

Power analyses were undertaken in the planning stages of the Conjoint Disorder Study 

and the Offspring Study, based on a minimum power of 80% to detect an effect at an 

alpha level of 0.05. Both studies were deemed to have sufficient power at the selected 

levels for the main analyses planned; in retrospect, this has been vindicated by 

significant findings emerging from the analyses undertaken. In these circumstances, 

there is little practical merit in undertaking a post-hoc power analysis and, in view of 

criticisms of the practice of retrospective analysis (Lenth, 2001), little theoretical merit 

in such an exercise. However, one drawback of the Offspring study is its relatively 

small sample size (based on a ratio of 1:1 of unexposed to exposed cases) and the 

relative youth of the study cohort which is still entering the main period of risk for 

developing psychosis. The enlargement of this cohort that is currently in progress (now 

including almost half a million children born in Western Australia between 1980-2001) 

will offer better opportunities in the future to test different aetiological models of 

interest to both intellectual disability and psychiatric illness, especially psychosis. 

 

9.2 (ii) Minimisation of selection bias 

 

What is selection bias? 

A register-based study may be biased if the register only covers a select group of 

affected persons who are not an accurate reflection of the total affected population. 

Different forms of selection bias (with examples given in brackets) include:  

• geographic bias (a sample may only include persons living in the metropolitan 

area);  

• treatment bias (a sample drawn solely from an in-patient hospital register may 

lead to the inclusion of more severe cases only);  

• social bias (a sample may cover public facilities only and exclude private 

facilities); and  
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• chronicity/selective survival bias (selective survival and/or being chronically ill 

may introduce a bias into the sample). 

 

Selection bias in the Conjoint Disorder Study 

The psychiatric case register, described fully in Chapter 3, covers a wide range of public 

and private treatment facilities, including inpatient and outpatient services. The main 

services not covered are those in outpatient units at private hospitals, and those in 

private psychiatric and general practices. Given the serious nature of psychotic illness, it 

is most likely that persons with these disorders would have been in contact with either 

inpatient or outpatient services at some stage, and thus would have been identified for 

inclusion in the study. This is supported by data from the Australian National Survey of 

Low Prevalence (Psychotic) Disorders (Jablensky et al., 2000). This study found that, 

over a one-month period, the inclusion of persons with psychosis who are out of contact 

with services and living in marginalised circumstances increases the prevalence estimate 

for any psychotic illness by 0.4 per 1000 estimated resident population, while the 

inclusion of those in contact with general medical or private psychiatric practices only 

increases it by a further 1 per 1000 over and above a weighted mean figure of 4.7 per 

thousand for those in contact with in- and outpatient services only (unpublished data, 

see (Jablensky et al., 2000) for an overview); this impact would be markedly diminished 

for estimates of lifetime prevalence. However, the non-coverage of general medical 

practices in particular means that the baseline for estimating psychiatric morbidity is 

likely to underestimate total morbidity within the population with respect to high 

prevalent disorders that may often be seen by general practitioners only. Accordingly, to 

reduce the possibility of unreliable estimates, the Conjoint Disorder Study focused on 

serious mental illness, and examined high prevalence psychiatric disorders only in terms 

of other psychiatric comorbidities. 

 

The intellectual disability register has been estimated to cover some 75% of the total 

number of cases in Western Australia, with missed cases most likely to be mildly 

affected persons in younger age groups. See Chapter 3. While ascertainment increases 

with the age, a social bias may be introduced if ascertainment in the younger age groups 

is differential, with children from wealthier backgrounds having less financial incentive 

to register with Disability Services Commission, at least while they are still young. The 

Conjoint Disorder Study was not limited to young children but relied on cases recorded 

on the register since 1953. Given the number of cases and the spread of ages, it is likely 
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that selection biases, while not eliminated, were reduced. Many of the analyses in the 

study that compared data for two birth cohorts, namely births 1950-1964 and 1965-

1979, confirm the stability of findings across time and period. 

 

Selection bias in the Offspring Study 

The Maternal and Child Health Research Database is comprehensive, covering all births 

in Western Australia since 1980, including home births. Moreover, there has been little 

selection bias in the identification of the high-risk children using the psychiatric case 

register to determine mothers with either schizophrenia or an affective disorder. The 

register is described above: given the serious nature of psychotic illness, it is most likely 

that women with these disorders would have been in contact with either inpatient or 

outpatient services at some stage, and thus would have been identified for inclusion in 

the study.  

 

It has been argued that the use of mothers alone and not fathers with schizophrenia to 

identify high risk children may introduce some biases into the high risk sample (Lewine 

et al., 1984). This argument is based on the reported differences in the expression of 

schizophrenia between men and women. Lewine and colleagues assert that, as a result, 

one can only argue that the form of psychosis described in these high risk children is 

one transmitted through the mother which may vary substantially from forms 

transmitted through the father (Lewine et al., 1984). This may also apply to genetic 

liability for intellectual disability, including type of disability. However, in the 

Offspring Study, we have been able to identify, from birth registration records, the 

fathers of 5864 (93%) of the 6303 children in our study, and to include data on their 

psychiatric case status. 

 

The focus on children in this study means a social bias may have been introduced if 

children from wealthier backgrounds had less financial incentive to register with 

Disability Services Commission while they were still young (see above). The inclusion 

of data from the Education Department in this study ensures good coverage of children 

and youth who may be getting school-based services only. There may also be selection 

biases in some of the other registers used to identify offspring outcomes, even though 

all have State-wide coverage. The mortality register is comprehensive in its coverage, 

including deaths from all causes within the State. Coverage of moderate and severe 

cases on the cerebral palsy register is reportedly complete, although there may be under-
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reporting of mild cases. Data from the late 1980s indicate that there may be some under-

ascertainment of cases on the birth defects register, however this does not appear to be a 

serious concern and the addition of new sources of data to the register in recent years 

ensures that the coverage of the register is maximised. 

 

Coverage by the psychiatric case register of serious and pervasive disorders in the 

offspring is likely to be high. As described in the previous section, coverage of less 

serious disorders may be problematic: while the inclusion of outpatient services 

increases the probability of recording milder cases, the register will not include those 

children who have only been seen in general practices or private clinical services.  

 

An additional bias may arise on the psychiatric case register if children with a parent 

with psychosis are more likely to be referred to mental health-related services because 

they are more visible as a result of their parent’s mental illness. In addition, if these 

children are admitted as an inpatient for a physical illness, that they may be more likely 

to attract V codes relating to family and related circumstances. This is a variation on 

Berkson’s bias where increased attention to physical morbidity during hospitalisation 

for psychiatric illness results in an elevated incidence of physical illness in the inpatient 

population (Mors et al., 1999) 

 

Further comments 

The discussion above suggests that the use of register data for the study of high 

prevalence disorders more commonly seen in general practice than in inpatient and 

outpatient services may be problematic in terms of selection bias. This does not hold for 

the study of serious mental illness. A broader issue with respect to sampling bias is 

whether it affects cases and comparisons in a similar way. If there is a differential 

impact on cases compared to the comparison group, such a bias is systemic and, if the 

effect is large enough, it may have important implications for the results of the study. 

While many potential biases outlined above apply equally to case and comparison 

groups, with most related to the possibility of missing mild cases in register-based case 

finding, these possibilities need to be considered when interpreting the results of any 

study. 
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9.2 (iii) Minimisation of information bias 

 

What is information bias? 

Several sources of information bias include: 

• recall bias; 

• loss to follow-up due to death; 

• loss to follow-up due to movement out of the geographic ambit of the 

population-based register; 

• loss of information prior to first entry on register due to in-migration 

• failed linkages across registers; and  

• periods of discontinuity of the collection of data on the register. 

 

Information bias in the Conjoint Disorder and Offspring Studies 

The use of prospectively collected data on administrative registers avoids reliance on a 

person’s recall of events and the introduction of recall bias. However, it is possible for 

information to be biased as a result of loss to follow-up. Loss to follow-up due to death 

is not a problem since the mortality register is routinely linked to other Western 

Australian registers for research purposes; both studies described here collected 

mortality data. However, a more serious loss to follow-up may arise as a result of 

movement out of the State and, hence, beyond the geographic ambit of the registers. 

This is especially problematic if loss through out-migration affects some groups within 

a population more than others. In Western Australia, loss to follow-up through out-

migration is minimised due to a number of natural and economic advantages that this 

State enjoys. Western Australia is physically isolated from other population centres by 

natural boundaries: the Nullarbor Plain and desert to the east and north, and ocean to the 

west and south. It is also highly urbanised and in 2001, prior to linkage , 73% (1.4 

million) of its population of 1.9 million was living within the greater metropolitan area 

of the capital, Perth. In addition, a relatively thriving economy has given Western 

Australia one of the highest rates of Australian interstate in-migration in the past 

decade, and one of the lowest levels of out-migration. It has been estimated that, in 

1994, permanent out-migration was 1.7% per year compared to an aggregate of 2.1% 

for the other States and Territories combined (Holman et al., 1999), and that out-

migration per se has averaged at 3.5% over the period 1990-1998 (Brameld et al., 2003). 

Moreover, of relevance to the Offspring Study, Stanley and colleagues, using Australian 
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Bureau of Statistics data on internal migration, have calculated that some 2% of children 

aged 0-4 will leave Western Australia and go interstate, with a figure of less than 1% for 

children in the 5-9 and 10-14 age groups (Stanley et al., 1997). None of the available 

evidence suggests that out-migration introduces a systematic bias into the data. In-

migration has been estimated to be 2.6% over the period 1990-1998 (Brameld et al., 

2003). In-migration does not affect the children in the Offspring Study who were all 

born in Western Australia. However, their mothers were not restricted to those born in 

Western Australia. It is therefore possible that the Offspring Study failed to identify 

women who were on the psychiatric case register and had given birth overseas, or who 

had given birth in Western Australia but used psychiatric services overseas. 

Nonetheless, given the large span of years covered by both the psychiatric case register 

(since 1966) and the Maternal and Child Health Research Database (since 1980), it is 

unlikely that many women were missed. Moreover, it has been possible to recalculate 

parity for all women using birth registration data to include registered births outside of 

the 1980-1992 window and/or outside of Western Australia. In-migration can also 

impact on data on the psychiatric case register, especially data on age at onset if onset 

was first recorded on a register within another jurisdiction. In the Conjoint Disorder 

study, it is assumed that persons are less likely to travel as far as Western Australia once 

diagnosed with a psychotic disorder. However, the most effective way of dealing with 

this issue is to use Western Australian born samples only. This was the approach in the 

Offspring Study.  

 

The registers used in the two studies have not been affected by periods of discontinuity. 

However, several of the populations on the registers are prone to ‘failure to link’ errors 

when the registers are combined. Records for women may be missed because of 

surname changes at the time of marriage or the breakdown of a relationship, and for 

those who do not have Anglo-Saxon surnames, through misspelling of the name. The 

use of aliases, common by persons in contact with mental health services creates 

another source of linkage failure. Linkage failure is minimised in these cases through 

the recording of maiden names on the Maternal and Child Health Research Database, 

the keeping of files of aliases on the psychiatric case register, and the use of sound 

compression algorithms at the time of linking to pick up variant spellings of names. 
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9.2 (iv) Control of confounders 

 

Overview 

A well-designed prospective or retrospective study collects data on variables that 

previous research or theory suggest may potentially confound or modify the relationship 

between the exposure and outcome of interest. In register-based studies, the researcher 

is restricted to variables available on the register. Since many of these variables are 

collected for administrative rather than research purposes, important confounders and 

modifiers may be missing. While the use of several registers in a record linkage study 

increases the chance that variables that would not otherwise be available on one 

database are included through linkage to another, the variables available may not be 

comprehensive. Where important fields are missing, the statistical impact of the missing 

variables may be modelled using data from other sources. Alternatively, it is possible to 

nest a smaller case-control study into the design of the larger study. At the very least, 

discussion of the potential impact on study findings of confounding and effect modifiers 

that are missing from the analysis is warranted. 

 

Confounders that may be poorly described on registers and are of importance to the 

current studies include socio-demographic variables and, for the Offspring Study in 

particular, lifestyle variables such as maternal smoking, substance abuse and exposure 

to psychotropic medication in pregnancy. 

 

Socio-demographic variables 

Socio-demographic data are available on several electronic registers; this includes data 

on sex and race. Access to multiple sources for these two variables not only enables 

cross-validation of data, but also facilitates the assignment of values where data are 

missing on one register but not on another. Data on occupation and education, but not 

income, are also available on a number of the registers but the quality of these data is 

variable and data are not available for all persons. Consequently, particular use has been 

made of the Socio-Economic Indexes for Areas (SEIFA), measures constructed by the 

Australian Bureau of Statistics using principal components analysis of census data for 

over 40 questions of social and economic interest (Australian Bureau of Statistics, 

1998). 
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The basic unit of analysis of a SEIFA is a spatial unit known as the census collector’s 

district, a small geographic area consisting of 250 dwellings on average. A SEIFA score 

is calculated for each collector’s district, or for larger aggregations of collector’s 

districts such as postcode areas, statistical subdivisions, and the like. An individual is 

assigned a SEIFA score on the basis of their geographic residence (collector’s district). 

The validity of SEIFA-assigned socio-economic status has been criticised as it 

introduces an ecological fallacy whereby a spatial measure is used to assign an attribute 

to an individual residing within that area (Hyndman et al., 1995; Martin, 1994). 

However, misclassification may be a relatively minor issue depending on the size of the 

spatial unit that a study relies on to assign a SEIFA score and is least problematic when 

a collector’s district is used. This is because the small collector’s district is more likely 

to be homogeneous in composition, reducing the chance of misclassification (Australian 

Bureau of Statistics, 1998; Hyndman et al., 1995; Martin, 1994). As collector’s districts 

are aggregated into larger and larger units, the use of these larger spatial units for 

assigning socio-economic status to an individual may be problematic and may obscure 

differences between groups and bias results towards the null (Hyndman et al., 1995). 

Particular caution is required when using SEIFAs with rural districts which are large, 

sparsely populated, and heterogeneous in composition (Martin, 1994). 

 

At the time of the linkages undertaken for the Offspring Study, it was possible to get 

data for 61.5% of individuals on the study database by collector’s district. For the rest, 

the spatial unit used to assign SEIFA was postcode. Although not ideal, postcode 

remains a useful basis for the assignment of socio-demographic status. Moreover, 

supplementing collector’s district-derived SEIFAs with postcode-derived SEIFAs 

reduced the level of missing data to 1.6%. The SEIFA used was the Index of Relative 

Socio-Economic Disadvantage. 

 

‘Lifestyle’ variables 

“Lifestyle” variables are either not available on the registers or, if available, are 

recorded intermittently and are generally of poor quality. This is one of the most serious 

limitations in the use of register data for this thesis. For the Offspring Study in 

particular, data on maternal smoking, substance abuse and exposure to psychotropic 

medication in pregnancy, all critical to disentangling the separate contributions of 

genetic and environmental factors to the outcomes reported for high-risk children, were 

not available. The same holds true for other maternal lifestyle factors including nutrition 
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in pregnancy and quality of antenatal care. It is sometimes possible to get estimates for 

these missing variables using data from other sources. This approach was used to model 

smoking in pregnancy be women with psychosis compared to comparison mothers in 

another arm of the study (Jablensky et al., 2005). 

9.2 (v) Conclusion 

 
In summary, the current studies meets three of Mortensen’s four criteria for 

epidemiologically sound register-based research: maximisation of the precision of the 

disease estimate; minimisation of selection bias, and minimisation of information bias. 

With respect to the fourth criterion, the control of confounders, reasonable data are 

available on the registers with regards to socio-demographic status, but much less is 

available on important lifestyle factors.  

 

9.3. Ethics and Data Confidentiality 
 

The use of register data in Western Australia for research purposes occurs without the 

specific permission of the individuals whose records are stored on the registers. Seeking 

consent of individuals on a register for permission to access their data for the purpose of 

research is neither feasible nor desirable in a record-linkage study. On the one hand, 

many individuals on the long-standing registers maintained in Western Australia, if still 

alive, would no longer be residing at their register address, making contact unlikely. 

Even if the most current addresses could be determined, a concerted effort to contact 

these individuals would be financially prohibitive, especially if systematic follow-up 

techniques to minimise non-response are utilised (Dillman, 1978), thereby negating the 

main advantage of using register data – the efficient and cost-effective collection of data 

for a large, population-based sample. Furthermore, the scientific integrity of the 

research would be seriously jeopardised. The level of missing responses as a result of 

such a request for consent is likely to be so high as to compromise the quality of the 

data collected and any findings arising. Finally, making contact with individuals for the 

purpose of consent alone is likely to create distress for those who may have experienced 

adverse health events at some stage, an unnecessary stress given that the study protocol 

itself requires no contact.  
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However future access to administrative data may be threatened (and has been severely 

impeded in some jurisdictions) by complex issues related to consent and privacy. 

Underlying these issues is a tension between the individual right to privacy with respect 

to their health records and the collective right for researchers to access those records for 

the common good. Thus it behoves scientists to educate the public of the benefits of 

record-linkage research and to convince it that the security measures in place are 

adequate to protect the individual. 

 

Convincing the public of the benefits of using register data for research is likely to be 

more straightforward than persuading it that there are adequate safeguards to protect the 

individual’s right to privacy. Record linkage has provided the researcher with excellent 

longitudinal data to enable the investigation of exposures that precede an outcome by 

many years, and with sufficient power to enable the assessment of rare outcomes. Key 

findings made possible by the use of record linked data in Western Australia include, 

among others:  

• the link between low dietary folate in pregnancy and neural tube defects (Stanley 

et al., 1997);  

• the association between industrial exposure to asbestos and lung disease 

(Sibthorpe et al., 1995);  

• the documentation of poor infant outcomes for indigenous populations 

(Sibthorpe et al., 1995; Stanley et al., 1997); 

• increased levels of physical morbidity and mortality in persons with a 

psychiatric illness compared to the unaffected general population demonstrated 

through linkage between hospital admissions data and the psychiatric case 

register (Lawrence et al., 2001); and 

• the role of behavioural disorganisation and environmental risk factors in the 

elevated risk of obstetric complications when mothers with psychosis give birth, 

further increasing the risk of psychosis in offspring already at genetic high risk 

(Jablensky et al., 2005). 

 

Despite the benefits to the community of register-based research, there is an increasing 

tendency in individualistic societies for the privacy of the individual to become 

paramount, jeopardising the community right to good and timely health information 

based on administrative databases. Richard Peto, co-director of Clinical Trial Service 

Unit & Epidemiological Studies Unit at Oxford University, has argued publicly against 
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this trend: “Every UK citizen has the right to medical care, but those rights also involve 

responsibilities. Better treatments that save more lives come from research into previous 

patients’ experience.” reported in (Kmietowicz, 2001). Sibthorpe and colleagues suggest 

that, given potential public opposition to register and record-linkage research, the 

researcher has a critical role to play in alleviating public mistrust (Sibthorpe et al., 

1995). In particular, they argue that the researcher needs to help the public differentiate 

between administrative linkage to uncover wrongdoing (for example, linking banking 

and taxation records) from health research linkage to advance medical knowledge about 

the aetiology of diseases, to determine effective prevention strategies and to target the 

provision of services where they are most needed and cost-effective. A critical 

difference between the two types of linkage is that, in administrative linkage, the 

identity of the individual is essential to the objective of the linkage; in health research, 

the identity of the individual is necessary only to enable the linkage itself and the 

researcher is not interested in reporting outcomes for specific individuals.  

 

Consequently, access to the extensive population-based registers available in Western 

Australia remains a privilege that comes with a large onus on both the custodians of the 

data and the researchers applying to use these data. In part, this responsibility relates to 

ensuring privacy and, in Western Australia, a number of formal mechanisms exist for 

the protection of the individual. The most important of these is the Confidentiality of 

Health Information Committee which was constituted as a statutory body expressly to 

oversee applications to access records on the State’s health and related registers. The 

committee has a mandate to make sure that the registers are used for well-designed 

investigations of scientific merit that will benefit to the broader community, and to 

ensure that all steps are taken to preserve the confidentiality of the data. But, in part, the 

responsibility of scientists is to be accountable to the people whose data they utilise by 

engaging with them in appropriate forums, explaining their methodologies and feeding 

back their results in order to engage them in their research and reinforce the value of 

data access. 

 

9.4. Conceptual issues in psychiatric epidemiology 
 
 

The previous sections in this chapter have outlined the advantages and limitations of 

using record-linked data in epidemiological research, as well as emerging issues of 
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individual privacy and data confidentiality. This last section contains some reflections 

on critical issues concerning psychiatric epidemiology. 

 

9.4 (i) The place of psychiatry within epidemiology 

 

“The mere fact that there are epidemiologists and there are mental disorders does 

not necessarily mean that the two need to be put together.” M. Levin, at the 1949 

Milbank Memorial Fund conference, quoted in (Anthony et al., 1995) 

 

The union between psychiatry and epidemiology is an uneasy one.  This is so even 

though “the concepts, principles, research strategies, and methods of psychiatric 

epidemiology are those of general epidemiology” (Anthony et al., 1995). As with 

mainstream epidemiology, psychiatric epidemiology is concerned with: measuring 

prevalence and incidence, identifying high and low risk groups, understanding 

associations, investigating determinants of outcome and studying response to 

interventions (Jablensky, 2002). Yet psychiatric themes are uncommon topics in 

epidemiological forums, although psychiatric exposures are becoming of increasing 

interest as risk or protective factors for a range of health outcomes, for example, 

cardiovascular disease and metabolic syndrome (Casey, 2005; Hayward, 1995).  

 

A key premise in this chapter is that mental disorders must first be understood as 

outcomes, rather than as exposures, effect modifiers or confounders. This is of benefit to 

the psychiatric epidemiologist studying psychiatric outcomes as well as any 

epidemiologist interested in ‘psychiatric’ exposures. However, the development of a 

good conceptual basis either for the use of mental disorders as outcomes in psychiatric 

epidemiology, or the inclusion of ‘mental health’ as an exposure in mainstream 

epidemiology, has been retarded by poor communication and a dearth of relevant 

literature. Two of the classic textbooks on epidemiology do not refer to psychiatric 

epidemiology (Ahrens & Pigeot, 2005; Rothman & Greenland, 1998). While there are 

several excellent books devoted entirely to psychiatric epidemiology (for example, 

(Susser et al., 2006; Tsuang & Tohen, 2002))), the isolation of psychiatric epidemiology 

from mainstream epidemiology is a barrier to cross-disciplinary engagement and the 

development and refinement of psychiatric concepts within an epidemiological 

framework. 



Vera A. Morgan  
Intellectual disability co-occurring with schizophrenia and other psychiatric illness: Epidemiology, risk factors and outcome 

 

 175

 

The reasons why psychiatric epidemiology has received so little attention compared to 

other areas of epidemiology outside of the mental health arena are likely to be complex, 

with deep historical roots. The following sections provide some background to the 

evolution of psychiatric epidemiology and examine how the concept and classification 

of disease in psychiatry has impeded the easy integration of psychiatric epidemiology 

into mainstream epidemiology.  

 

The context: a brief history of epidemiology 

The roots of epidemiology go back as far as the 1660s, when John Graunt undertook a 

descriptive analysis of mortality in London, based on periodic mortality reports 

(McMichael, 1999). However, it was only in the nineteenth century that modern 

epidemiology took form. Susser and Susser (Susser & Susser, 1996a) describe three eras 

in the history of modern epidemiology, each with its own approaches and paradigms: 

• the era of sanitary statistics (first half of the nineteenth century); 

• the era of infectious disease epidemiology (late nineteenth century to the first 

half of the twentieth century; and 

• the era of common disease epidemiology (second half of the twentieth century). 

The era of common disease epidemiology followed the seminal work of Richard Doll 

linking smoking and lung cancer in the 1950s. This last period is also commonly known 

as risk factor epidemiology or, more critically, as “black box” epidemiology 

(Skrabanek, 1994). One underlying concern with risk factor epidemiology is the 

potential for unwarranted leaps from an association to a cause: “The causal mechanism 

remains unknown (“black”), but its existence is implied (“box”)” (Skrabanek, 1994). 

While the seminal paper by Mervyn Susser “What is a cause and how do we know one? 

A grammar for pragmatic epidemiology” (Susser, 1991) is a considered and practical 

response to dealing with causation in risk factor epidemiology, the paper’s focus is 

constrained to issues of causation. Other criticisms of risk factor epidemiology remain. 

McMichael’s summarises these in his analysis of the nature of and dangers inherent in 

risk factor epidemiology (McMichael, 1999). In particular, he highlights the following 

constraints: 

• a focus on proximate rather than distal risk factors; 

• a static/modular framework rather than a life course approach;  

• an individual level rather than population level perspective; and 
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• an interest in the past and present, not the future. 

Growing unease with risk factor epidemiology was reflected in epidemiological 

editorials and journal articles in the 1990s with titles such as: “The emptiness of the 

black box” (Skrabanek, 1994), “The failure of academic epidemiology: Witness for the 

prosecution” (Shy, 1997), “Does risk factor epidemiology put epidemiology at risk? 

Peering into the future” (Susser, 1998).  This has led to advocacy for a new era of 

epidemiology, the era of eco-epidemiology that combines both molecular (universal) 

and societal (ecological) paradigms (Susser & Susser, 1996a; Susser & Susser, 1996b). 

McMichael argues that, once the constraints of a focus on the proximate are “loosened” 

to incorporate such a social-ecologic systems perspective, epidemiology will be 

increasingly socially useful with greater public health benefits  (McMichael, 1999). 

 

A history of psychiatric epidemiology 

The Milbank Memorial Fund round table on the epidemiology of mental disorders in 

1949 earmarks the “first national large-scale conference” in the United States to discuss 

the epidemiology of mental disorder (Shannon, 1951), including formal use of the term 

“psychiatric epidemiology” (Eaton & Merikangas, 2000). It was viewed as a seminal 

event in the history of psychiatric epidemiology (Shepherd, 1984). Within one decade, a 

second round table was comfortably reviewing the epidemiological evidence as to the 

aetiology of mental disorders (Milbank Memorial Fund, 1961) while one of the original 

participants of the first round table noted that, within two decades, psychiatric 

epidemiology had become an established category of research (Gruenberg, 1973). 

However, psychiatric epidemiology is not a recent science, despite some belief to the 

contrary (see, for example (Leeman, 1998)). As with epidemiology in general, it has a 

long history with roots in a descriptive methodology that began with population 

censuses. For psychiatry, these were the censuses of lunatic asylums carried out 

predominantly in the nineteenth century (Jablensky, 1997). It was an offence for 

asylums not to keep a psychiatric register. The list of data collected (or that 

administrators aspired to collect) was enviable, even by current register standards. 

Indeed, in England, the elements of the register were prescribed in the early 1800s by an 

Act of Parliament. Amariah Brigham, Superintendent of the New York State Lunatic 

Asylum (1842-1849) described the data collection  (Brigham, 1994). Required data 

included:  

• time of admission 

• name 
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• sex 

• marital status 

• occupation 

• place of residence 

• by whom sent 

• date of medical certificate 

• by whom signed 

• form of mental disorder 

• supposed cause of insanity 

• bodily condition and name of disease if any 

• epileptic or idiotic 

• duration of present attack 

• no. of previous attacks 

• age on first attack 

• names of patients under restraint and what kind 

• names of patients under medical treatment 

• date of discharge 

• how discharged; recovered; relieved; not improved; died 

• assigned cause of death 

• age at death 

 

Not prescribed but nonetheless collected were data on: 

• degree of education 

• religion 

• habits of life 

• temperament 

• original disposition and intellect 

• particular propensities and hallucinations 

• changes in form of disorder before discharge 

• cause of death as established by post-mortem examination 

 
 
Employing the terminology of the Dohrenwends’, the history of psychiatric 

epidemiology is commonly presented as three “generations” (Dohrenwend, 1998). 
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However, the paradigms of psychiatric epidemiology over the period of its evolution are 

very different from the ones described above for mainstream epidemiology. The first 

generation lasted till the mid-1930s. For the most part, it was a period in which 

psychiatric epidemiology relied largely on the use of administrative data (Anthony et 

al., 1995). There was, however, a very early application of a case-control design in 1895 

by Jenny Koller in a clinical setting in Zurich to study psychiatric morbidity among 

relatives of patients with a mental illness (Jablensky, 1997). Already in this period, 

psychiatric epidemiology was developing along quite a different path from other 

epidemiology. In the absence of the equivalent of an infected water system and an 

outbreak of cholera, psychiatric epidemiology had to deal with, not only exposures that 

have eluded identification, but both exposures and outcomes that were difficult to 

conceptualise. Thus much of the early work continued to focus on a descriptive 

epidemiology. Only occasionally were there “water pump” breakthroughs. One such 

classic case was pellagra, endemic among poor US Southern tenant farmers and mill 

workers. Pellagra was associated with a range of physiological, cognitive and psychotic 

symptoms, including depression, schizophrenia-like psychosis and dementia. In 1911, 

the epidemiologist Joseph Goldberger demonstrated in a trial of prisoner-volunteers that 

a dietary deficiency (later identified as a niacin deficiency) due to a poor diet high in 

corn was responsible for the disorder (Kraut, 1996). In the 1920s and 1930s, there was 

some convergence between psychiatric and other epidemiology, strongly influenced by 

Faris and Dunham from the Chicago School of Sociology. At this time, descriptive 

epidemiology found a new rationale within the laboratory of the large metropolis and 

evolved into social epidemiology. Here the point of interest was how ecological 

exposures influenced sociological, criminological and psychiatric outcomes.  

 

The second generation of psychiatric epidemiology was from the mid-1930s to the 

1960s. Again descriptive epidemiological methods prevailed with studies relying on 

surveys and censuses of general population samples. Frequently quoted are the Midtown 

Manhattan Study in the US and the Stirling County Study in Canada. However, 

researchers such as Brugger (Brugger, 1931), Essen-Möller (Essen-Möller et al., 1956), 

Strömgren (Strömgren, 1938) and others were undertaking groundbreaking work in 

Europe (Jablensky, 1986b). While the ambit of many second generation studies was 

more concerned with mental illness per se and the “prevalence of distress and 

syndromes” (Anthony et al., 1995), the introduction of explicit diagnostic criteria in 

DSM and ICD in the 1980s heralded a third generation of epidemiological studies. With 
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the development of more reliable diagnostic interviews and symptom scales, this 

became the generation of the disorder-specific field survey (Anthony et al., 1995). Key 

surveys were undertaken, and continue to be conducted, in countries around the world. 

In the US, there was the Epidemiologic Catchment Area Study (Robins & Reiger, 1991) 

and the two National Comorbidity Studies (Kessler et al., 1994; Kessler et al., 2005). In 

Europe, there were the National Psychiatric Morbidity Surveys of Great Britain (Jenkins 

et al., 1997), the Netherlands Mental Health Survey and Incidence Study (Bijl et al., 

1998) and the European Study of the Epidemiology of Mental Disorders/Mental Health 

Disability (Alonso et al., 2004b). At much the same time, Australia undertook its first 

national surveys of mental illness in adults (Henderson et al., 2000) and in children and 

adolescents (Sawyer et al., 2000), as well as a national survey of psychoses (Jablensky 

et al., 2000). Some pioneering work cross-country was undertaken for specific 

disorders, notably the WHO Ten-Country Study of schizophrenia (Jablensky et al., 

1992). More recently, the Finnish study of psychosis is a leading example of one 

country studying the prevalence of a disorder using multiple information sources (Perälä 

et al., 2007). 

 

While a descriptive methodology continued to dominate in the third generation of 

psychiatric epidemiology, mainstream epidemiology had already embraced the risk 

factor approach described earlier. At the time, this approach worked against the 

integration of psychiatry into the mainstream. Psychiatric epidemiology, where risk 

factors are complex and multiple, distal and potentially cumulative along the life course, 

was disadvantaged by an approach where the focus was on proximate risk factors within 

a static window. In more recent years, some of these disadvantages have been overcome 

through the use of well-characterised longitudinal cohorts collected and assessed over 

many years such as the Christchurch Health and Development Study (Fergusson, 1998) 

and the use of longitudinal administrative registers. These studies “kick-started” 

psychiatric epidemiology into what is coming to be know as a fourth generation of risk 

factor epidemiology (Jablensky, 2002). Slowly, in more recent years, psychiatric 

epidemiology has also begun to embrace the perspectives of molecular and genetic 

epidemiology. 
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The disease concept in psychiatric epidemiology 

At the same time that epidemiology was evolving, another force was shaping the place 

of psychiatry within the new discipline. Cartesian dualism and the mind-body problem 

had dominated thinking at the time of the genesis of modern medicine and had a critical 

impact on the characterisation of mental illness as an entity quite distinct from physical 

illness. The absence of a discernible disease pathology in mental illness entrenched the 

dichotomy and cartesian dualism continued to influence medical and epidemiological 

thinking. Its impact was compounded by other factors that mitigated against mental 

illness as a classifiable, biological entity. Historically, case identification has been 

problematic in psychiatric illness. In the absence of disease markers, psychiatry has had 

to make do with self-reported symptoms and observable signs. Until the 1970s, valid 

and reliable diagnostic classification was impossible without explicit diagnostic rules. 

This was well illustrated in the findings of the UK-US diagnostic project (Wing et al., 

1977). In the past three decades, psychiatry epidemiology has been much better served 

by the exacting specifications of diagnostic categories and underlying dimensions 

embraced by the DSM-III/IV and ICD-9/10 classification systems. In turn, this 

precision enabled the writing of algorithms to generate diagnoses. Where once a 

clinician and a long clinical interview were required, trained lay interviewers could now 

administer structured and semi-structured interview schedules on a large scale, 

collecting data for input into the diagnostic algorithms. Nevertheless, for a number of 

reasons, lingering concerns about classification in psychiatry have persisted. One reason 

is that, at the very time when the classification of mental disorders was becoming 

systematised and reliable, the writings of Thomas Szasz and others (Szasz, 1961) in the 

sixties on the “myth of mental illness” , as well as the social construction theories that 

followed, fuelled a distrust of mental illness as a biological entity in a newer generation 

of epidemiologists who were in their early training and practice. Second, although 

modern diagnostic specifications have had a very marked impact on the reliability of the 

data collected, a debate continues among psychiatrists as to the validity of the 

underlying construct they measure. In a thoughtful examination of the issues, Kendell 

and Jablensky propose a pragmatic argument for the utility of current diagnostic 

classification despite its sometimes questionable validity (Kendell & Jablensky, 2003). 

Moreover, epidemiological studies themselves are contributing significantly to 

psychiatric nosology (Wittchen, 2000). It is anticipated that, sometime in the future, 

advances in the identification of molecular, neurocognitive and neurophysiological 

markers of the phenotypes of disorders will lead to greater precision, supplementing 
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subjectively reported symptomatology and observable, nonspecific signs with more 

objective biological markers of psychiatric morbidity. 

 

A different type of classification problem arises from the tendency among non-

psychiatric epidemiologists to regard mental illness as a “single unitary entity” 

(Anthony et al., 1995). In doing so, they fail to distinguish between, on the one hand, 

mental illness as a categorical disease concept encompassing specific psychiatric 

disorders and, on the other, mental illness as a dimensional aspect of mental wellbeing. 

The disease concept is related to the nosological classification of disease in the sense 

that a disorder is defined by a collection of signs and symptoms that meet strict criteria 

(such as DSM-IV or ICD-10) to qualify as a mental disorder. Thus the disease concept 

taps into the homogeneity of a specific disorder and the heterogeneity that exists across 

disorders. In contrast, the dimensional aspect shifts the focus from the specifics of a 

disorder to global elements, including signs and symptoms common across disorders. 

The dimensional aspect may be as broad as quality of life or as narrow as persecutory 

delusions. Thus the dimensional aspect taps into the homogeneity of facets of illness 

expression across disorders. An example from other epidemiology might be 

distinguishing viral influenza (the disease concept) from fever (a dimensional aspect of 

physical ill-health).  

 

Caseness is a third issue for psychiatry. There is a strong bent in epidemiology towards 

discrete binary outcomes – affected or not affected. In 1968, Sir George Pickering wrote 

“Medicine in its present state can count up to two but not beyond” (cited in (Henderson, 

1996). This remains the case 40 years later even though this approach has been 

criticised in the study of physical illness as not representing the natural continuum 

between good and ill health, with important implications for public health interventions 

(Rose, 1985). However it presents a particular challenge for psychiatric research which 

lends itself to measurement along a continuum. 

 

The fourth impediment to shifting psychiatric epidemiology into the mainstream is also 

a type of classification problem. It is the belief that psychiatric epidemiology is 

restricted to examining the association between mental health exposures and physical 

health outcomes, and not concerned with associations between a range of other 

exposures and mental health outcomes. In other words, psychiatric epidemiology is seen 

as a causal perspective on an outcome rather than an outcome in search of causality.  In 



 182 

part, the problem arises from a confusion, identified by Anthony et al (Anthony et al., 

1995), between psychiatric epidemiology and social or psychosocial epidemiology. 

Anthony et al argue that social and psychosocial epidemiology are concerned with a 

particular causal perspective on the range of disease outcomes, not with the outcome 

itself. By contrast, psychiatric epidemiology describes a tradition of outcome-related 

research akin to injury epidemiology and cancer epidemiology, with the emphasis on 

investigating the multiple determinants of the target disorder, in this case, specific 

psychiatric disorders. 

 

Conclusion 

This section has explored some of the reasons behind the marginalisation of psychiatric 

epidemiology. Unfortunately, there has been a lack of a sustained, cross-disciplinary 

discussion of the issues raised in this chapter. In part, this may be due to the seduction 

of psychiatric researchers away from epidemiology by genetics and molecular biology,  

and of mainstream epidemiologists by a risk factor model that accommodates physical 

illness more easily than mental illness. However, there are signs of change.  

Epidemiological researchers are starting to work hand in hand with researchers in 

genetics, neuroscience and molecular biology rather than along parallel streams. This 

includes the linking of molecular action in the brain with social ecology in Selten and 

Cantor-Graee’s social defeat hypothesis of schizophrenia (Selten & Cantor-Graae, 2005; 

Selten & Cantor-Graae, 2007), the development of animal models to study the 

neurodevelopmental effects of environmental risk factors for schizophrenia such as 

vitamin D deficiency (McGrath et al., 2004) and designing epidemiological studies that 

enable the analysis of gene-environment interactions in the aetiology of schizophrenia 

(Jablensky et al., 2005). At the same time, translational approaches are increasing the 

clinical and social usefulness of research undertaken. For example, an epidemiological 

study of reproductive pathology in women with severe mental illness led directly to the 

establishment of an antenatal intervention for pregnant women with schizophrenia 

within a public health setting (Jablensky et al., 2005). Geoffrey Rose suggests that the 

discovery of psychiatric epidemiology’s water pump will require research bridging 

clinical skills, social studies and epidemiology (Rose, 1993). In 2008, we may want to 

add genetics, neuroscience and molecular biology.  

To conclude, fundamental to psychiatric epidemiology’s acceptance as a core branch of 

mainstream epidemiology is the need to improve the interface between psychiatry and 

epidemiology. In particular, psychiatric researchers and epidemiologists need to build 
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up a shared vocabulary that includes a common understanding of the concepts 

underlying their particular fields. Only then will both sides of the partnership be 

equipped to parse the relevant concepts underlying psychiatric disorders and 

epidemiological approaches, allowing for better cross-fertilisation of ideas and 

methodologies. 
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APPENDIX 1:  
 
ETHICS APPROVALS 

 
Each of the studies included in this thesis had ethics approval from The University of 
Western Australia for the overall conduct of the study and from individual register 
managers for access to data on their administrative registers. The approvals are listed 
separately for each study: 
 

CORE STUDY: The Epidemiology of Conjoint Disorder: Intellectual 
Disability Co-Occurring with Psychiatric Illness 

 

Ethics approval for the overall conduct of the study 

• The University of Western Australia Human Resource Ethics Committee 

 

Approval to access administrative registers 

• Department of Health Western Australia Confidentiality of Health Information 

Committee 

• Disability Services Commission Ethics Committee 

 

SUPPLEMENTARY STUDY: Intellectual Disability and Rare Syndromes 
in The Offspring of Mothers with Psychosis  

 

Ethics approval for the overall conduct of the study 

• The University of Western Australia Human Resource Ethics Committee 

 

Approval to access administrative registers relevant to this thesis 

• Department of Health Western Australia Confidentiality of Health Information 

Committee 

• Disability Services Commission Ethics Committee 

• Intellectual Disability Exploring Answers (IDEA) Steering Committee 
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APPENDIX 2:  
 
The psychiatric case register 

 

ICD8, ICD-9, ICD-10 Crosswalk 
 

Diagnoses on the Mental Health Information System have been coded using the ICD-8, 

ICD-9, ICD-9-CM and ICD-10 classification systems (World Health Organization, 

1967; World Health Organization, 1974; World Health Organization, 1978; World 

Health Organization, 1979; World Health Organization, 1992), depending on the date of 

contact with services. Differences between ICD-8, ICD-9 and ICD-9-CM may be 

important even at the three-digit code level, depending on the target diagnosis, while the 

ICD-10 system introduced very substantial changes to the coding of all mental 

disorders. Consequently, one major methodological undertaking of this candidacy was 

to produce a comprehensive crosswalk between three major revisions of the ICD 

classification of mental disorders (ICD-8, ICD-9 including ICD-9-CM, and ICD-10) and 

to write a computer algorithm using the crosswalk to convert diagnoses in the multiple 

diagnostic fields of the Western Australian Mental Health Information System into their 

ICD-9 equivalents. The construction of a crosswalk was necessitated by a dearth of 

clear guidelines on how to classify disorders consistently across several classification 

systems. Although some ICD crosswalks had been written by various bodies (notably 

WHO itself (World Health Organization, 1994), Deutsches Institut fuer medizinische 

Dokumentation und Information, Australian National Centre for Classification in 

Health, and the Western Australian Department of Health), these were of limited use. 

Each had coding decisions at variance with the others, most provided one-to-many 

coding only, most concentrated on forward translations from ICD-9 to ICD-10, and only 

one provided a crosswalk (in a one-to-many format) between ICD-8 and ICD-9. The 

focus of the current exercise was to provide a one-to-one crosswalk that would 

backward translate ICD-10 codes and forward translate ICD-8 codes into three- and 

four-digit ICD-9 codes. In addition, changes between ICD-9 and ICD-9-CM were 

incorporated, as these had important ramifications for distinguishing unipolar from 

bipolar affective disorders. The ICD-9 classification system was used for several 
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reasons. First, it has dominated coding on the Western Australian Mental Health 

Information System and thus is the most consistently used classification. Second, the 

case for using backward translation from ICD-10 to ICD-9 is strong as the splitting of 

older ICD-9 categories has led to the creation of many new categories in the most recent 

classification system which makes one-to-one translation a difficult task.  

 

The resultant crosswalk for the ICD mental health codes (see Table A2.1) produced by 

VM is a unique contribution to the field and fills an important gap in register research to 

the extent that: 

(i) it covers all three classification systems: 

(ii) it provides a one-to-one translation, essential for use in register-based studies where 

there are no clinical data to aid decision-making when more than one option is 

possible: 

(iii)it permits the separation of affective disorders into uni- and bipolar types; and  

(iv) it incorporates fine breakdowns for disorders of interest, in particular special 

syndromes and symptoms which affect children.  

 

The algorithm associated with the crosswalk applies the logic of the translation table 

(Table A2.1) to the diagnostic components of the Western Australian Mental Health 

Information System, thereby meeting the need for a program that can extract 

longitudinal diagnostic detail from fields on the register. It has been written to produce 

over 40 diagnostic or syndromic fields for every record of contact (whether inpatient or 

outpatient) on the register, using the date of contact at which the diagnosis was made, to 

ensure the appropriate translation to ICD-9 takes place. For each record, it indicates 

whether or not the diagnosis/syndrome was recorded in any of the multiple diagnostic 

fields. Applying the algorithm, all the diagnoses/syndromes ever recorded for any 

individual can be summarised, as well as the number of times each diagnosis/syndrome 

has been recorded. When applied to the Mental Health Information System, where a 

heavy user of services may have thousands of records of contact on the register, the 

advantage of the algorithm in drawing diagnostic profiles and in decision-making based 

on those profiles is obvious. 

 

While the diagnostic crosswalk and algorithm were written with the current study in 

mind, their application is broad. The crosswalk can be (and is being) applied widely to 

code any ICD-8 or ICD-10 Chapter 5 code to ICD-9 in other studies using the 



Vera A. Morgan  
Intellectual disability co-occurring with schizophrenia and other psychiatric illness: Epidemiology, risk factors and outcome 

 

 211

psychiatric case register. The algorithm may be used as it stands for any extract of data 

from the Western Australian Mental Health Information System that uses the same 

standard field names. At the same time, new field names may be added easily for non-

standard data extracts, and the modular format of the algorithm allows maximum 

flexibility with the potential for simple modifications to extend its applicability. 

 

Developing the crosswalk was not without its difficuties. For example, there was an 

unexpected change in the coding of the first digit after the decimal point between ICD-9 

and ICD-9-CM for affective disorders only, even though other changes to ICD-9 in the 

transition to ICD-9-CM affected only the second digit after the decimal place. In the 

case of affective disorders, the change meant that different codes had to be used to 

distinguish bipolar disorder from unipolar disorder in ICD-9 compared to ICD-9-CM. In 

turn, this meant that the precise date on which the diagnosis was made was essential to 

ensure that the correct classification system was identified. This was particularly 

difficult in Western Australia, where the psychiatric case register may contain many 

diagnoses for one admission event, as the diagnosis may change over the course of an 

event. The process involved multiple trials and crosschecks to ensure the algorithm was 

working correctly. 
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Tabl2 A2.1. ICD-8, ICD-9 and ICD-10 crosswalk 
Diagnostic 
Category 

Variable 
Name 

ICD-8 
Before 1979 

ICD-9 
1979-87 

ICD-9-CM 
1988-99:Jun 

ICD-10 
1999:Jul 

Schizophrenic 
psychosis 

DXsz 295 295 295 F20 
F21 
F23.1, F23.2 
F25 

Affective 
psychoses  

DXap 296 296 296 F30 
F31 
F32 exc F32.0, 
F32.9 
F33 exc F33.0, 
F33.3 
F34.8 
F34.9 
F38 
F39 

Affective 
psychoses - 
bipolar 

DXapb 296.1 
296.3 

296.0 
296.2 
296.3 
296.4 
296.5 
 
 

296.0 
296.1 
296.4 
296.5 
296.6 
296.7 
296.8 

F30 
F31 
F38.0 

Affective 
psychoses - 
unipolar 

DXapu If DXapu: 
296.0 
296.2 
296.8 
296.9 
and no DXapb in 
history 
 

If DXapu: 
296.1 
296.6 
296.8 
296.9 
and not DXapb in 
history 

If DXapu: 
296.2 
296.3 
296.9 
and no DXapb in 
history 
 

If DXapu: 
F32 exc F32.0, 
F32.9 
F33 exc F33.0, 
F33.3 
F34.8 
F34.9 
F38 exc F38.0 
F39 
and no DXapb in 
history 

Paranoid and 
other 
psychoses 

DXop 297 
298 
299 

297 
298 

297 
298 

F22 
F23 exc F23.1, 
F23.2 
F24 
F28 
F29 
F33.3 

Paranoid 
states 

DXop_1 297 297 297 F22 
F24 

Other 
nonorganic 
psychoses 

DXop_2 298 
299 

298 298 F23 exc F23.1, 
F23.2 
F28 
F29 
F33.3 

Psychoses with 
origin specific 
to childhood 

DXcp 308.0 299 299 F84 

Alcohol 
related 

DXsa_1 291 
303 

291 
303 
305.0 

291 
303 
305.0 

F10 
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Tabl2 A2.1. Cont. 
Diagnostic 
Category 

Variable 
Name 

ICD-8 
Before 1979 

ICD-9 
1979-87 

ICD-9-CM 
1988-99:Jun 

ICD-10 
1999:Jul 

Drug related  DXsa_2 294.3 
304 

292 
304 
305.1-9 

292 
304 
305.1-9 

F11-F19 
F55 

Alcohol or 
drug related 

DXsa DXsa_1 = 1 or  
DXsa_2 = 1 

DXsa_1 = 1 or  
DXsa_2 = 1 

DXsa_1 = 1 or  
DXsa_2 = 1 

DXsa_1 = 1 or  
DXsa_2 = 1 

Mental 
retardation 

DXmr 311 
312 
313 
314 
315 

317 
318 
319 

317 
318 
319 

F70 
F71 
F72 
F73 
F78 
F79 

Mental 
retardation - 
mild 

DXmrmld 311 317 317 F70 

Mental 
retardation - 
moderate 

DXmrmo
d 

312 318.0 318.0 F71 

Mental 
retardation - 
severe 

DXmrsev 313 318.1 318.1 F72 

Mental 
retardation - 
profound 

DXmrprf 314 318.2 318.2 F73 

Mental 
retardation - 
unspecified 

DXmruns 315 319 319 F78 
F79 

Neurotic 
disorders 

DXneu 300 300 300 F32.0 
F33.0 
F34.1 
F40 
F41 
F42 
F44 
F45.0, F45.1, 
F45.2 
F48 
F63.3 
F68.0 

Personality 
disorders  

DXpd 301 301 301 F34.0 
F60 
F61 
F62 
F68.1, F68.8 
F69 

Physiological 
malfunction 
arising from 
mental 
functions 

DXphys 305 exc 305.6 306 306 F45.3, F45.8, 
F45.9 
F52.5 
F59 

Special 
symptoms or 
syndromes, 
not elsewhere 
classified 

DXspec 306 exc 306.0, 
306.1 

307 307 F45.4 
F50 
F51 
F95 
F98 

Acute reaction 
to stress 

DXar_1 307 308 308 F43.0 

Adjustment 
reaction 

DXar_2 308.4 309 309 F43 exc F43.0 
F93.0 
F94.0 

Acute reaction 
to stress or 
adjustment 
reaction 

DXar DXar_1 = 1 or  
DXar_2 = 1 

DXar_1 = 1 or  
DXar_2 = 1 

DXar_1 = 1 or  
DXar_2 = 1 

DXar_1 = 1 or  
DXar_2 = 1 
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Tabl2 A2.1. Cont. 
Diagnostic 
Category 

Variable 
Name 

ICD-8 
Before 1979 

ICD-9 
1979-87 

ICD-9-CM 
1988-99:Jun 

ICD-10 
1999:Jul 

Depressive 
disorder,not 
elsewhere 
classified 

DXdep  311 311 F32.9 

Disturbance of 
conduct, not 
elsewhere 
classified 

DXcd 308.1 
308.2 
308.9 

312 
 

312 F63 exc F63.3 
F91 
F92 

Disturbance of 
emotions 
specific to 
childhood and 
adolescence 

DXemot  313 313 F93 exc F93.0 
F94 exc F94.0 

Hyperkinetic 
syndrome of 
childhood 

DXhyp 308.3 314 314 F90 

Specific delays 
in 
development 

DXdevt 306.0 
306.1  
310 

315 315 F80 
F81 
F82 
F83 
F88 
F89 

Psychic factors 
associated 
with diseases 
classified 
elsewhere 

DXdis  316 316 F54 

Sexual 
deviations and 
disorders 

DXsex 302 
305.6 

302 302 F52 exc F52.5 
F64 
F65 
F66 

Senile and 
presenile 
organic 
psychotic 
conditions 

DXorg_1 290 
293.0 
293.1 

290 290 F00 
F01 
F02.0, F02.1 
F03 
F05.1 

Specific 
nonpsychotic 
mental 
disorders 
following 
organic brain 
damage 

DXorg_2 309 310 310 F06.7 
F07 

Organic 
psychotic 
conditions 

DXorg_3 292 
293 exc 293.0, 
293.1 
294 exc 294.3 
 

293 
294 

293 
294 

F02 exc F02.0, 
F02.1 
F04 
F05 exc F05.1 
F06 exc F06.7 
F09 

Organic 
conditions incl. 
senile, 
psychotic 

DXorg DXorg_1 = 1 or  
DXorg_2 = 1 or  
DXorg_3 = 1 

DXorg_1 = 1 or  
DXorg_2 = 1 or  
DXorg_3 = 1 

DXorg_1 = 1 or  
DXorg_2 = 1 or  
DXorg_3 = 1 

DXorg_1 = 1 or  
DXorg_2 = 1 or  
DXorg_3 = 1 
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Tabl2 A2.1. Cont. 
Diagnostic 
Category 

Variable 
Name 

ICD-8 
Before 1979 

ICD-9 
1979-87 

ICD-9-CM 
1988-99:Jun 

ICD-10 
1999:Jul 

Breakdown of special symptoms or syndromes nec 
Stammering DXs1sta  307.0 307.0 F98.5 

F98.6 
Eating 
disorder 

DXs2eat 306.5 307.1 
307.5 

307.1 
307.5 

F50 
F98.2 
F98.3 

Tic DXs3tic 306.2 307.2 307.2 F95 
Stereotyped DXs4ste 306.3 307.3 307.3 F98.4 
Sleep disorder DXs5sle 306.4 307.4 307.4 F51 
Enuresis DXs6enu 306.6 307.6 307.6 F98.0 
Encopresis DXs7enc 306.7 307.7 307.7 F98.1 
Psychalgia DXs8psy 306.8 307.8 307.8 F45.4 
Other special 
symptoms, 
syndromes 

DXs9oth 306.9 307.9 307.9 F98.8 
F98.9 

ICD-10 Other 
mental health 

DXoth1    F99 
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Validation of psychiatric case register data 

Validation built into the Mental Health Information System  

 

A number of validation mechanisms are built into the Mental Health Information 

System to maintain data quality. These include the application of validation rules to data 

batch processing, matching and entry, the use of checks for internal consistency, the 

adoption of national standards, and the development of Western Australian-specific 

code tables. The development and documentation of guidelines and business rules for 

the validation process, and the implementation of training programs for data processing 

officers add greater confidence to the reliability of the data. 

 

Validation of the algorithm used to extract a research diagnosis from the 

Mental Health Information System 

 

As persons on the psychiatric case register may have multiple psychiatric diagnoses 

assigned to them over time, an algorithm was used to determine a research diagnosis for 

each person, based on the last diagnosis recorded for an individual at specific 

timepoints. This is the so-called “ODA” algorithm in which a diagnosis made at the 

time of the last outward movement of any kind other than discharge (O) was ranked 

above a diagnosis made at the time of the last discharge (D) (a very specific outward 

movement) which, in turn, was ranked above the diagnosis made at the time of the last 

admission (A) recorded on the register, or any other inward movement.  

 

The concurrent validity of register diagnoses of schizophrenia and affective psychoses 

made using the “ODA” algorithm was evaluated in an independent sample of 180 

women. Interview-based diagnoses derived using the Diagnostic Interview for 

Psychoses (DIP) (Castle et al., 2006) for 180 individuals interviewed as part of the 

1997-1998 Australian Study of Mental Health and Wellbeing National Survey of Low 

Prevalence Disorders (Jablensky et al., 2000) were compared with register diagnoses 

derived using the ODA algorithm for the same individuals. The DIP is a semi-structured 

standardised interview schedule developed specifically for use in the Low Prevalence 

Disorders study. It uses probes adapted from the WHO Schedules for Clinical 
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Assessment in Neuropsychiatry (Wing et al., 1990) to elicit responses for the 90 items 

in the Operational Criteria Checklist for Psychotic Illness (OPCRIT) checklist 

(McGuffin et al., 1991). DIP responses are processed by the OPCRIT computer 

algorithm which generates diagnoses under a number of classification systems including 

DSM-IIIR, ICD-10 and RDC. The validation study found that the predictive value of a 

Mental Health Information System register diagnosis compared with the DIP diagnosis 

was good. For schizophrenia, the positive predictive value was 0.90 and the negative 

predictive value was 0.70 with sensitivity 0.79 and specificity 0.85. For affective 

psychoses, the positive predictive value was 0.68 and the negative predictive value was 

0.90 with sensitivity 0.68 and specificity 0.90 (Jablensky et al., 2005; Valuri et al., 

2001) 

 

 Validation of other variables on the Mental Health Information System 

 

The validation study described above also assessed six socio-demographic variables on 

the mental health register: sex, race, birth date, birth year, country of birth, and marital 

status (Jablensky et al., 2005; Valuri et al., 2001). Agreement between interview data 

and the register for all variables except full birth date was generally very good, with 

pairwise agreement ranging from 0.82 for marital status to 0.99 for sex and race, and 

kappas ranging from 0.69 for marital status to 0.99 for sex. The kappa for the full date 

of birth was only fair (0.32), however was excellent (0.94) for year of birth. (The labels 

used here to classify the strength of association expressed in a kappa score are 

Lilienfeld’s variant of the labels used by Landis (Landis & Koch, 1977; Lilienfeld, 

1994).) 

 

Validation report 7 March 2001 produced for the Health Department of 

Western Australia 

 

See following pages.
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12 March 2001 
 
 
To: 
Prof George Lipton, General Manager: Mental Health Division 
Ms Merran Smith, General Manager: Health Information Centre 
Ms Danuta Pawelek, Director: Mental Health Division Systems Development 
Dr Tim Threlfall, A/Director: Health Statistics 
Ms Di Rosman, Manager: WA Centre for Health Services Research Linked Database 
Mr Tom Pinder, Coordinator: Mental Health Information System 
 
 
 
 
 
Please find attached a summary of the results of our validation study conducted to 
assess how well diagnoses on the Mental Health Information System match diagnoses 
derived from a diagnostic interview and to determine the best computer algorithm for 
deriving a research diagnosis from a mental health register. 
 
The results are reassuring for Health Department administrators and mental health 
researchers. They indicate good levels of concordance between interview-derived 
diagnoses for schizophrenia and affective psychoses compared with diagnoses recorded 
on the Mental Health Information System. Our research has also indicated which are the 
most reliable computer algorithms for deriving a research diagnosis using register data. 
In the future, we hope to continue our validation work, by examining other diagnoses on 
the register. 
 
We would like to take this opportunity to thank the Health Statistics branch of the 
Health Department of Western Australia for providing access to its data for this 
validation study, and to Tom Pinder, in particular, for his help in the conduct of this 
work. 
 
 
 
 
 
 
 
Prof Assen Jablensky 
Head: UWA Dept of Psychiatry & Behavioural Science 
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Deriving a Research Diagnosis from a Mental Health Register 
 
Giulietta Valuri, Vera Morgan and Assen Jablensky 
UWA Dept of Psychiatry and Behavioural Science 
7 March 2001 
 
The following is a summary of a validation study conducted to determine the best 
algorithm for deriving a research diagnosis from a mental health register. The aims of 
this study were: 
• to assess how well diagnoses on the Mental Health Information System match 

diagnoses derived from an interview, and 
• to develop an algorithm to derive a diagnosis from register data that can be used by 

both researchers and administrators accessing diagnostic data on the Western 
Australian Mental Health Information System. 

 
Method 
Data used in this analysis were extracted from: 
• the Australian National Survey of Mental Health and Wellbeing: Study of Low 

Prevalence Disorders (WA data), and  
• the WA Mental Health Information System (MHIS). 
 
The Study of Low Prevalence Disorders used the Diagnostic Interview for Psychosis 
(DIP) to conduct interviews and generate a research diagnosis. The DIP is a semi-
structured interview including WHO SCAN PSE-10 probes and questions(1) to cover 
the 90 items of the OPCRIT algorithm(2) which allows diagnoses of psychosis to be 
made according to different operational definitions. 
 
Three main approaches were used to determine a research diagnosis from the mental 
health register: last diagnosis, episode diagnosis and diagnostic dominance. The last 
diagnosis approach involved extracting the last diagnosis recorded in the register for 
each individual, that is, the diagnosis recorded at the time of the last contact. This led to 
several approaches to the selection of a ‘last diagnosis’ for testing:  
• Last known diagnosis - using the diagnosis (regardless of type) recorded at the time 

of the last MHIS contact 
• ‘Discharge, Other Outward movement, Admission’ (ODA) diagnosis - using the last 

diagnosis and ranking a diagnosis made at the time of the last discharge above one 
made at the time of the last outward movement above the last admission diagnosis. 

• ‘Other Outward movement, Discharge, Admission’ (ODA) diagnosis - using the last 
diagnosis and ranking a diagnosis made at the time of the last outward movement 
above a diagnosis made at the last discharge above the last admission diagnosis. 

• ‘Last outward movement, Admission’ (LMA) diagnosis - using the last diagnosis 
ranking a diagnosis made at the time of any last outward movement (including 
discharge) above a last admission diagnosis 

 
The ‘episode diagnosis’ has been defined as the modal diagnosis, based on the last 
diagnosis recorded for each episode of care. This method determines the last diagnosis 
for each episode of care and calculates the most frequently occurring last diagnosis.  
 
The diagnostic dominance is the proportion of times a particular diagnosis, e.g. 
schizophrenia, is recorded for an individual out of the total number of times a diagnosis 
(any diagnosis) has been recorded on the MHIS for that individual. 
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Results 
Analyses of the derived register-based diagnoses used both the kappa statistic and 
statistical approaches for diagnostics tests, such as sensitivity and specificity analysis 
,and receiver operating characteristic (ROC) curves. 
 
Table 1 shows the results of the kappa and weighted kappa for the four last diagnosis 
approaches and the approach for the episode diagnosis. Table 2 shows kappa results 
when both the survey and MHIS data were analysed by diagnostic groups. 
 
 
Table 1: Kappa Results for ‘Last Diagnosis’ and ‘Episode Diagnosis’ 

 Pairwise 
(observed) 
Agreement 

Kappa
95% 

Confidence 
Interval1 

Weighted 
Kappa 

95% 
Confidence 

Interval1 

Last known 
diagnosis 

0.62 0.37 (0.280, 0.456) 0.48 (0.364, 
0.598) 

DOA diagnosis 0.55 0.28 (0.197, 0.367) 0.30 (0.156, 
0.434) 

ODA diagnosis 0.67 0.44 (0.346, 0.527) 0.54 (0.436, 
0.655) 

LMA diagnosis 0.61 0.36 (0.274, 0.450) 0.43 (0.297, 
0.556) 

Episode diagnosis 0.62 0.35 (0.257, 0.448) 0.39 (0.256, 
0.525) 

1 Using Cohen’s formula for SE (standard error) 
 
Table 2: Last and Episode Diagnosis Kappa Results for Schizophrenia and 
Affective Psychosis 

 Schizophrenia Affective Psychosis 
 Pairwise 
Agreemen

t 
Kappa 

95% 
Confidence 

Interval 

Pairwise 
Agreemen

t 
Kappa 

95% 
Confidence 

Interval 
Last known 
diagnosis 

0.78 0.55 (0.426,0.66
9) 

0.82 0.50 (0.344,0.64
6) 

DOA Diagnosis 0.73 0.45 (0.325,0.57
9) 

0.78 0.37 (0.211,0.52
9) 

ODA Diagnosis 0.81 0.61 (0.496,0.72
8) 

0.84 0.58 (0.440,0.71
8) 

LMA Diagnosis 0.77 0.54 (0.416,0.65
9) 

0.82 0.50 (0.344,0.64
6) 

Episode Diagnosis 0.75 0.48 (0.353,0.61
1) 

0.81 0.48 (0.332,0.63
0) 

 
 
The kappa results showed that the approach with the highest level of agreement was the 
‘Other Outward movement, Discharge, Admission’ (ODA) diagnosis. The level of 
agreement was higher when data were analysed by schizophrenia or affective psychoses 
with the ODA diagnosis still having the higher level of agreement. 
 
When using diagnostic tests such as sensitivity and specificity, the results showed that 
the derived register diagnoses did quite well in identifying people who did or did not 
have schizophrenia. The sensitivity results for affective psychoses were lower, mainly 
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due to the lower number of cases with affective psychoses, but the negative predictive 
values were high. These results also indicated that the ODA approach would be the 
better approach.  
 
ROC curve analysis was used to evaluate the value and performance of using 
‘diagnostic dominance’ to derive a register diagnosis. In this analysis the area under a 
ROC curve indicates the diagnostic accuracy of a test. A score of 1.0 would indicate 
that the mental health register discriminates perfectly between an individual with 
schizophrenia (DIP/OPCRIT) and an individual without schizophrenia, while a score of 
0.5 would indicate that the register cannot discriminate between an individual with 
schizophrenia (DIP/OPCRIT) and an individual without schizophrenia. 
 
Schizophrenia showed an area under the curve of 0.8305 (See Figure 3.2). An 
individual selected at random with a survey diagnosis of schizophrenia will have a 
larger diagnostic dominance than an individual without schizophrenia 83% of the time. 
The area under the curve for affective psychoses was 0.8176. Therefore, an individual 
selected at random with a survey diagnosis of affective psychoses will have a larger 
diagnostic dominance than an individual without affective psychoses 82% of the time. 
Both results were significant. Analyses were conducted for paranoid states and other 
non-organic groups, but were not significant. The number of cases with these diagnoses 
in the survey was quite low. 
 
Validation of the socio-demographic variables on the mental health register resulted in 
very good agreement as shown in Table 3. The date of birth only showed fair agreement 
even though the pairwise agreement was 0.90. When an analysis was done on just the 
year of birth, the results showed excellent agreement with a kappa of 0.94. The high 
level of agreement between the demographic variables was not surprising. It was 
expected that the demographic data collected via the Mental Health Information System 
would be of a high quality as the Health Department of WA constantly validates these 
data each time a person enters the system. 
 
Table 3: Demographic Variables  

 Pairwise (observed) 
Agreement 

Kappa Agreement1 95% 
Confidence 

Interval2 

Z 

Sex 0.99 0.99 Excellent (0.966, 1.012) 13.26 
Race 0.99 0.87 Excellent (0.691, 1.047) 11.76 
Date of Birth 0.90 0.32 Fair (0.255, 0.393) 58.16 
Year of Birth 0.94 0.94 Excellent (0.902,0.972) 71.93 
Country of 
Birth 

0.97 0.95 Excellent (0.901, 0.993) 20.75 

Marital Status 0.82 0.69 Good (0.60, 0.79) 14.36 
1 Source: Landis and Koch (1977) in (3)     2 Cohen’s formula for the standard error. 
 
Summary 
The results show that a simple strategy to extract the last diagnosis in a case register 
results in moderate agreement with an interview-based diagnosis. The approach with the 
highest level of agreement was the ‘Other Outward movement, Discharge, Admission’ 
(ODA) diagnosis. The agreement was higher when analysed by diagnosis. The 
sensitivity/specificity analysis also indicated that the ODA approach would be the better 
approach and that the derived register diagnoses was able to identify people who did or 
did not have a particular diagnosis (eg. schizophrenia). 
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The ROC curve analysis demonstrates that using the diagnostic dominance approach to 
determine a diagnosis using register data produces a high degree of diagnostic accuracy 
when compared with an interview-based diagnosis, particularly for schizophrenia and 
affective psychoses. 
 
Unfortunately, this cannot be generalised to other diagnoses as the research mainly 
involved schizophrenia and affective psychoses. 
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APPENDIX 3:  
 
The intellectual disability register 
 

Codes used to identify specific intellectual disabilities or associated 
conditions 

 

Down syndrome 

Down syndrome included persons with the following Heber codes: 6400 (Down 

syndrome), 6410 (Down translocation) and 6420 (Down mosaic). 

 

Autism 

Autism included persons with the following Heber codes: 8410, 8411, 8412. 

Identification of autism was limited to those persons with an intellectually disability, 

thereby excluding people with autism who had IQs over 74. 

 

Pervasive developmental disorder 

Pervasive developmental disorder included persons with the following Heber codes: 

8400, 8410, 8411, 8412, 8413, 8420. 8430, 6770 or any-one who had a “yes” 

recorded in the pervasive developmental disorder field on the Intellectual Disability 

Register. Other than Table 6.6, identification of pervasive developmental disorder 

was limited to those persons with an intellectually disability, thereby excluding 

people with pervasive developmental disorder who had IQs over 74. 

 

Epilepsy and convulsions 

The Heber code for the associated condition, epilepsy (see Table A3.1 below), was 

augmented with data in the epilepsy and convulsions field on the Intellectual 

Disability Register. 
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Sensory defects 

The Heber codes for sensory defects (see Table A3.1 below) were augmented with 

data in the hearing and visual defects fields on the Intellectual Disability Register  

 

Heber classification codes used in novel aetiological groupings 
 

Table A3.1. Heber classification codes used in novel aetiological groupings 

AETIOLOGICAL GROUPING 
HEBER 
CODE 

BIO-
MEDICAL 

BASIS 

AETIOLOGICAL FACTOR   

 Chromosomal: Down syndrome   
   Down Syndrome 6400 Yes 
   Down Trnslocation 6410 Yes 
   Mosaic Down 6420 Yes 
 Chromosomal: Sex chromosome-linked   
   Lesch Nyan Syndrome 4340 Yes 
   Hunters Syndrome 4820 Yes 
   XLnk Hypophosphataemic Rkt 4921 Yes 
   Muscular Dystrophy 4931 Yes 
   Hydrocephalus X Linked 6221 Yes 
   Sex Chromosome Anomaly 6600 Yes 
   Turners Syndrome 6610 Yes 
   Klinefelters Syndrome 6620 Yes 
   XYY Syndrome 6630 Yes 
   XXX Syndrome 6640 Yes 
   Other Sex Chromosome Anom 6650 Yes 
   Fragile X A 6660 Yes 
   Fragile X E 6661 Yes 
   Oculo Cerebro Renal Syndrm 6717 Yes 
   Menkes Syndrome 6722 Yes 
   Oto Palato Digital Syndrom 6728 Yes 
   Goltzs Syndrome 6739 Yes 
   Dyskeratois Congenita Syn 6741 Yes 
   Hypohidrotic Ectodermal 6743 Yes 
   Carpenters Syndrome 6749 Yes 
   Fabrys Syndrome 6754 Yes 
   Coffin Lowry Syndrome 6767 Yes 
   Rett Syndrome 6770 Yes 
   Aarskog Syndrome 6773 Yes 
   F G Syndrome 6775 Yes 
   Lenz Sydrome 6776 Yes 
   Merzbacher Pelizaeus Disea 7120 Yes 
   X Linked Inheritance 8123 Yes 
   Renpennings Syndrome 8130 Yes 
 Chromosomal: Other specified autosomal   
   Autosomal Chromosomal Anml 6500 Yes 
   Trisomy 8 6510 Yes 
   Trisomy 9 6512 Yes 
   Trisomy 10 6513 Yes 
   Trisomy 15 6514 Yes 
   Trisomy 18 6515 Yes 
   Trisomy Other 6516 Yes 
   Partial Trisomy 10 6517 Yes 
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Table A3.1. Cont. 

AETIOLOGICAL GROUPING 
HEBER 
CODE 

BIO-
MEDICAL 

BASIS
   Partial Trisomy 13 6518 Yes
   Partial Trisomy Other 6519 Yes
   Deletion Partial del Chrm4 6520 Yes
   Del Partl Chrm 5 CriDuchat 6521 Yes
   Deletion Partl Del Chrom 9 6522 Yes
   Deletion Partl del Chrom10 6523 Yes
   Deletion Partl Del Chrom18 6524 Yes
   Deletn Partl Del ChrmOther 6525 Yes
   Reduplications 6530 Yes
   Partial Duplications 6531 Yes
   Inverted Duplications 6532 Yes
   Unbalanced Translocations 6540 Yes
   Balanced Translocations 6541 Yes
   Translocations Other 6542 Yes
   Autosomal Mosaicism 6550 Yes
   Other Mosaicism 6551 Yes
   Ring Chromosome 9 6560 Yes
   Ring Chromosome 13 6561 Yes
   Ring Chromosome 14 6562 Yes
   Ring Chromosome 22 6563 Yes
   Ring Chromosome Other 6564 Yes
   Marker Extramaterial Chrms 6570 Yes
   Inversion Insertions 6575 Yes
   Supernumerary Isochromosms 6580 Yes
   Complex Rearrangements 6585 Yes
   Othr Specfd AutosmalAbnmls 6590 Yes
 Genetic: Other or not specified   
   Tay Sachs Disease 4000 Yes
   Bielschowshys Disease 4110 Yes
   Spielmeyer Vogt Disease 4120 Yes
   Kufs Disease 4130 Yes
   Gauchers Disease 4140 Yes
   Niemann Picks Disease 4150 Yes
   Barrens 4160 Yes
   Phenylketonuria 4200 Yes
   Wilsons Disease 4310 Yes
   Porphyria 4320 Yes
   Homocystinuria 4330 Yes
   Argino Succinic Asciduria 4350 Yes
   Galactosaemia 4400 Yes
   Glycogenosis 4510 Yes
   Fructosaemia 4530 Yes
   Pompes Disease 4540 Yes
   Mucopoly Saccharidosis 4800 Yes
   Hurlers Syndrome 4810 Yes
   Sanfilippo Syndrome 4830 Yes
   Morquio Syndrome 4840 Yes
   Scheie Syndrome 4850 Yes
   Maroteaux Lamy Syndrome 4860 Yes
   Hypercalcaemia William 4920 Yes
   Assoc with Muscle Disease 4930 Yes
   Dystrophia Myotonica 4932 Yes
   Mitochondria 4940 Yes
   Neurofibromatosis 5100 Yes
   Cardio Facio Cutaneous 5110 Yes
   Tuberous Sclerosis 5300 Yes
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Table A3.1. Cont. 

AETIOLOGICAL GROUPING 
HEBER 
CODE 

BIO-
MEDICAL 

BASIS 
   Hypertelorism 6230 Yes 
   Laurence Moon Biedl Syndm 6300 Yes 
   Bardet Biedl 6310 Yes 
   Specific Syndromes 6700 Yes 
   Cornelia De Lange Syndrome 6710 Yes 
   Rubinstein Taybi Syndrome 6711 Yes 
   Silvers Syndrome 6712 Yes 
   Seckels Syndrome 6713 Yes 
   Hallerman Streiff Syndrome 6714 Yes 
   Prader Willi Syndrome 6715 Yes 
   Cerebro Hepato Renal Synd 6716 Yes 
   Riegers Syndrome 6718 Yes 
   Marinesco Sjogren Syndrome 6719 Yes 
   Ataxia Telangiectasia 6720 Yes 
   Sjogren Larssen Syndrome 6721 Yes 
   Treacher Collins Syndrome 6723 Yes 
   Goldenhars yndrome 6724 Yes 
   Familial Blepharophimosis 6725 Yes 
   Oral Facial Digital Syndrm 6726 Yes 
   Mietens Syndrome 6727 Yes 
   Fanconi Syndrome 6729 Yes 
   Opitz C trigonocephaly Syn 6730 Yes 
   Smith Lemli Opitz Syndrome 6731 Yes 
   Hypertelorism Hypospadias 6732 Yes 
   Waardenburgs Syndrome 6733 Yes 
   Leprechaunism 6734 Yes 
   Berardinellis Syndrome 6735 Yes 
   Wiedemann Beckwith Syndrom 6736 Yes 
   Sotos Cerbral Gigantism 6737 Yes 
   McCune Albright Syndrome 6738 Yes 
   Incontinentia Pigmenti 6740 Yes 
   Rothmund Syndrome 6742 Yes 
   Marshalls Syndrome 6744 Yes 
   Ellis Van Creveld Syndrome 6745 Yes 
   Metaphyseal Dysostosis 6746 Yes 
   Conradis Syndrome 6747 Yes 
   Aperts Syndrome 6748 Yes 
   Nail Patella Syndrome 6750 Yes 
   Albrights Hered Osteodyphy 6751 Yes 
   Generalised Gangliosidosis 6752 Yes 
   Ehlers Danlos Syndrome 6753 Yes 
   Riley Day Syndrome 6755 Yes 
   Chediak Higashi Syndrome 6756 Yes 
   DyschondrosteosisLeriWeill 6757 Yes 
   Happy Puppet Synd Angelman 6759 Yes 
   Dyschondroplasia 6760 Yes 
   Noonans and CFC 6761 Yes 
   Marfans Syndrome 6762 Yes 
   Pierre Robin 6763 Yes 
   Stickler Syndrome 6764 Yes 
   Klippel Trenaunay Weber 6765 Yes 
   Aase Syndrome 6768 Yes 
   Charge Association 6769 Yes 
   Baller Gerold Syndrome 6772 Yes 
   Hypomelanosis of ITO 6774 Yes 
   V A T E R Syndrome 6777 Yes 
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Table A3.1. Cont. 

AETIOLOGICAL GROUPING 
HEBER 
CODE 

BIO-
MEDICAL 

BASIS
   Dubowitz Syndrome 6778 Yes
   Crouzon 6779 Yes
   Pena Shokeir 1 and 11 6780 Yes
   Larsen Syndrome 6781 Yes
   Cockayne 6782 Yes
   Frynns Syndrome 6783 Yes
   Joubert Syndrome 6784 Yes
   PEHO Prem Encephalopathy 6785 Yes
   Marden Walker Syndrome 6786 Yes
   Fraser Syndrome 6787 Yes
   Proteus Syndrome 6788 Yes
   Smith Magenis Syndrome 6789 Yes
   De Barsey Syndrome 6790 Yes
   Di George Syndrome 6791 Yes
   Velo Cardio Facial Spritzn 6792 Yes
   Ivemark Syndrome 6793 Yes
   Moya Moya 6794 Yes
   Kabuki 6795 Yes
   Cohen 6796 Yes
   Walker Warburg HARD E 6797 Yes
   a thalassaemia mr syndrome 6798 Yes
   Filippi Syndrome 6799 Yes
   Other Congenital Anomalies 6800 Yes
   Krabbes Disease 7110 Yes
   Greenfields Disease 7130 Yes
   Scholzs Disease 7140 Yes
   Schilders Disease 7150 Yes
   Alexanders Disease 7160 Yes
   Canavans Disease 7170 Yes
   Enceph assoc with CNS disorder (Canavan's) 7171 Yes
   Hallervorden Spatz 7180 Yes
   Other Diffuse Sclerosis 7190 Yes
   Fredreichs Ataxia 7210 Yes
   Dominant Inheritance 8121 Yes
   Recessive Inheritance 8122 Yes
 Metabolic disorders  
   Enceph Assoc Lipoid Mechan 4100 Yes
   Other Lipoid Mechanism 4190 Yes
   Enceph assoc Protein Metab 4300 Yes
   Other Protein Metabolism 4390 Yes
   Enceph Carbohydrate Metab 4500 Yes
   Hypoglycaemosis 4520 Yes
   Other Carbohydrate Metabol 4590 Yes
   Other Endocrine Disorders 4710 Yes
   Enceph Other Metabolic Dis 4900 Yes
   Electrolyte Disorder 4910 Yes
   Hist Suggest Metabolic Dis 4990 Yes
 Teratogenic: Chemical  
   Drugs 2220 Yes
   Anti Convulsants 2221 Yes
   Maternal P K U 2231 Yes
   Maternal Intoxication 2240 Yes
   Maternal Alcohol 2241 Yes
   Maternal Other 2242 Yes
 Teratogenic: Infection  
   Encephalpthy PreNatal Infn 1100 Yes
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AETIOLOGICAL GROUPING 
HEBER 
CODE 

BIO-
MEDICAL 

BASIS 
   Cytomegalic Inclusion Cong 1110 Yes 
   Rubella Congenital 1120 Yes 
   Syphilis Congenital 1130 Yes 
   Toxoplasmosis Congenital 1140 Yes 
   Other Congenital 1190 Yes 
 CNS defect: Malformation   
   Porencephaly 3430 Yes 
   Sturge Weber Dimitris Dis 5200 Yes 
   Cerebral Defect Congenital 6100 Yes 
   Anencephaly 6110 Yes 
   Malformations or Gyri 6120 Yes 
   Porencephaly Congenital 6130 Yes 
   Craniostenosis 6210 Yes 
   Oxycephaly 6211 Yes 
   Hydrocephalus Congenital 6220 Yes 
   Macrocephaly 6240 Yes 
   Microcephaly Primary 6250 Yes 
   Spina Bifida Meningocoele 6260 Yes 
   Encephalocoele 6280 Yes 
   Other Assoc Cran Anom 6290 Yes 
   Dandy Walker Syndrome 6771 Yes 
 CNS defect: Other defect of CNS   
   Multi Congen Anom of Brain 6140 Yes 
   Other Cerebral Defects 6190 Yes 
   Enceph Assoc Pmy Cran Anom 6200 Yes 
   Enceph Diffuse Sclerosis 7100 Yes 
   Enceph Cerebellar Degenern 7200 Yes 
   Other Cerebellar Degenerat 7290 Yes 
 Other birth defect   
   Arachnodactyly 4600 Yes 
   Hypothyroidism 4700 Yes 

PREDISPOSING FACTOR   

 Maternal medical condition   
   Enceph Congntl Toxaemia 2100 No 
   Enceph Congntl oth Intox 2200 No 
   Abortifacients 2210 No 
   Drugs Other 2222 No 
   Maternl Disease unrel preg 2230 No 
   Pre Existing Renal Disease 2232 No 
   Hepatitis 2233 No 
   Hypertension 2234 No 
   Haemorrhage 1st 3 months 3121 No 
   Haemorrhage 2nd 3 months 3122 No 
   Haemorrhage 3rd 3 months 3123 No 
   Maternal Diabetes Lrg Chld 3370 No 
   Placenta Praevia 3380 No 
   Associated with IVF 6910 No 
   Parental Psychosis 8310 No 
 Intrauterine growth related   
   Prematurity 2310 No 
   Retard Intrauterine Growth 3130 No 
   Post Maturity 3140 No 
   Multiple Birth 3350 No 
 Labour and delivery   
   Abnormalities of Labour 3320 No 
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Table A3.1. Cont. 

AETIOLOGICAL GROUPING 
HEBER 
CODE 

BIO-
MEDICAL 

BASIS
   Precipitate Labour 3321 No
   Prolonged Labour 3322 No
   Forceps Delivery N E S 3323 No
   Caesarian Section N E S 3324 No
   Abnormalities of Cord 3330 No
   Abnormalities of Position 3340 No
   Breech Presentation 3341 No
   Face Presentation 3342 No
   Other Presentation 3343 No
 Perinatal  
   Pre Natal Injury 3100 No
   Pre Natal Hypoxia 3120 No
   Other Prenatal Injury 3199 No
   Asphyxia at birth 3300 No
   Neo Natal Hypoxia N E S 3310 No
   Other Asphyxia 3390 No
   Assoc with prematurity 7800 No
   Prematurity under 1500 gms 7810 No
   Prematurity 1500to2500 gms 7820 No
 Neonatal/postneonatal  
   Encephalpthy PostNatal Inf 1200 Yes
   Brain Abscess 1210 Yes
   Encephalitis 1220 Yes
   Meningitis 1230 Yes
   Meningoencephalitis 1240 Yes
   Hyperbilirubinemia 2300 Yes
   ABO 2320 Yes
   Rhesus R H Incompatibility 2330 Yes
   Post Immunization Encephal 2400 Yes
   Lead Poisoning 2500 Yes
   Encephalopathy Intoxicatn 2900 Yes
   Irradiation Damage 3110 Yes
   Mechanical Injury at Birth 3200 Yes
   Hypoglycaemia Neonatal 3360 Yes
   Postnatal Injury 3400 Yes
   Contusion 3410 Yes
   Haemorrhage 3420 Yes
   Epidural Haemorrhage 3421 Yes
   Subdural Haemorrhage 3422 Yes
   Intracerebral Haemorrhage 3423 Yes
   Haemorrhage Dis of neonate 3424 Yes
   Vascular Occlusion 3440 Yes
   Post Natal Asphyxia N E S 3460 Yes
   Intracranial Neoplasm 5900 Yes
   White Liver Syndrome 6758 Yes
 Other incl. psychosocial  
   Cultural Familial I H 8100 No
   Cultural 8110 No
   Familial Unspecified 8120 No
   Environmental Deprivation 8200 No
   Emotional Disturbance 8300 No
   Institutionalisation 8320 No

NO SPECIFIED CAUSE  

   Other 2340 No
   Alteration in Temperature 3450 No
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AETIOLOGICAL GROUPING 
HEBER 
CODE 

BIO-
MEDICAL 

BASIS 
   Hypothermia 3451 No 
   Hyperthermia 3452 No 
   Reeds Syndrome 6766 No 
   One Major 6810 No 
   Two Minor 6820 No 
   Other Unknown Prenatal Inf 6900 No 
   Landau Kleffner 7310 No 
   Struct Reaction alone mani 7900 No 
   Functional Reaction Alone 8900 No 

ASSOCIATED CONDITION   

 Epilepsy   
   Assoc With Epilepsy 7300 No 
 Cerebral palsy   
   Assoc With Cerebral Palsy 7400 No 
   Assoc Minimal Cerebral Dys 7600 No 
 Any sensory defect   
   Assoc With Sensory Defect 7500 No 
   Assoc With Visual Defect 7510 No 
   Assoc with Hearing Defect 7520 No 
   Assoc With Other Sensory 7530 No 
 Pervasive developmental disorder   
   Rett Syndrome 6770 Yes 
   Assoc with Psychotic Disor 8400 No 
   Early Chldhood Autism Kanners 8410 autism 
   PDD NOS 8411 autism 
   Aspergers 8412 autism 
   Chldhd Dsntgt Dsrd Hellers 8413 No 
   Childhood Psychosis 8420 No 
   Adolescent Schizophrenia 8430 No 
 Other   
   ADD ADHD 8440 No 
   Language Delay 8500 No 

 

 

Notes on Table 

1. The new groupings are the work of VM, HL and JB1. The groupings use Heber codes 

(Heber, 1959) to indicate the likely aetiological basis of an intellectual disability, based 

broadly on categories developed by Yeargin-Allsopp et al. (Yeargin-Allsopp et al., 

1997).  

 

                                                 
1 VM: Vera A. Morgan, PhD Candidate, UWA School of Psychiatry and Clinical Neurosciences; HL: Helen Leonard, 
Telethon Institute for Child Health Research; JB: Jenny Bourke, Telethon Institute for Child Health Research 
 



Vera A. Morgan  
Intellectual disability co-occurring with schizophrenia and other psychiatric illness: Epidemiology, risk factors and outcome 

 

 231

2. The categories: 

• Chromosomal (Down syndrome, Sex-linked, Other specified autosomal) 

• Genetic (Other or nor specified)  

were aggregated to indicate conditions with a likely genetic basis.  

 

3. A variable indicating a likely biomedical basis to a condition was created by 

aggregating Heber diagnoses identified as biomedical. These included genetic 

conditions, recognised teratogenic effects such as congenital infections and birth 

defects, neonatal and postneonatal infections, trauma and other events (e.g. neoplasms); 

diagnostic categories associated with but are not necessarily a sufficient cause of 

intellectual disability (e.g. preterm births) were excluded and, unlike Yeargin Allsopp et 

al. (Yeargin-Allsopp et al., 1997), categories related to adverse intrauterine 

conditions/intrapartum events were also excluded from the biomedical variable 

 

4. Rett syndrome (Heber 6770) appears twice: as Chromosomal X-linked and as 

Pervasive Developmental Disorder.  

 

5. These aetiological categories are still in development. The next stage of refinement 

will be to establish an expert panel to comment on the current breakdowns. The 

categories will be revised following this process. 
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APPENDIX 4:  
 
Distribution of Heber diagnoses on the intellectual disability 
register by conjoint disorder status 

 

 

Table A4.1. Distribution of Heber diagnoses on the intellectual disability register 

by conjoint disorder status 
Heber 
code 

Heber label Conjoint 
disorder 

Intellectual 
disability 

only 

TOTAL 

  N N N 
Heber Chapter 1:  
INFECTION 
1100 Congenital encephalopathy associated with pre-

natal infection 
4 10 14 

1110 Congenital encephalopathy associated with 
cytomegalic inclusion 

4 36 40 

1120 Congenital encephalopathy associated with 
Rubella, congenital 

14 39 53 

1130 Congenital encephalopathy associated with 
Syphilis, congenital 

2 1 3 

1140 Congenital encephalopathy associated with 
Toxoplasmosis, congenital 

7 15 22 

1190 Congenital encephalopathy associated with other 
prenatal infection 

0 8 8 

1200 Encephalopathy due to post-natal cerebral 
infection 

25 42 67 

1210 Encephalopathy due to post-natal Brain Abscess 3 0 3 
1220 Encephalopathy due to post-natal 

Encephalitis/brain abscess 
46 91 137 

1230 Encephalopathy due to post-natal Meningitis 44 119 163 
1240 Encephalopathy due to post-natal 

Meningoencephalitis 
2 10 12 

Heber Chapter 2:  
INTOXICATION 
2100 Congenital encephalopathy associated with 

toxaemia of pregnancy 
45 99 144 

2200 Congenital encephalopathy associated with other 
maternal intoxications 

4 3 7 

2220 Congenital encephalopathy due to drugs 21 51 72 
2221 Congenital encephalopathy due to anticonvulsants 0 3 3 
2222 Congenital encephalopathy due to drugs other 0 1 1 
2230 Congenital encephalopathy due to maternal 

disease unrelated to pregnancy 
0 2 2 

2231 Congenital encephalopathy due to maternal PKU 1 5 6 
2233 Congenital encephalopathy due to Hepatitis, 

maternal 
0 2 2 
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Heber 
code 

Heber label Conjoint 
disorder 

Intellectual 
disability 

only 

TOTAL 

  N N N 
2234 Congenital encephalopathy due to Hypertension, 

maternal 
0 2 2 

2240 Congenital encephalopathy associated with other 
maternal intoxications 

12 14 26 

2241 Congenital encephalopathy due to maternal 
alcohol 

2 13 15 

2300 Hyperbilirubinemia 0 4 4 
2310 Hyperbilirubinemia due to prematurity 32 86 118 
2320 Hyperbilirubinemia due to ABO 1 2 3 
2330 Hyperbilirubinemia due to Rhesus incompatibility 5 20 25 
2340 Other hyperbilirubinemia 4 5 9 
2400 Post immunisation encephalopathy 6 5 11 
2500 Lead poisoning 1 0 1 
2900 Encephalopathy, other, due to intoxication 

including Reye's syndrome 
7 7 14 

Heber Chapter 3:  
TRAUMA OR PHYSICAL AGENT 
3100 Prenatal injury 18 53 71 
3110 Prenatal irradiation damage 1 1 2 
3120 Prenatal hypoxia 9 24 33 
3121 Prenatal hypoxia associated with haemorrhage in 

1st trimester 
1 11 12 

3122 Prenatal hypoxia associated with haemorrhage in 
2nd trimester 

3 4 7 

3123 Prenatal hypoxia associated with haemorrhage in 
3rd trimester 

8 15 23 

3130 Retarded intrauterine growth 13 54 67 
3140 Post-maturity 15 22 37 
3199 Other prenatal injury 0 5 5 
3200 Mechanical Injury at Birth 26 42 68 
3300 Asphyxia at birth 54 124 178 
3310 Asphyxia at birth due to neonatal hypoxia 30 123 153 
3320 Asphyxia at birth due to abnormalities of labour 1 5 6 
3321 Asphyxia at birth due to precipitated labour 7 21 28 
3322 Asphyxia at birth due to prolonged labour 23 47 70 
3323 Asphyxia at birth due to forceps delivery 9 45 54 
3324 Asphyxia at birth due to caesarian section 6 16 22 
3330 Asphyxia at birth due to abnormalities of cord 2 24 26 
3340 Asphyxia at birth due to abnormalities of position 0 4 4 
3341 Asphyxia at birth due to breech presentation 11 43 54 
3342 Asphyxia at birth due to face presentation 0 2 2 
3343 Asphyxia at birth due to other presentation at 

birth 
6 11 17 

3350 Asphyxia at birth due to multiple birth 26 75 101 
3360 Asphyxia at birth due to neonatal hypoglycaemia 3 15 18 
3370 Asphyxia at birth due to maternal diabetes - large 

child 
0 3 3 

3380 Asphyxia at birth due to Placenta Praevia 9 21 30 
3390 Other cause of asphyxia at birth 3 5 8 
3400 Postnatal Injury 37 61 98 
3410 Contusion 8 16 24 
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Table A4.1. Cont. 
Heber 
code 

Heber label Conjoint 
disorder 

Intellectual 
disability 

only 

TOTAL 

  N N N 
3420 Haemorrhage 7 20 27 
3421 Epidural haemorrhage 0 1 1 
3422 Subduralhaemorrhage 11 17 28 
3423 Intracerebralhaemorrhage 6 21 27 
3424 Haemorrhagic disease of neonate 1 2 3 
3430 Porencephaly 2 4 6 
3440 Vascular occlusion 2 18 20 
3452 Hyperthermia 1 2 3 
3460 Postnatal asphyxia 16 57 73 
Heber Chapter 4:  
DISORDER OF METABOLISM, GROWTH, OR NUTRITION 
4000 Infantile cerebral lipoidosis (Tay Sachs disease) 0 5 5 
4100 Encephalopathy associated with other disorders of 

lipoid metabolism 
1 0 1 

4110 Encephalopathy associated with late infantile 
Cerebral lipoidosis (Bielschowshys disease) 

0 2 2 

4120 Encephalopathy associated with juvenile Cerebral 
lipoidosis (Spielmeyer Vogt disease) 

1 2 3 

4150 Encephalopathy associated with lipid histiocytosis 
of phosphatide type (Niemann Picks disease) 

1 1 2 

4190 Encephalopathy associated with other disorders of 
lipoid metabolism 

2 3 5 

4200 Phenylketonuria 4 21 25 
4300 Encephalopathy associated with other disorders of 

protein metabolism 
0 1 1 

4320 Encephalopathy associated with Porphyria 0 1 1 
4330 Encephalopathy associated with Homocystinuria 0 1 1 
4340 Encephalopathy associated with Lesch Nyhan 

syndrome 
0 2 2 

4390 Encephalopathy associated with other disorders of 
protein metabolism 

4 14 18 

4400 Galactosaemia 0 1 1 
4520 Encephalopathy associated with 

Hypoglycaemosis 
1 0 1 

4590 Encephalopathy associated with other disorders of 
carbohydrate metabolism 

0 2 2 

4600 Arachnodactyly 1 0 1 
4700 Hypothyroidism 12 34 46 
4710 Other endocrine disorders 1 3 4 
4800 Lipochondrondrodystrophy - 

Mucopolysacharidosis Gargoylism 
0 6 6 

4810 Hurlers syndrome 0 6 6 
4820 Hunters syndrome 1 3 4 
4830 Sanfilippo syndrome 4 5 9 
4850 Scheie syndrome 0 2 2 
4900 Other encephalopathy due to metabolic disorder 28 92 120 
4910 Other encephalopathy due to electrolyte disorder 0 3 3 
4920 Other encephalopathy due to hypercalcaemia - 

Williams syndrome 
15 40 55 

4930 Other encephalopathy due to metabolic disorder 
associated with muscle disease 

0 5 5 

4931 Other encephalopathy due to Muscular Dystrophy 3 10 13 



 236 

Table A4.1. Cont. 
Heber 
code 

Heber label Conjoint 
disorder 

Intellectual 
disability 

only 

TOTAL 

  N N N 
4932 Other encephalopathy due to Dystrophia 

Myotonica 
2 21 23 

4940 Other encephalopathy due to mitochondrial 
disorders 

2 7 9 

4990 Other encephalopathy where client's history 
suggests metabolic disorders 

11 32 43 

Heber Chapter 5:  
NEW GROWTHS 
5100 Neurofibromatosis (von Recklinghausen's 

disease) 
8 23 31 

5200 Trieminal cerebral angiomatosis (Sturge Weber 
Dimitri's disease) 

6 2 8 

5300 Tuberous sclerosis 19 51 70 
5900 Other intracranial neoplasm 6 6 12 
Heber Chapter 6:  
(UNKNOWN) PRENATAL INFLUENCE 
6100 Congenital cerebral defect 13 23 36 
6120 Malformations or Gyri 5 9 14 
6130 Congenital porencephaly 0 9 9 
6140 Multiple congenital abnormalities of brain 1 1 2 
6190 Other congenital cerebral defect 4 22 26 
6200 Encephalopathy associated with primary cranial 

anomaly 
1 6 7 

6210 Encephalopathy associated with craniostenosis 4 14 18 
6211 Encephalopathy associated with oxycephaly 1 1 2 
6220 Encephalopathy associated with congenital 

hydrocephalus 
11 82 93 

6221 Encephalopathy associated with X-linked 
hydrocephalus 

0 2 2 

6230 Encephalopathy associated with hypertelorism 4 7 11 
6240 Encephalopathy associated with macrocephaly 8 26 34 
6250 Encephalopathy associated with primary 

microcephaly 
20 88 108 

6260 Encephalopathy associated with spina bifida, 
meningocoele/myelomeningocoele 

1 16 17 

6280 Encephalopathy associated with encephalocoele 0 9 9 
6290 Encephalopathy associated with other primary 

cranial anomaly 
0 8 8 

6300 Laurence Moon Biedl syndrome 2 8 10 
6400 Down syndrome 94 1252 1346 
6410 Down translocation 1 19 20 
6420 Mosaic Down 2 14 16 
6500 Other autosomal abnormality 1 4 5 
6510 Trisomy 8 0 1 1 
6512 Trisomy 9 0 3 3 
6513 Trisomy 10 0 1 1 
6514 Trisomy 15 0 1 1 
6515 Trisomy 18 0 8 8 
6516 Other trisomy 1 0 1 
6517 Partial trisomy 10 0 2 2 
6518 Partial trisomy 13 0 4 4 
6519 Other partial trisomy 3 8 11 
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Heber 
code 

Heber label Conjoint 
disorder 

Intellectual 
disability 

only 

TOTAL 

  N N N 
6520 Partial deletion on chromosome 4 0 2 2 
6521 Partial deletion on chromosome 5 (Cri du Chat) 3 19 22 
6522 Partial deletion on chromosome 9 1 2 3 
6523 Partial deletion on chromosome 10 0 2 2 
6524 Partial deletion on chromosome 18 5 3 8 
6525 Other partial chromosomal deletion 4 10 14 
6530 Chromosomal reduplications 1 4 5 
6531 Partial chromosomal duplications 0 1 1 
6532 Inverted chromosomal duplications 2 2 4 
6540 Unbalanced translocations 4 18 22 
6541 Balanced translocations 3 9 12 
6542 Other translocations 0 2 2 
6550 Autosomal mosaicism 1 1 2 
6560 Ring chromosome 9 0 3 3 
6561 Ring chromosome 13 0 2 2 
6562 Ring chromosome 14 0 1 1 
6563 Ring chromosome 22 0 3 3 
6564 Other ring chromosome 0 1 1 
6570 Marker extramaterial chromosomes 3 11 14 
6575 Inversions/insertions 0 1 1 
6580 Supernumerary chromosomes 0 2 2 
6585 Complex rearrangements 1 2 3 
6590 Other autosomal abnormality 3 8 11 
6600 Sex chromosome anomaly 0 2 2 
6610 Turners syndrome 1 8 9 
6620 Klinefelters syndrome 9 8 17 
6630 XYY syndrome 2 2 4 
6640 XXX syndrome 2 2 4 
6650 Other sex chromosome anomaly 3 14 17 
6660 Fragile X A 23 49 72 
6661 Fragile X E 1 1 2 
6700 Specific syndromes 4 22 26 
6710 Cornelia De Lange syndrome 5 15 20 
6711 Rubinstein Taybi syndrome 3 11 14 
6712 Silver's syndrome 4 13 17 
6713 Seckel's syndrome 0 4 4 
6714 Hallerman Streiff syndrome 0 2 2 
6715 Prader Willi syndrome 17 36 53 
6717 Oculo Cerebro Renal syndrome 0 4 4 
6719 Marinesco Sjogren syndrome 0 2 2 
6720 Ataxia Telangiectasia 0 1 1 
6721 Sjogren Larssen syndrome 2 3 5 
6722 Menkes syndrome 1 1 2 
6723 Treacher Collins syndrome 2 6 8 
6724 Goldenhars syndrome 1 5 6 
6726 Oral Facial Digital syndrome 0 1 1 
6727 Mietens syndrome 1 1 2 
6728 Oto Palato Digital syndrome 0 2 2 
6730 Opitz C trigonocephaly syndrome 0 1 1 
6731 Smith Lemli Opitz syndrome 0 6 6 
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Intellectual 
disability 

only 
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  N N N 
6732 Hypertelorism Hypospadias syndrome 0 5 5 
6733 Waardenburgs syndrome 0 2 2 
6734 Leprechaunism 0 2 2 
6736 Wiedemann Beckwith syndrome 0 2 2 
6737 De Sotos syndrome (Cerebral gigantism) 6 12 18 
6740 Incontinentia Pigmenti 0 1 1 
6743 Hypohidrotic Ectodermal 0 1 1 
6747 Conradis syndrome 0 1 1 
6748 Aperts syndrome 0 3 3 
6751 Albrights Hered Osteodystrophy 2 5 7 
6752 Generalised Gangliosidosis 0 2 2 
6753 Ehlers Danlos syndrome 1 1 2 
6757 Dyschondrosteosis of Leri-Weill syndrome 0 1 1 
6758 White Liver syndrome 3 1 4 
6759 Happy Puppet syndrome (Angelman) 7 31 38 
6760 Dyschrondroplasia 1 1 2 
6761 Noonans and CFC 8 18 26 
6762 Marfans syndrome 1 4 5 
6763 Pierre Robin 1 8 9 
6764 Stickler syndrome 1 1 2 
6765 Klippel Trenaunay Weber 0 3 3 
6767 Coffin Lowry syndrome 1 8 9 
6768 AASE syndrome 1 0 1 
6769 Charge Association 2 8 10 
6770 Rett syndrome 14 27 41 
6771 Dandy Walker syndrome 2 6 8 
6772 Baller Gerold syndrome 0 1 1 
6773 Aarskog syndrome 5 6 11 
6774 Hypomelanosis of Ito 2 1 3 
6776 Lenz syndrome 0 1 1 
6777 VATER syndrome 1 0 1 
6778 Dubowitz syndrome 0 1 1 
6779 Crouson's syndrome 0 1 1 
6780 Pena Shokeir 1 and 11 0 2 2 
6781 Larsen syndrome 1 1 2 
6783 Frynn's syndrome 0 1 1 
6786 Marden Walker syndrome 0 1 1 
6787 Fraser syndrome 2 1 3 
6788 Proteus syndrome 0 1 1 
6789 Smith Magenis syndrome 2 2 4 
6790 De Barsey syndrome 0 4 4 
6791 Di George syndrome 0 3 3 
6792 Velo Cardio Facial Spritzen 0 1 1 
6793 Ivemark syndrome 0 1 1 
6794 Moya Moya 0 5 5 
6795 Kabuki 1 1 2 
6796 Cohen 0 1 1 
6797 Walker Warburg 0 1 1 
6799 Filippi syndrome 0 1 1 
6800 Other congenital anomaly 5 7 12 
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only 
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  N N N 
6810 Other major congenital anomaly 9 24 33 
6820 Other minor congenital anomaly 8 21 29 
6900 Other known prenatal influence 226 751 977 
6910 Associated with IVF 3 3 6 
Heber Chapter 7:  
UNKNOWN OR UNCERTAIN CAUSE WITH THE STRUCTURAL 
REACTION (DEGENERATIVE, INFILTRATIVE, INFLAMMATORY, 
PROLIFERATIVE, SCLEROTIC, OR REPARATIVE) MANIFEST 
7100 Encephalopathy associated with diffuse sclerosis 

of brain 
1 6 7 

7110 Encephalopathy associated with acute infantile 
diffuse sclerosis (Krabbes disease) 

0 1 1 

7120 Encephalopathy associated with diffuse chronic 
infantile sclerosis (Merzbacher Pelizaeus disease) 

0 4 4 

7130 Encephalopathy associated with infantile 
metachromatic leukodystrophy (Greenfield's 
disease) 

1 0 1 

7140 Encephalopathy associated with juvenile 
metachromatic leukodystrophy (Scholz's disease) 

1 1 2 

7150 Encephalopathy associated with progressive 
subcortical encephalopathy (Schilder's disease) 

0 2 2 

7171 Encephalopathy associated with CNS disorder 
(Canavan's disease) 

1 2 3 

7180 Encephalopathy associated with Hallervorden - 
Spatz 

2 3 5 

7190 Encephalopathy associated with other diffuse 
sclerosis of brain 

1 13 14 

7200 Encephalopathy associated with cerebellar 
degeneration 

4 3 7 

7290 Encephalopathy associated with other cerebellar 
degeneration 

1 3 4 

7300 Associated with epilepsy 265 441 706 
7310 Landau Kleffner 0 4 4 
7400 Associated with Cerebral Palsy 43 135 178 
7510 Associated with visual defect 4 10 14 
7520 Associated with hearing defect 5 13 18 
7530 Associated with other or multiple sensory defect 1 2 3 
7600 Associated with minimal cerebral dysfunction 4 3 7 
7800 Associated with prematurity 15 29 44 
7810 Prematurity under 1500gms 16 49 65 
7820 Prematurity 1500 to 2500gms 17 37 54 
7900 Other encephalopathy due to unknown or 

uncertain cause with the structural reactions 
manifest 

149 400 549 

Heber Chapter 8:  
DISEASES DUE TO UNCERTAIN (OR PRESUMED PSYCHOLOGIC) CAUSE 
WITH THE FUNCTIONAL REACTION MANIFEST 
8100 Cultural-familial 213 399 612 
8110 Cultural 0 1 1 
8120 Familial unspecified 70 151 221 
8121 Familial with dominant inheritance 2 3 5 
8122 Familial with recessive inheritance 3 10 13 
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  N N N 
8123 Familial with X Linked inheritance 28 49 77 
8130 Renpennings syndrome 6 6 12 
8200 Psychogenic associated with environmental 

deprivation 
98 91 189 

8300 Psychogenic associated with emotional 
disturbance 

35 22 57 

8310 Psychogenic associated with parental psychosis 8 3 11 
8320 Psychogenic with institutionalisation contributing 0 1 1 
8400 Associated with psychotic (or major personality 

disorder) 
88 21 109 

8410 Early childhood autism (Kanners) 153 325 478 
8411 PDD NOS 27 98 125 
8412 Aspergers 11 6 17 
8420 Childhood psychosis 13 0 13 
8430 Adolescent schizophrenia 10 1 11 
8440 ADD/ADHD 41 15 56 
8500 Language delay 48 90 138 
8900 Other, due to uncertain cause with the functional 

reaction alone manifest 
595 1326 1921 

  

Notes to table: 

1. A person may have up to 3 heber diagnoses recorded on the register. 

2. The fields reported here include only the heber diagnoses fields.In the analysis 

reported in the results, some conditions e.g. pervasive developmental disorder, epilepsy 

and convulsions, and sensory defects will be supplemented with data recorded in 

additional fields on the register. 
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APPENDIX 5: 
 
Publications 

 

Appendix 5.1  List of publications in period of candidacy 2001-2008 
 

Papers provided in full in Appendices 5.2, 5.3 and 5.4 

 
Morgan V, Leonard H, Bourke J, Jablensky A. Intellectual disability co-occurring 
with schizophrenia and other psychiatric illness: a population-based study. British 
Journal of Psychiatry (In press)  See Appendix 5.2 
 
 
Jablensky A, Morgan V, Zubrick S, Bower C and Yellachich L. Pregnancy, 
delivery and neonatal complications in a population cohort of women with 
schizophrenia and major affective disorders. American Journal of Psychiatry, 2005, 
162, 79-91.  See Appendix 5.3 

 
 

Morgan V, Castle D, Page A, Fazio S, Gurrin L, Burton P, Montgomery P, 
Jablensky A. Influenza epidemics and the incidence of schizophrenia, affective 
disorders and mental retardation in Western Australia: no evidence of a major 
effect. Schizophrenia Research 1997, 26, 25-39. (Published outside of period of 
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Abstract 
 
Background  The epidemiology of intellectual disability co-occurring with schizophrenia and other 
psychiatric illness is poorly understood. The separation of mental health from intellectual disability 
services has led to a serious underestimation of the prevalence of dual diagnosis, with clinicians ill- 
equipped to treat affected individuals. 
 
Aims  To estimate the prevalence of dual diagnosis and describe its clinical profile. 
 
Method  The Western Australian population-based psychiatric and intellectual disability registers were 
cross-linked (total N=245,749). 
 
Results  Overall, 31.7% of persons with an intellectual disability had a psychiatric disorder; 1.8% of 
persons with a psychiatric illness had an intellectual disability. Schizophrenia, but not bipolar disorder 
and unipolar depression, were greatly over-represented among cases of dual diagnosis: depending on 
birth cohort, 3.7-5.2% of individuals with intellectual disability had co-occurring schizophrenia. 
Pervasive developmental disorder was identified through the intellectual disability register and is 
therefore limited to cases with intellectual impairment. Nonetheless, pervasive developmental disorder 
was more common among dual diagnosis cases than among cases of intellectual disability alone. Down 
syndrome was much less prevalent among dual diagnosis cases despite being the most predominant cause 
of intellectual disability. Dual diagnosis cases had higher mortality rates and were more disabled than 
those with psychiatric illness alone. 
 
Conclusions  The facility to combine records across administrative jurisdictions has enhanced our 
understanding of the epidemiology of dual diagnosis, its clinical manifestations and aetiological 
implications. In particular, our results are suggestive of a common pathogenesis in intellectual disability 
co-occurring with schizophrenia.  
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Introduction 
Intellectual disability (overlapping terms: intellectual handicap, mental retardation, developmental 
disability and learning disability) covers a variety of clinical presentations, syndromes and underlying 
pathologies (Leonard & Wen, 2002). Its overall population prevalence is estimated to be approximately 
1.0%, but may vary depending on the age structure of the population under investigation due to 
differential mortality rates and underascertainment in adult populations (Harris, 2006). Australian data 
put the lifetime prevalence for adults aged 15-64 at 1.3% (White et al., 2005) while, in Western Australia, 
it has been estimated at 14 per 1000 live births (Leonard et al., 2003). Most studies have found that the 
risk of  psychiatric disorder is increased among people with intellectual disability, although the reported 
prevalence varies greatly due to methodological and nosological problems which affect the reliability of 
estimates; these include the criteria used to assign intellectual disability status and level, and to ascertain 
psychiatric morbidity, as well as issues of sample size, source, age and bias (Borthwick-Duffy, 1994; 
Cooper et al., 2007; Turner, 1989). Of underlying significance is the fact that the identification of mental 
illness in individuals with intellectual disability is difficult (Turner, 1989). As a result,  the epidemiology 
of intellectual disability co-occurring with psychiatric illness remains poorly understood (Cooper & 
Bailey, 2001). Some specific associations have been reported. In particular, there appears to be an 
elevated lifetime risk of schizophrenia among individuals with intellectual disability. In 1938 Penrose 
reported that 3.8% of 1280 patients with intellectual disability had schizophrenia while 1.9% had 
affective psychoses (Penrose, 1938); current estimates still put the risk of schizophrenia in intellectually 
disabled populations at around 3% (Hemmings, 2006; Turner, 1989), compared to a lifetime population 
risk of around 1%.   
 
The current work presents a population-based approach to the study of co-occurring intellectual disability 
and psychiatric illness –  “dual diagnosis” in its original rather than its more recently acquired meaning of 
psychiatric illness and comorbid drug and alcohol abuse (White et al., 2005). This study has linked the 
two population-based registers maintained in separate administrative health jurisdictions in Western 
Australia (current population 2.1 million), namely the Mental Health Information System and the 
Intellectual Disability Register, in order to: (i) estimate the prevalence of psychiatric disorders among 
persons with intellectual disability and, conversely, the prevalence of intellectual disability among 
persons with a psychiatric disorder; and (ii) describe the disability and service utilisation profile of 
persons with dual diagnosis. 
 
Method 
The Intellectual Disability Register was established in 1953. As registration is necessary for receipt of 
services, coverage of the register is good, rising with age. It is estimated to cover over 75% of Western 
Australian cases, with under-ascertainment most likely to affect borderline cases.  At the time of data 
linkage, it included 11,576 individuals who met eligibility criteria based on American Association on 
Mental Retardation criteria including a full scale IQ score greater than or equal to 2 standard deviations 
below the population mean in combination with limitations in adaptive behaviours and skills. IQ up to 74 
may be included in cases of severe limitations in adaptive behaviours and skills. Level of intellectual 
handicap is recorded as borderline (IQ 70 to 74), mild (IQ 50-55 to 69), moderate (IQ 35-40 to 50-54), 
severe (IQ 20-25 to 35-39), profound (IQ <20-25), or unspecified. The register uses the Heber system to 
classify the type of intellectual disability (Heber, 1959). As this system is quite old, three of the authors 
(VM, HL and JB) re-arranged the Heber codes into groups that were more consistent with current 
classification systems. These groups indicate the likely aetiological basis of the intellectual disability, 
based broadly on categories developed by Yeargin-Allsopp (Yeargin-Allsopp et al., 1997). They include: 
genetic (X-linked, other chromosomal, other), metabolic, teratogenic (congenital infections, chemical 
agents), CNS defect, other birth defect, neo-/postneonatal, perinatal, and multifactorial causes; associated 
conditions were also recorded. See Table 3. There is also a field on the register for recording psychiatric 
comorbidities. The Mental Health Information System is a psychiatric case register that records all 
inpatient and ambulatory care contacts with public mental health services since 1966, as well as 
admissions to private hospitals, but not services provided by general practitioners and private 
psychiatrists (Jablensky et al., 2005); at the time of linkage it included records for 236,973 persons who 
met study criteria (outlined below). As the register uses different versions of the ICD classification 
system ranging from ICD-8 to ICD-10-AM, depending on year of diagnosis, an algorithm was written by 
the first author to translate all diagnoses into their ICD-9 equivalents. Individual records on the two 
registers were linked using probabilistic data matching strategies; the methodology used to link records 
across Western Australian health registers, and its validation, have been published (Kelman et al., 2002). 
Two diagnostic categories have potential overlap across the two registers. The category pervasive 
developmental disorder was determined using Heber data on the intellectual disability register only. This 
conservative approach ensured better uniformity by including only those cases with co-occurring 
intellectual disability. The vast majority (89%) of cases of pervasive developmental disorder in the dual 
diagnosis group had an ICD-9 diagnosis on the psychiatric register other than childhood psychosis. A 
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person on the intellectual disability register with problem behaviours was not counted as having conduct 
disorder unless this was recorded on the psychiatric register. 
 
To be selected into the intellectual disability arm of the study, a person had to meet American Association 
on Mental Retardation criteria. For this study, this was extended to include borderline level of intellectual 
disability with IQ scores of 70-74; some 12% (N=1607) of all persons with an intellectual disability were 
classified as borderline. Persons on the psychiatric case register with an ICD diagnosis of mental 
retardation were also classified as intellectually disabled. The criterion for selection into the psychiatric 
arm of the study was having at least one ICD-9 Chapter 5 (mental disorder) diagnosis. Persons on the 
psychiatric register with a diagnosis of mental retardation only were retained as intellectually disabled but 
not included as having a co-occurring psychiatric illness. If a person had psychiatric comorbidity 
recorded on the intellectual disability register but no ICD-9 diagnosis on the psychiatric case register, 
they were coded as having a psychiatric illness not otherwise specified. As an individual on the 
psychiatric case register could have multiple psychiatric diagnoses assigned over time, we selected the 
last diagnosis recorded on the register as the project diagnosis for that person. The main diagnostic 
categories used in analysis were: schizophrenia (ICD-9 295), bipolar disorder (ICD-9 296.0 and 296.2-5), 
and  unipolar (major) depression (ICD-9 296.1, 296.6, 296.8, and 296.9), as well as an aggregated 
category, any non-organic psychosis, that combines ICD-9 295-298 including major depression. Dual 
diagnosis cases were those with both intellectual disability and a psychiatric illness as defined above.  
 
For the purposes of this study, individuals were identified as having a pervasive developmental disorder 
(autism, Asperger syndrome, Rett syndrome, or unspecified) on the basis of such diagnoses being 
recorded on the intellectual disability register alone. Thus all identified cases of pervasive developmental 
disorder had IQs within the intellectual disability range. These individuals were only counted as having a 
dual diagnosis if they also had an ICD-9 diagnosis of mental illness. While there was some potential 
overlap with the ICD-9 code 299 (childhood psychosis) on the psychiatric register, the vast majority 
(89%) of the individuals with pervasive developmental disorder on the ID register had a diagnosis of 
mental illness other than childhood psychosis. Likewise, individuals were identified as having problem 
behaviours only if they had problem behaviours recorded on the intellectual disability register. Thus all 
cases of problem behaviour also had IQs within the intellectual disability range. These individuals were 
only counted as having a dual diagnosis if they also had an ICD-9 diagnosis of mental illness. 
 
Because cross-linkage of registers identified both duplication of persons across registers as well as 
additional cases of intellectual disability, psychiatric disorder or dual diagnosis, the final research 
database of 245,749 persons is not simply the sum of the combined categories on the individual registers. 
 
Data validation 
Data on the Intellectual Disability Register have been comprehensively cleaned for persons born 1983 
onwards (Leonard et al., 2003). Manual checks of clinical files were undertaken for older records if level 
of intellectual disability or Heber diagnosis was missing. Currently, 84% of cases of intellectual disability 
with a genetic basis are cytogenetically assessed: 12% in more recent years only. Validation of the 
psychiatric case register was undertaken independently of this study (Jablensky et al., 2005). 
 
Analysis of the data 
Several analyses used whole-of-population data. Others were restricted to two birth cohorts: persons born 
1950-64 and 1965-79. The use of two birth cohorts allowed for a more comprehensive assessment of the 
impact of period effects, such as changing diagnostic or service trends, on the data. Cohort years were 
selected to maximise the probability of cohort members passing through the most critical risk period for 
onset of psychosis (late adolescence-early adulthood) while minimising reliance on older data collections 
and classifications on the intellectual disability register. At the time of data extraction (February 2003), 
the age range for the older birth cohort was 38-52 years and, for the younger birth cohort, was 23-37 
years. Calculation of incidence rate ratios and their confidence intervals was based on Rothman and 
Greenland (Rothman & Greenland, 1998). All other analyses used SPSS 14.0. including chi-square 
analyses, logistic regression to calculate odds ratios, and survival analysis to estimate confidence intervals 
for median age at first contact with services. Significance levels were set at P<0.05; Bonferroni correction 
was not applied given the exploratory and descriptive nature of the paper. 
 
Results 
The study database combined records from both registers and consisted of 245,749 unique individuals: 
232,454 with a record of psychiatric illness only, 9074 with intellectual disability only, and 4221 with co-
occurring psychiatric illness and intellectual disability: 31.7% of persons with intellectual disability had a 
psychiatric disorder, and 1.8% of persons with a psychiatric illness had intellectual disability. Analysis by 
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birth cohort produced figures similar to the full dataset, albeit increasing over time. Had we relied on the 
intellectual disability register alone, only 12.3% of intellectually disabled persons would have been 
identified as having psychiatric morbidity (1428 out of 11,576 persons), and had we relied on the 
psychiatric case register alone, only 1.0% (2288 of the 235,692 psychiatric cases, excluding 1281 cases 
with intellectual disability alone) would have been identified as also having intellectual disability.  See 
Table 1. 
 

< TABLE 1 > 
 
In order to assess the impact of the inclusion of borderline intellectual disability, and to allow comparison 
with studies in which it is not included, the analysis was repeated without these cases. The percentage of 
persons with a psychiatric illness among intellectually disabled persons rose very marginally to 32.0% for 
the full database, and the percentage of persons with an intellectual disability among persons with a 
psychiatric illness fell slightly to 1.6%.  
 
The distribution of selected psychiatric disorders among persons with intellectual disability, and the 
distribution of intellectual disability among persons with selected psychiatric disorders are shown in 
Table 2. 

< TABLE 2 > 
 
Persons with a dual diagnosis compared to persons with intellectual disability only 
Intellectual disability profiles of persons with a dual diagnosis were compared to those for persons with 
an intellectual disability and no co-occurring psychiatric illness. Level of handicap was differentially 
distributed depending on dual diagnosis status. Persons with a dual diagnosis were significantly more 
likely to have IQ levels in the borderline and mild ranges (64.3% in dual diagnosis cases compared to 
53.6% in cases of intellectual disability alone) and less likely to be severely or profoundly affected (9.2% 
compared to 18.3%).  
 
Dual diagnosis cases had a different presumed aetiological basis to their intellectual disability compared 
to persons with intellectual disability alone, with dual diagnosis cases significantly less likely to be 
attributed to a genetic cause (OR=0.4, 95% CI 0.3-0.5 for both birth cohorts). In particular, Down 
syndrome was much less prevalent in persons with dual diagnosis (OR=0.1, 95% CI 0.1-0.2 for both birth 
cohorts).  For cases of Down syndrome with co-occurring psychiatric illness, the most frequent disorder 
was “psychiatric disturbance” to which no specific diagnosis was attached. Notably, in the whole-of-
population data for Down syndrome there were only four individuals with a record of psychotic illness, 
including one with schizophrenia.  On the other hand, pervasive developmental disorder (autism, 
Asperger or Rett syndrome, or unspecified) was significantly more frequent in the dual diagnosis group 
than in the intellectually disabled group (OR=5.9, 95% CI 2.6-13.3 for the 1950-64 birth cohort; OR=3.7, 
95% CI 2.1-6.7 for the 1965-79 birth cohort), and a sizeable proportion of this dual diagnosis group 
(43.3% of the 1950-64 cohort and 21.6% of the 1965-79 cohort) had had a lifetime-ever diagnosis of 
psychosis recorded. The aetiological attribution of intellectual disability is tabulated by dual diagnosis 
status in Table 3. 
 

< TABLE 3 > 
 
Most dual diagnosis cases had made contact with disability services prior to contact with mental health 
services (82.8% in the 1950-64 birth cohort and 62.7% in the 1965-79 birth cohort). On average, it was 
another 10-11 years before they were seen by mental health services. At the same time, however, dual 
diagnosis cases were making first contact with disability services later than those with intellectual 
disability alone: at a median age of 11 years compared to 7 years for the 1950-64 birth cohort, and at 7 
years compared to 3 years for the 1965-79 birth cohort. The difference between the two cohorts may be 
largely artefactual as the intellectual disability register was only started in 1953.  
 
Finally, we examined mortality risk for dual diagnosis cases compared to persons with intellectual 
disability only. Mortality risk was significantly elevated in the intellectual disability only group in both 
birth cohorts, with mortality incidence rate ratios of 1.4 (95% CI: 1.1-1.8) for the 1950-64 birth cohort 
and 2.8 (95% CI: 2.1-3.6) for the 1965-79 birth cohort). The distribution of age at death also differed 
between groups with dual diagnosis cases being significantly older at the time of their death than  persons 
with intellectual disability only. The mean difference was 13 years for the older cohort and 11 years for 
the younger cohort.  
 
Persons with a dual diagnosis compared to persons with psychiatric illness only 
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When compared to persons with psychiatric illness only, dual diagnosis cases were younger at the time of 
their first contact with psychiatric services and at their first (if any) inpatient admission.  See Table 4a. 
They were more likely to have had an inpatient admission, and those who had been admitted to hospital 
had more admissions and had spent more days in hospital, all suggestive of a more severe psychiatric 
illness. See Table 4b. 
 

 < TABLE 4a > 
 

< TABLE 4b > 
 
The mortality risk for dual diagnosis cases was significantly increased over that for persons with 
psychiatric illness alone, with mortality rate ratios of 2.3 (95% CI: 1.9-2.8) for the 1950-64 birth cohort 
and 2.2  (95% CI: 1.7-2.9) for the 1965-79 birth cohort.    
 
Dual diagnosis and borderline intellectual disability 
Fourteen percent of persons with dual diagnosis had an IQ level in the borderline range (70-74). This 
group was compared to the other dual diagnosis cases. The basis of intellectual disability in the borderline 
group was significantly less likely to be attributed to genetic or known biomedical origin including 
metabolic or teratogenic effects and birth defects (12.1% v. 20.8%, p< 0.000). This group was also 
significantly less likely to have associated epilepsy or to have pervasive developmental disorder or Down 
syndrome (there were no cases of Down syndrome). The distribution of schizophrenia and bipolar 
disorder was similar in both groups, but the borderline group was significantly more likely to include 
persons with unipolar depression. Even though both groups had a similar rate of psychiatric admissions, 
the borderline group had spent only half as much time in hospital. 
 
Intellectual disability with co-occurring schizophrenia 
Over one in ten cases of dual diagnosis (485/4221) was intellectual disability with co-occurring 
schizophrenia (16.1% of dual diagnosis cases born 1950-64 and 10.6% of those born 1965-79). The 
percentage of all individuals with intellectual disability who developed schizophrenia was 5.2% for the 
1950-64 birth cohort and 4.5% for the 1965-70 birth cohort. Conversely, 5.2% of all persons with 
schizophrenia in the 1950-64 birth cohort and  3.7% in the 1965-79 birth cohort had intellectual 
disability. See Table 2.  
 
The disability profile for this dual diagnosis group with schizophrenia contrasted sharply with that of 
persons who had no co-occurring psychiatric illness, with three-quarters (72.4%) assessed as borderline 
or mild (compared to one-half of persons solely with intellectual disability) and only 4.9% severely or 
profoundly affected. The diagnostic profile for persons with intellectual disability with co-occurring 
schizophrenia also differed from that for persons with schizophrenia only. Over their lifetime of contact 
with psychiatric services, dual diagnosis cases ultimately diagnosed with schizophrenia were more likely 
initially to have been given diagnoses of paranoid psychoses (33.2% v. 25.6%); personality disorders 
(22.5% v. 12.7%); psychotic and non-psychotic organic disorders (25.2% v. 9.4%); acute reaction to 
stress or adjustment reaction (26.8% v. 12.9%); specific delays in development (14.6% v. 0.8%); 
disturbance of conduct (13.2% v. 2.1%); neurotic disorders (21.0% v. 15.9%); and depressive disorders 
(15.3% v. 7.9%). Moreover, this group was significantly younger at first contact with mental health 
services and at first admission compared to those with schizophrenia alone (see Table 4a). There was no 
difference between the two groups in mortality risk, with mortality rate ratios of 1.0 (95% CI: 0.6-1.7) for 
the 1950-64 birth cohort and 1.1 (95% CI: 0.5-2.5) for the 1965-79 birth cohort). However dual diagnosis 
cases were more likely to attempt suicide or serious self-harm (24.0% v. 17.4% for the older birth cohort; 
28.0% v. 19.6% for the younger birth cohort). For the most part, persons with intellectual disability and 
co-occurring schizophrenia used psychiatric services more than the schizophrenia only group, and more 
than the group with intellectual disability and co-occurring psychiatric illness of any kind. In the 1950-64 
birth cohort, compared to schizophrenia only cases, cases of dual diagnosis with schizophrenia had a 
slightly higher admission rate but twice the cumulated total of inpatient days despite the fact that the 
percentage with at least one admission was similar for both groups. This pattern also held true for the 
1965-79 birth cohort. See Table 4b. 
 
Discussion 
This work represents one of the most comprehensive whole-of-population studies of the epidemiology of 
dual diagnosis. Using record linkage across health jurisdictions in Western Australia, we found that 
almost one third of persons with intellectual disability had concurrent psychiatric morbidity, and nearly 
2% of persons with a psychiatric illness also had intellectual disability. Had the study relied on single 
register data, the figures would have been much lower, seriously underestimating the size of the problem 
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of dual diagnosis in the population. Total psychiatric morbidity in intellectually disabled populations is 
comparable to general population estimates of lifetime prevalence of 41.2% (Bijl et al., 1998). A recent 
paper reported a point prevalence of 40.9% for an intellectually disabled population, and estimated a 
likely range of 30-50% (Cooper et al., 2007). Our figure may still be an underestimate due to the 
omission of cases seen by general practitioners as well as diagnostic overshadowing. There are few 
epidemiological studies of dual diagnosis for comparison in Australia or elsewhere. The only population 
data on psychiatric illness in intellectually disabled adults in Australia are six month prevalence 
estimates, with figures of 1.3% for psychotic disorders, 8% for depressive disorders and 14% for anxiety 
disorder (White et al., 2005). However, the use of lay interviewers employing an instrument not validated 
for use with intellectually disabled samples (CIDI) may have affected estimates. On the other hand, 
fourth-wave data for a cohort of intellectually disabled Australian children aged 19-31 indicated that 31% 
(down from 41% eleven years earlier) met criteria for major psychopathology including behavioral and 
emotional problems using an instrument developed specifically for intellectually disabled populations 
(Einfeld et al., 2006).  
 
Intellectual disability co-occurring with psychotic illness 
We found that, at 5.1% for the older cohort and 3.7% for the younger cohort, the prevalence of 
schizophrenia among persons with an intellectual disability was not only at least three times higher than 
population lifetime estimates (most recently 1.26% (Perälä et al., 2007)), but also higher than the 
commonly quoted estimate of 3% for schizophrenia among intellectually disabled populations. The 
prevalence of schizophrenia among persons with intellectual disability was higher than that of bipolar 
disorder (1.2% for the older cohort, 1.0% for the younger cohort) and unipolar major depression (0.9% 
for both birth cohorts) in the same population. The percentage of persons with intellectual disability who 
had bipolar disorder was within general population estimates of 1.3 for Bipolar I and II (Judd & Akiskal, 
2003), while the percentage with unipolar depression was well below general population estimates (for 
example, 15.4% in the NEMESIS study (Bijl et al., 1998)). The estimate for a lifetime history of at least 
one episode of non-organic psychotic disorder among intellectually disabled persons was one in ten 
(11.1% of the older birth cohort and 10.4% of the younger birth cohort). This is markedly higher than 
general population estimates: recent epidemiological data from Finland put the lifetime prevalence of 
DSM-IV psychotic disorders at 2.43% (Perälä et al., 2007). A recent point prevalence estimate for 
intellectually disabled populations of 4.4% (Cooper et al., 2007) adds credence to our high figure. Of 
note, the total figure for psychosis is largely attributable to persons diagnosed with schizophrenia.  
 
Compared to persons with intellectual disability alone, those with dual diagnosis were more likely to have 
a diagnosis of pervasive developmental disorder, and far less likely to have Down syndrome. The latter 
finding was unexpected. While the link between Down syndrome and Alzheimer’s disease is well 
established, there is some evidence that psychosis may be rare in persons with Down syndrome (Collacott 
et al., 1992; Sovner et al., 1985). Recent data suggest that the effect of “unknown protective factors” 
associated with Down syndrome may extend to mental illness in general (Mantry et al., 2008). Given how 
few studies have investigated this relationship directly, the question remains open as to whether the 
observed difference in prevalence is real or due to diagnostic under-ascertainment.  
 
The nature of the link 
The prevalence of intellectual disability among persons with schizophrenia, at 5.2% for the 1950-64 birth 
cohort and 4.5% for the 1965-79 birth cohort, was considerably higher than the Western Australian 
population estimate for intellectual disability of about 1.4%. It is close to Kraepelin’s original estimate 
(Kraepelin, 1919) that the basis of some 3.5% of cases of dementia praecox is mental retardation resulting 
in an early onset form of psychosis which he called “Pfropfschizophrenie” (engrafted schizophrenia). The 
high frequency of co-occurring schizophrenia and intellectual disability in our study poses a question as 
to the underlying basis of the association. Theories proposed include: a chance association; a de novo 
“hybrid” condition; a severe schizophrenia; or a common aetiology (Doody et al., 1998). Since 
Kraepelin’s early observations of cognitive impairment as an essential feature of dementia praecox, 
cumulating evidence from clinical and epidemiological studies has provided compelling support for the 
latter view. Compromised intellectual ability in adolescence has been shown to be an independent risk 
factor for schizophrenia in prospective, population-based studies (Reichenberg et al., 2005). Cognitive 
deficit involving several domains (verbal memory and learning, spatial working memory, attention, speed 
of information processing, performance IQ and motor skills), has been identified as a widely shared 
characteristic of schizophrenia in a comprehensive quantitative review (Heinrichs & Zakzanis, 1998). In a 
significant proportion of cases, such deficits are present prior to onset of psychotic symptoms (van 
Winkel et al., 2006) and remain stable over the course of illness, independent of clinical state (Caspi et 
al., 2003). A similar, though attenuated, profile of deficit has been found in clinically unaffected first-
degree relatives of schizophrenia patients and in unaffected co-twins from twin pairs discordant for 
schizophrenia (Cannon et al., 2000). Such deficits tend to be accompanied by other early abnormalities 
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affecting neuromotor function and language (Cannon et al., 2002a), suggesting a neurodevelopmental 
origin, long predating psychosis. A re-analysis of Penrose’s sample of families with mental illness and 
intellectual disability (Greenwood et al., 2004) found a significant excess of relatives with diagnosis of 
schizophrenia among the probands with intellectual impairment. Together with findings that a specific 
genetic condition, 22q11 deletion syndrome, is associated with higher risks for both schizophrenia and 
learning disability (Bassett & Chow, 1999), the evidence points to a likely common pathogenetic pathway 
for dual diagnosis. This is further supported by a comprehensive clinical and cognitive investigation of a 
sample of individuals with mild intellectual disability and schizophrenia (Doody et al., 1998). Recent 
research led by the senior co-author (AJ) identified a distinct genetic basis for a subtype of schizophrenia 
characterized by pervasive cognitive deficit, comprising up to 50% of families with one or more affected 
members (Hallmayer et al., 2005). The balance of evidence, therefore, favours a common aetiology for 
intellectual impairment and psychosis in a significant proportion of schizophrenia cases. 
 
Illness severity and service use by persons with co-occurring disorders 
In keeping with the literature, we found that persons with a dual diagnosis had a more severe psychiatric 
illness than those with a psychiatric diagnosis alone (Bouras et al., 2004) including an earlier age at first 
contact with psychiatric services, more inpatient admissions, and more inpatient days. These differences 
were particularly pronounced in persons with schizophrenia co-occurring with intellectual disability. 
Indications that this is not an artefact arising from long periods of institutional care due to co-occurring 
intellectual disability include a higher median number of admissions in addition to a higher median 
number of inpatient days in the dual diagnosis group. An alternative hypothesis, that the difference in 
severity is because only dual diagnosis cases with the most severe psychiatric illness are able to access 
generic mental health services, could not be tested here. 
 
Limitations 
While linkage of two registers resulted in an enriched source of data for analysis, there are several 
limitations related to the use of these administrative resources. First, it is likely that dual diagnosis cases 
are still underestimated in these data. Several factors contribute to this underestimation. For one, the 
separation of mental health from intellectual disability services means that persons with an intellectual 
disability may not be adequately assessed and treated for comorbid psychiatric illness; the converse also 
applies. Moreover, difficulties in clinical assessment may preclude the making of a psychiatric diagnosis 
in persons with intellectual disability by masking psychiatric symptoms, especially less florid symptoms 
such as those associated with depression. Furthermore, the exclusion from the psychiatric register of 
general practice and private psychiatric contacts may lead to an under-ascertainment of persons with 
intellectual disability who have co-occurring milder forms of mental illness. Nonetheless, the inclusion of 
outpatient data makes the Western Australian psychiatric register one of the most comprehensive 
worldwide, and the psychoses, where lifetime contact with in- and outpatient services is high, will be 
particularly well-represented. See, for example, prevalence estimates in the Australian National Survey of 
Low Prevalence (Psychotic) Disorders (Jablensky et al., 2000). Accordingly, this study focused primarily 
on the psychoses. Second, while the psychiatric register uses ICD criteria to record level of intellectual 
disability, no clear classification guidelines are in place for the recording of psychiatric comorbidity on 
the intellectual disability register. Consequently cases recorded as dual diagnosis on the intellectual 
disability register were used only in the estimation of overall psychiatric comorbidity but could not be 
allocated to specific diagnostic categories. At most, these limitations may have led to an underestimate of 
the prevalence of dual diagnosis, without affecting the general pattern of findings and conclusions. The 
relative stability of many findings across the birth cohorts suggests that they are not artefacts of changing 
diagnostic trends and paradigms. 
 
Conclusions 
Both intellectual disability and severe psychiatric illness result in serious and lifelong impairments. 
Where the two co-occur, the impact of burden of disease on affected persons, their carers, their family 
and friends, and the services that provide for them is particularly high. This study highlights the extent to 
which dual diagnosis is underestimated as a result of the administrative divide that has existed historically 
between services for intellectually disabled persons and those for persons with psychiatric illness. This is 
now increasingly acknowledged as having a profound effect on the capacity to care for persons with dual 
diagnosis (Catinari et al., 2005). In Western Australia, this division creates structural impediments to 
interagency approaches to integrated clinical practice: there is no specific service provision for persons 
with a dual diagnosis, and mainstream psychiatric services are provided only upon referral. Of concern, 
correct identification of dual diagnosis is poor, measurement tools are still in nascence (Holland & Koot, 
1998), and little research informs the treatment evidence-base (Chaplin, 2004; Deb & Weston, 2000). 
This has impeded the development of interventions specifically for persons with dual diagnosis and 
affected the ability of mental health professionals in both service arms to formulate a better basis for the 
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routine management of these difficult cases, including early intervention programs. In the absence of an 
integrated approach, persons with dual diagnosis remain in an administrative gap, severely disabled, yet 
out of reach of best evidence-based practice. 
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Table 1. Post-and pre linkage distribution of intellectual disability (ID), psychiatric illness (PI) and dual diagnosis (for whole-of-population data and by birth cohort) 
Post-linkage Pre-linkage 

 
WHOLE-OF-POPULATION

Subsample 
1950-64 Birth Cohort 

Subsample 
1965-1979 Birth Cohort 

Intellectual 
disability register 

(unlinked) 

Psychiatric case 
register   

(unlinked) 
N N as % of 

13,295 
cases 

with ID

N as % of 
236,675 

cases 
with PI

N N as % of 
3225 
cases 

with ID

N as % of 
57,988 

cases 
with PI

N N as % of 
3339 
cases 

with ID

N as % of 
50,992 

cases 
with PI

N % N % 

Dual diagnosis 4221 31.7 1.8 1036 32.1 1.8 1184 35.5 2.3 1428 12.3 2288 1.0 
Intellectual disability only  9074 68.3 - 2189 67.9 - 2155 64.5 - 10,148 87.7 1281 0.5 
Psychiatric illness only 232,454 - 98.2 56,952 - 98.2 49,808 - 97.7 - - 233,404 98.5 
TOTAL % - 100.0 100.0 - 100.0 100.0 - 100.0 100.0 100.0 100.0 
TOTAL N 245,749 - - 60,177 - - 53,147 - - 11,576 - 236,973 - 
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Table 2. Dual diagnosis as a percentage of total number of persons with (i) specified psychiatric illness (PI) and (ii) any intellectual disability (ID) (for whole-of-population 
and by birth cohort) 

  
WHOLE-OF-POPULATION 

Subsample 
1950-64 Birth Cohort 

Subsample 
1965-1979 Birth Cohort 

Dual 
diagnosis 

(N) 

Specified 
PI  

(N) 

Dual 
diagnosis 
as % of 

specified PI

Dual 
diagnosis 

with 
specified PI 

as % 
of  all ID

(N=13,295)

Dual 
diagnosis 

(N) 

Specified 
 PI  
(N) 

Dual 
diagnosis 
as % of 

specified PI

Dual 
diagnosis 

with 
specified PI 

as % 
of  all ID
(N=3225)

Dual 
diagnosis 

(N) 

Specified 
PI  

(N) 

Dual 
diagnosis 
as % of 

specified PI

Dual 
diagnosis 

with 
specified PI 

as % 
of  all ID 
(N=3339) 

Schizophrenia  485 11,520 4.2 3.6 167 3190 5.2 5.2 125 2767 4.5 3.7 
Bipolar disorder 112 8556 1.3 0.8 38 2686 1.4 1.2 32 1831 1.7 1.0 
Unipolar depression 95 15,000 0.6 0.7 30 4359 0.7 0.9 29 3880 0.7 0.9 
Psychosis (lifetime) 1115 60,206 1.9 8.4 358 15,772 2.3 11.1 347 13,722 2.5 10.4 
Any psychiatric illness 4221 236,675 1.8 31.7 1036 57,988 1.8 32.1 1184 50,992 2.3 35.5 
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Table 3. Aetiological attributions of intellectual disability in persons with a dual diagnosis compared to those with intellectual disability only; for whole-of-population and 
by birth cohort.* 

 WHOLE-OF-POPULATION  
with an intellectual disability 

Subsample 
1950-64 Birth Cohort 

Subsample 
1965-1979 Birth Cohort 

 Dual diagnosis Intellectual 
disability only 

Dual diagnosis Intellectual 
disability only 

Dual diagnosis Intellectual 
disability only 

 N % N % N % N % N % N % 
Aetiological factors             
 Chromosomal: Down syndrome 97 2.3 1285 14.2 18 1.7 270 12.3 23 1.9 327 15.2 
 Chromosomal: Sex-chromosome linked 86 2.0 182 2.0 15 1.4 38 1.7 37 3.1 65 3.0 
 Chromosomal: Other specified autosomal 35 0.8 138 1.5 5 0.5 8 0.4 6 0.5 32 1.5 
 Genetic: Other or not specified 155 3.7 520 5.7 22 2.1 93 4.2 53 4.5 164 7.6 
 Metabolic disorders 48 1.1 149 1.6 16 1.5 42 1.9 18 1.5 45 2.1 
 Teratogenic 67 1.6 191 2.1 13 1.3 44 2.0 27 2.3 48 2.2 
 CNS defect 84 2.0 326 3.6 15 1.4 56 2.6 27 2.3 90 4.2 
 Other birth defect 13 0.3 34 0.4 5 0.5 12 0.5 3 0.3 6 0.3 
Other predisposing factors             
 Maternal medical condition 79 1.9 167 1.8 20 1.9 58 2.6 26 2.2 50 2.3 
 Intrauterine growth related 81 1.9 219 2.4 16 1.5 32 1.5 29 2.4 68 3.2 
 Labour/delivery complications 64 1.5 217 2.4 27 2.6 106 4.8 16 1.4 40 1.9 
 Perinatal complications 157 3.7 435 4.8 51 4.9 119 5.4 43 3.6 102 4.7 
 Neonatal/postnatal  complications 252 6.0 565 6.2 76 7.3 173 7.9 70 5.9 168 7.8 
 Other including psychosocial factors 391 9.3 648 7.1 109 10.5 164 7.5 103 8.7 168 7.8 
No specified cause             
 No specified cause 980 23.2 2505 27.6 266 25.7 750 34.3 236 19.9 511 23.7 
Associated conditions             
 Epilepsy or convulsions 664 22.0 1476 17.3 158 21.6 367 17.7 175 20.7 383 18.5 
 Cerebral palsy 47 1.1 138 1.5 13 1.3 17 0.8 18 1.5 49 2.3 
 Sensory defect 405 9.6 1113 12.3 84 8.1 241 11.0 107 9.0 294 13.6 
 Autism 152 3.6 322 3.5 4 0.4 2 0.1 12 1.0 4 0.2 
 Asperger syndrome 11 0.3 6 0.1 0 - 0 - 1 0.1 1 0.0 
 Rett syndrome 14 0.3 27 0.3 1 0.1 2 0.1 4 0.3 11 0.5 
 Pervasive developmental disorder (unspecified) 137 3.2 120 1.3 21 2.0 6 0.3 22 1.9 1 0.0 
* An individual may have up to 3 attributions recorded in the Heber classification fields on the intellectual disability register. 
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Table 4a. Age at first psychiatric contact and at first inpatient admission for persons with a dual diagnosis compared to those with psychiatric illness only (for whole-of-
population) 
 Age at first psychiatric contact Age at first inpatient admission 

 Dual diagnosis Psychiatric illness only Dual diagnosis Psychiatric illness only 

 Median 
(95% confidence interval) 

Median 
(95% confidence interval) 

Median 
(95% confidence interval) 

Median 
(95% confidence interval) 

Schizophrenia  23.8 (22.6, 24.9) 30.1 (29.7, 30.5) 24.5 (23.1, 25.9) 30.4 (30.0, 30.8) 
Bipolar disorder 26.9 (25.1, 28.7) 35.0 (34.6, 35.4) 30.0 (27.4, 32.6) 35.6 (35.1, 36.1) 
Unipolar depression 26.6 (25.1, 28.1) 36.4 (36.0, 36.8) 29.5 (23.9, 35.1) 38.6 (38.1, 39.1) 
Psychosis (lifetime) 23.6 (22.8, 24.4) 35.5 (35.3, 35.7) 24.8 (23.9, 25.6) 36.7 (36.4, 36.9) 
Any psychiatric illness 18.8 (18.3, 19.2) 32.2 (32.1, 32.3) 22.5 (21.9, 23.1) 36.8 (36.7, 37.0) 
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Table 4b. Service utilisation by persons with a dual diagnosis compared to those with psychiatric illness only (by birth cohort) 
 Any inpatient admissions Inpatient admissions Inpatient days 

 Percentage Rate per 5 years  
since first admission 

Rate per 1000 days  
since first admission 

 1950-64  
birth cohort 

1965-79  
birth cohort 

1950-64  
birth cohort 

1965-79  
birth cohort 

1950-64  
birth cohort 

1965-79  
birth cohort 

 Dual 
diag. 

Psych. 
only 

Dual 
diag. 

Psych. 
only 

Dual 
diag. 

Psych. 
only 

Dual 
diag. 

Psych. 
only 

Dual 
diag. 

Psych. 
only 

Dual 
diag. 

Psych. 
only 

Schizophrenia  92.2 90.0 92.8 85.7 1.6 1.5 3.5 2.9 34 17 45 30 
Bipolar disorder 97.4 76.8 90.6 74.9 2.3 1.6 2.5 2.4 31 13 21 17 
Unipolar depression 90.0 67.7 62.1 58.1 1.6 1.4 3.8 1.7 5 6 22 6 
Psychosis (lifetime) 92.7 80.3 89.3 75.3 1.9 1.5 3.2 2.4 22 10 23 13 
Any psychiatric illness 65.3 61.9 55.0 55.7 0.9 0.7 1.4 1.1 9 2 6 2 
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Appendix 5.3  Pregnancy, delivery, and neonatal complications in a 
population cohort of women with schizophrenia and major affective 
disorders 
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Appendix 5.4 Influenza epidemics and incidence of schizophrenia, 
affective disorders and mental retardation in Western Australia: no 
evidence of a major effect 
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