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Roisko, Riikka, Parental Communication Deviance as a risk factor for thought
disorders and schizophrenia spectrum disorders in offspring. The Finnish Adoptive
Family Study
University of Oulu Graduate School; University of Oulu, Faculty of Medicine, Institute of
Clinical Medicine, Department of Psychiatry; Oulu University Hospital
Acta Univ. Oul. D 1262, 2014
University of Oulu, P.O. Box 8000, FI-90014 University of Oulu, Finland

Abstract

Both genetic and biological and psychosocial environmental risk factors contribute to the
aetiology of schizophrenia spectrum disorders. Among the much studied environmental risk
indicators are parental Communication Deviance (CD) and the winter or spring birth of a child.
Genetic and environmental risk factors do not function in isolation from each other, but gene-
environment interactions play a major role in the aetiology of psychotic disorders. The aim of this
doctoral thesis is to investigate the role of parental CD as a risk factor (together with other risk
indicators) for thought disorders and schizophrenia spectrum disorders in an adoptive child.

A systematised review was performed concerning the association between parental
Communication Deviance and schizophrenia spectrum and thought disorders in offspring. A
meta-analysis could only be performed for the association of parental CD with schizophrenia
spectrum disorders in offspring. A large overall effect size was found (0.79, 95%CI 0.21–1.37).
The studies included in the systematised review suggest that frequent parental CD and thought
disorders in the offspring are connected with each other.

The two original studies are based on the data derived from the total sample of the Finnish
Adoptive Family Study (n=382). First, the association between parental Communication Deviance
scored from individual and family Rorschach protocols and the characteristics of the adoptive
child and the parents themselves was investigated. The variability of CD in the adoptive parents
in individual and family Rorschach situations was most closely associated with the characteristics
of the parents themselves. The association of an adoptive child’s thought and schizophrenia
spectrum disorders with the child’s genetic risk for schizophrenia spectrum disorders, winter or
spring birth, and parental Communication Deviance, and their interactions was also explored. The
adoptive child’s thought disorders were associated only with parental CD. None of the risk
indicators or their interactions predicted the adoptee’s schizophrenia spectrum diagnosis.

In conclusion, the results indicate that the amount of Communication Deviance is a stable trait
of an individual. It may be considered as a risk indicator for schizophrenia spectrum disorders in
offspring and, with a lower level of confidence, also for thought disorders in offspring.

Keywords: adoption study, Communication Deviance, gene-environment interaction,
high-risk study, Rorschach, schizophrenia spectrum, season of birth, TDI, thought
disorder





Roisko, Riikka, Vanhempien hajanainen kommunikaatio lapsen ajatushäiriöiden
ja skitsofreniaspektrin sairauksien riskitekijänä. Suomalainen adoptiolapsiperhe-
tutkimus
Oulun yliopiston tutkijakoulu; Oulun yliopisto, Lääketieteellinen tiedekunta, Kliinisen
lääketieteen laitos, Psykiatria; Oulun yliopistollinen sairaala
Acta Univ. Oul. D 1262, 2014
Oulun yliopisto, PL 8000, 90014 Oulun yliopisto

Tiivistelmä

Skitsofreniaspektrin sairauksien varsinaisia syytekijöitä ei tunneta, mutta niillä on lukuisia sekä
perimään että biologiseen ja psykososiaaliseen ympäristöön liittyviä riskitekijöitä. Nykytietä-
myksen mukaan riskitekijät eivät vaikuta sairauden syntyyn itsenäisesti, vaan perimän ja ympä-
ristön vuorovaikutuksella on merkittävä osuus. Paljon tutkittuja ympäristöön liittyviä riskiteki-
jöitä ovat lapsen talvi- tai kevätsyntymä ja vanhempien hajanainen kommunikaatio. Tässä väi-
töskirjassa tutkitaan vanhempien hajanaista kommunikaatiota adoptiolapsen ajatushäiriöiden ja
skitsofreniaspektrin sairauksien riskitekijänä.

Vanhempien hajanaisen kommunikaation ja lapsen skitsofreniaspektrin sairauksien ja ajatus-
häiriöiden yhteydestä laadittiin systemaattinen katsaus. Meta-analyysi voitiin tehdä vain skitso-
freniaspektrin sairauksiin liittyen. Vanhempien hajanaisen kommunikaation ja lapsen skitsofreni-
aspektrin sairauksien välisellä yhteydellä havaittiin olevan suuri efektikoko (0,79, 95 % luotta-
musväli 0,21–1,37). Katsaukseen sisällytetyt tutkimukset viittaavat siihen, että vanhempien haja-
naisella kommunikaatiolla ja lapsen ajatushäiriöillä on myös yhteys.

Väitöskirjan alkuperäistutkimukset perustuvat Suomalaisen adoptiolapsiperhetutkimuksen
aineistoon (n= 382). Aluksi tutkittiin vanhempien yksilö- ja perhe-Rorschach-tilanteissa mitatun
hajanaisen kommunikaation määrän ja lapsen ja vanhempien ominaisuuksien välistä yhteyttä.
Hajanaisen kommunikaation määrän vaihtelu selittyi pääosin vanhempien ominaisuuksilla. Seu-
raavaksi tutkittiin adoptiolapsen ajatushäiriöiden ja skitsofreniaspektrin sairauksien yhteyttä lap-
sen skitsofreniaspektrin sairauksille altistavan perimän, talvi- tai kevätsyntymän ja vanhempien
hajanaisen kommunikaation kanssa. Huomioon otettiin myös riskitekijöiden yhteisvaikutukset.
Mikään riskitekijä tai niiden yhteisvaikutus ei ollut yhteydessä lapsen skitsofreniaspektrin sai-
rauteen. Lapsen ajatushäiriöt olivat yhteydessä ainoastaan vanhempien hajanaiseen kommuni-
kaatioon.

Tutkimuksen tulokset osoittavat, että vanhempien hajanainen kommunikaatio on kohtalaisen
muuttumaton piirre, joka on lapsen skitsofreniaspektrin sairauksien riskitekijä. Tulokset viittaa-
vat myös siihen, että vanhempien hajanainen kommunikaatio voi olla lapsen ajatushäiriöiden ris-
kitekijä.

Asiasanat: adoptiolapsitutkimus, ajatushäiriö, hajanainen kommunikaatio, perimän ja
ympäristön vuorovaikutus, riskilapsitutkimus, Rorschachin mustetahratesti,
skitsofreniaspektri, syntymävuodenaika, TDI
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1 Introduction 

Schizophrenia-like conditions have been described worldwide throughout 

recorded history (Bhati 2013). Schizophrenia was distinguished from other types 

of severe mental illness and the term “schizophrenia” was introduced in the early 

20th century (Bleuler 1950). Later it was found that schizophrenia is not a 

conceptually or dimensionally separate entity from other psychotic disorders, but 

there is overlap in risk factors, diagnostic criteria, and the clinical picture of 

severe psychiatric disorders. The term “schizophrenia spectrum” was introduced 

about 50 years ago (Kety et al. 1968) and, since then, many definitions of 

schizophrenia spectrum have emerged, but no uniform view on the boundaries of 

schizophrenia spectrum has been established. 

Despite the long history of the concept of schizophrenia and an intensive 

search for the causes of schizophrenia, which has been going on for decades, its 

aetiology has remained an unresolved problem. Family, twin, and adoption 

studies have shown that schizophrenia and other severe psychiatric disorders with 

psychotic features run in families (Shih et al. 2004). The high estimates of 

heritability based on family studies have been criticised as underestimating the 

role of the environment (Brown 2011). Molecular genetic studies have shown that 

both rare genetic variants with strong effects (Sullivan et al. 2012) and common 

variants with small effects (Sullivan et al. 2012, Ripke et al. 2013) contribute to 

the genetic basis of heritability of schizophrenia. However, genotypic relative 

risks for even the most significant and replicated loci for schizophrenia have been 

small, at about 1.10 (Kim et al. 2011). The strongest risk indicator for 

schizophrenia, having a first-degree relative with a schizophrenia diagnosis, 

increases the risk of schizophrenia in an individual tenfold (from about 1% to 

10%). Genetic liability seems not to be specific to schizophrenia, but shared for 

broadly defined schizophrenia spectrum disorders (Bigdeli et al. 2014) or even for 

psychiatric disorders in general (Lee et al. 2013). 

In addition to genetic factors, several biological and psychosocial 

environmental risk factors contribute to the aetiology of psychotic disorders. 

These include pre- and perinatal factors, such as prenatal infections (Brown & 

Derkits 2010), nutritional deficiencies (especially hypovitaminosis D, McGrath et 
al. 2010), winter or spring birth (Torrey et al. 1997), migration (Cantor-Graae & 

Selten 2005), and urbanicity (Vassos et al. 2012). Various risk factors during 

childhood and adolescence have also been shown to be associated with 

schizophrenia and other psychotic disorders, such as childhood adversities 
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(Tienari et al. 2004, Varese et al. 2012), cannabis use (Arseneault et al. 2002), 

disadvantaged socioeconomic position (Wicks et al. 2010), and communication 

deviance in the rearing parents (Miklowitz & Stackman 1992). Many of the 

environmental risk indicators have been shown to interact with genetic risk 

factors. Even though the era of gene-environment interaction studies is just about 

to emerge, evidence indicates that gene-environment interactions play a major 

role in the aetiology of psychotic disorders (Kendler & Eaves 1986, Tienari et al. 
2004, Kendler 2005, van Os et al. 2010). 

The aim of this doctoral thesis is to investigate the role of parental 

Communication Deviance as a risk factor for thought disorders and schizophrenia 

spectrum disorders in an adoptive child. To achieve this aim, it is first determined 

what is known about the association of parental Communication Deviance and 

psychiatric disorders and thought disorders in offspring, by means of a systematic 

review and meta-analysis. Second, it is assessed if the amount of parental 

Communication Deviance is independent of characteristics of the adoptive child 

and the parents themselves. This aim is connected to the issue of the direction of 

the effect between parental CD and the psychopathology of the child. Third, the 

association of parental Communication Deviance, together with the genetic risk 

status of a child and their season of birth, with thought disorders and 

schizophrenia spectrum disorders in an adoptive child is investigated. The thesis 

consists of three original publications, each of which deals with one aim of the 

study, and a compilation. 

This doctoral thesis is a part of the Finnish Adoptive Family Study (Tienari et 
al. 1987, Tienari et al. 2000). The data on the subjects of the Finnish Adoptive 

Family Study have been collected from tests, personal and family interviews, and 

registers. The Finnish Adoptive Family Study is a prospective longitudinal high-

risk study, which aims to investigate the contribution of genetic risk and adoptive 

family environmental variables (including parental Communication Deviance) to 

the psychopathology of the adoptive child.  
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2 Review of the literature 

2.1 Schizophrenia 

Schizophrenia was recognised and differentiated from manic-depressive 

psychosis by Emil Kraepelin in early 20th century (Kraepelin 1919), but it was 

Eugen Bleuler (1950) who first used the term “schizophrenia”. Nowadays, 

schizophrenia is defined as a combination of delusions, hallucinations, 

disorganised speech, disorganised or catatonic behaviour, and negative symptoms 

that are present for at least one (ICD-10, WHO 1994) or six months (DSM-5, 

APA 2013) without considerable affective symptoms. Lifetime prevalence of 

schizophrenia worldwide is estimated to be 0.57 (mean), lifetime morbid risk 

0.7%, and incidence 23.7/100 000 (mean), but both estimates show prominent 

variation between study sites and being higher, for example in urban sites and 

among migrants (McGrath et al. 2008). In a Finnish study, the lifetime prevalence 

of schizophrenia was 0.87%, but if register diagnoses were also included in the 

analyses, 1.00% (Perala et al. 2007). In the same study, lifetime prevalence of any 

psychotic disorder was estimated to be 3.06% and 3.48%, respectively. 

Subclinical psychotic symptoms are far more common in the general population, 

with a median prevalence rate of about 5% and a median incidence rate of about 

3% (van Os et al. 2009). 

The search for the causes of schizophrenia has been going on for decades, but 

its specific aetiology has remained an unresolved problem. Schizophrenia seems 

to be an aetiologically heterogeneous syndrome with genetic and environmental 

risk factors, the latter consisting of both biological and psychosocial factors 

(Tandon et al. 2008). It has been suggested that one major reason for the lack of 

success of research on aetiology of mental disorders (including schizophrenia) is 

current diagnostic system which, with its descriptive diagnoses, does not reflect 

relevant neurobiological and behavioural systems (Cuthbert & Insel 2013). To 

overcome this obstacle, the National Institute of Mental Health (NIMH) began the 

Research Domain Criteria (RDoC) project about five years ago (Cuthbert & Insel 

2013). The RDoC project ultimately aims to develop a research classification 

system based on dimensions of neurobiology and observable behaviour which is 

supposed to reveal the aetiology and pathophysiology of mental disorders better 

than research relying on the current descriptive, categorical diagnostic system. 
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2.1.1 Risk factors for schizophrenia 

Genetics and epigenetics  

Family, twin, and adoption studies have shown that schizophrenia, as well as 

other severe psychiatric disorders with psychosis (e.g. bipolar disorder), runs in 

families (Shih et al. 2004). If one of the monozygotic twins has schizophrenia, the 

other has a relative risk of 50–70 for the disorder. As the percentage of shared 

genetic material decreases, an individual’s relative risk of schizophrenia 

decreases: it is 9–18 if a family member with schizophrenia is a dizygotic twin 

pair or another first degree relative, and it further decreases if second or third 

degree relatives are concerned (Tandon et al. 2008). Based on twin studies, the 

heritability of the liability for schizophrenia (the proportion of variance in liability 

for an illness in the general population that is accounted for by genetic effects) is 

estimated to be as high as 80% (Sullivan et al. 2003). Adoption studies also show 

that schizophrenia runs in families (Heston 1966, Rosenthal et al. 1971, Kety et 
al. 1975, Kendler & Gruenberg 1984). However, those adoption studies in which 

specified environmental factors have also been explored strongly suggest the 

contribution of both genetic and environmental factors in the aetiology of 

schizophrenia and schizophrenia spectrum disorders (Wender et al. 1968, Wynne 

et al. 1978, Tienari et al. 2004, Wicks et al. 2010). 

Advances in technology and science have made it possible to try to elucidate 

the genetic basis and exact mechanisms of the heritability of schizophrenia, and 

both rare genetic variants with strong effects (Sullivan et al. 2012) and common 

variants with small effects (Sullivan et al. 2012, Ripke et al. 2013) have been 

found. However, so far, even the most significant and replicated loci for 

schizophrenia typically have genotypic relative risks of about 1.10 (Kim et al. 
2011).  

In addition to structural changes in DNA, the transcription of genes into 

proteins may be affected by epigenetic changes. Three systems are known to be 

used in epigenetic silencing of genes: DNA methylation, RNA-associated 

silencing, and histone modification (Egger et al. 2004). Through epigenetic 

mechanisms, environmental factors can affect gene expression (Weaver et al. 
2004) and give rise to diseases (Egger et al. 2004). Though there has been wide 

speculation about the role of epigenetic mechanisms in schizophrenia, research 

into it is, however, still in its infancy, and much more research is needed to 
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elucidate the significance of epigenetic mechanisms in the neurobiology of 

schizophrenia (Dempster et al. 2013). 

Research into the genetics of schizophrenia, as well as other psychotic 

disorders, has been hampered by their heterogeneous phenotypes. The 

endophenotype concept in psychiatry was introduced in the 1970s, but it laid 

dormant for decades until its re-introduction in 2003 (Gottesman & Gould 2003), 

since when it has enjoyed a revival (Miller & Rockstroh 2013). Endophenotypes 

for psychopathology are conceived as measurable components, unseen to the 

naked eye, that causally connect genetic liability to clinical disorder (Gottesman 

& Gould 2003, Miller & Rockstroh 2013). The vast majority of studies of 

schizophrenia endophenotypes are concerned with measures of anatomical and 

physiological variants and neurocognitive measures (Allen et al. 2009), but 

indices of disordered thought have also lately been explored as an endophenotype 

for schizophrenia and schizophrenia-related disorders (Gooding et al. 2012, 

Gooding et al. 2013). 

Environmental risk factors 

Even though schizophrenia (like other severe psychiatric disorders, e.g. bipolar 

disorder) is considered a highly heritable disease, environmental factors are also 

recognised to have relevance in the aetiology of schizophrenia. 

Several pre- and perinatal risk factors have been associated with 

schizophrenia: prenatal infections [especially influenza (Brown & Derkits 2010)], 

maternal stress (Myhrman et al. 1996, van Os & Selten 1998, Khashan et al. 
2008, Malaspina et al. 2008), prenatal nutritional factors (famine; iron, folate, and 

vitamin D deficiency) (Susser et al. 1996, McGrath et al. 2010, McGrath et al. 
2011), winter or spring birth (Torrey et al. 1997), migration (Cantor-Graae & 

Selten 2005), urbanicity (Vassos et al. 2012), advanced paternal age (Miller et al. 
2011), and complications in pregnancy and delivery (Cannon et al. 2002). Both 

low and high birth weight have been shown to increase the risk for later 

schizophrenia (Cannon et al. 2002, Moilanen et al. 2010). Individuals who later 

develop schizophrenia also show premorbid cognitive, physical, and social 

impairment and subtle and nonspecific behavioural deviations (Tandon et al. 
2008, Welham et al. 2009). Various risk factors during childhood and adolescence 

have also been shown to be associated with schizophrenia and other psychotic 

disorders: childhood adversities (Tienari et al. 2004, Varese et al. 2012), cannabis 

use (Arseneault et al. 2002), disadvantaged socioeconomic position (Wicks et al. 
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2010), central nervous infections (Dalman et al. 2008), and communication 

disorders in the rearing parents (Wynne et al. 1977, Goldstein 1985, Miklowitz & 

Stackman 1992, de Sousa et al. 2014). In addition to parental Communication 

Deviance, measures of family affective tone are much studied as family 

environmental risk factors. The most studied measure of family affective tone is 

Expressed Emotion (EE) (Brown et al. 1972, Vaughn & Leff 1976a). EE is a 

measure of the degree to which a relative of a recently hospitalized schizophrenic 

patient holds highly critical and/or emotionally overinvolved or overprotective 

attitudes towards the patient. It is not considered as an aetiological risk factor for 

psychiatric disorders, but as a predictor of relapse in schizophrenia and also in 

mood disorders, including bipolar disorder (Hooley 2007). Carers’ critical 

comments (but not the overall EE) increase the risk of relapse in first-episode 

psychoses 2.3-fold (Alvarez-Jimenez et al. 2012).   

The season of birth is one of the intensively studied biological risk indicators 

in schizophrenia. In a comprehensive review (Torrey et al. 1997), it was 

concluded that the rate of increase of winter-spring births in schizophrenia and 

also in bipolar and schizoaffective disorder (from November to April, the peak 

from January to February) is 5-10% compared with the expected number of births 

during the season. The result on the increase in winter-spring births in 

schizophrenia has since been replicated in a large register-based study (Mortensen 

et al. 1999), but the finding was not constant in all study populations in a 

replication attempt (Pedersen & Mortensen 2001). The increase in winter-spring 

births in schizophrenia has only been detected in the northern hemisphere 

(McGrath & Welham 1999, Davies et al. 2003). Even though the absolute 

increase in risk of schizophrenia related to winter-spring birth is small, it is not 

insignificant, because a considerable proportion of the population is exposed to 

risk. For this reason, the population attributable fraction (PAF) according to 

season of birth is estimated to be as high as 10% (Torrey et al. 1997, Mortensen et 
al. 1999), while PAF according to the strongest risk factor known, namely family 

history, is 5.5%. It has been suggested that the season of birth effect would be 

present only in those population groups where there is no genetic liability to 

psychotic disorders, but the results of the studies concerning this issue are 

controversial (Torrey et al. 1997, Mortensen et al. 1999, Kinney et al. 2000, 

Carrion-Baralt et al. 2006). 

The studies on the season of birth in other psychiatric diagnoses are sparse, 

but the results suggest that similar excess in winter-spring births as in 

schizophrenia may be present in affective psychoses (Castrogiovanni et al. 1998, 
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Hultman et al. 1999). There is only one study that has explored the association of 

psychotic-like experiences and season of birth (Tochigi et al. 2013), in which a 

significant excess of winter births (from November to March) was observed in the 

prevalence of psychotic-like experiences. There is evidence that another indicator 

of vulnerability to schizophrenia, schizotypy, is also associated with winter or 

early spring birth (Lahti et al. 2009, Hori et al. 2011, Bolinskey et al. 2013). 

While there is a multitude of studies concerning the association of the season 

of birth and psychiatric disorders, much less is known about how the season of 

birth effect is mediated. It is proposed that it represents a proxy for certain 

meteorological factors, prenatal infections, nutritional deficiencies, the effect of 

external materials (e.g. heavy metals), factors on the paternal side, maternal 

hormones, and seasonal variation in procreation (Tochigi et al. 2004). 

Accumulating evidence supports the hypotheses that the season of birth effect is 

mediated by either prenatal infections or vitamin D deficiency, the latter of which 

could also explain the variability in the risk of schizophrenia according to place of 

birth and migrant status (McGrath et al. 2004, Kinney et al. 2009). Results of 

both epidemiological and animal experimental research support the hypothesis on 

the association between developmental vitamin D deficiency and increased risk of 

schizophrenia (McGrath et al. 2010, Eyles et al. 2013). 

Joint effects of genotype and environment 

The high estimates of heritability based on family studies have been criticised as 

underestimating the role of the environment by ignoring gene-environment 

interactions and gene-environment correlations (Brown 2011). There is growing 

evidence that the aetiology of psychotic disorders can be accounted for neither in 

genetics nor in environmental factors alone, but rather the joint effects of genes 

and environment play a major role (van Os et al. 2010). The three basic models 

for the joint effects of genotype and environment are: 1) additive effects of 

genotype and environment, 2) genetic control of sensitivity to the environment, 

and 3) genetic control of exposure to the environment (also called GxE 

correlation) (Kendler & Eaves 1986). Evidence supports the hypothesis that the 

mechanism of interaction in most cases is genetic control of sensitivity to the 

environment (van Os et al. 2008). There are several adoption studies that provide 

evidence on the interaction of inherited vulnerability and risk factors in the 

psychosocial environment (parental Communication Deviance, adverse rearing 

environment, and disadvantaged socioeconomic position) in the manifestation of 
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thought disorders and psychotic and other psychiatric disorders (Wahlberg et al. 
1997, Wahlberg et al. 2004, Tienari et al. 2004, Wicks et al. 2010). There is also 

direct molecular evidence on gene-environment interactions in psychosis (Caspi 

et al. 2005), but candidate gene-by-environment studies have been criticised as 

not being robust because of marked publication bias among replication attempts 

and underpowered samples (Duncan & Keller 2011). However, this purely 

statistical (theory-free) approach that requires huge samples has been also 

criticised. Theory-free approach is not considered to be either sufficient of even 

necessary for evaluating research into GxE interaction hypotheses involving 

candidate genes with known functions and association to the outcome measure. 

(Caspi et al. 2010). 

2.2 Schizophrenia spectrum disorders 

The history of the idea of schizophrenia spectrum disorders extends over one 

hundred years. Both Kraepelin and Bleuler observed that some relatives of 

schizophrenia patients, though never psychotic themselves, displayed symptoms 

similar to but milder than those in schizophrenia. However, it was not until 1968 

that the term “schizophrenia spectrum” was introduced (Kety et al. 1968), 

referring to these signs and symptoms observed in relatives of schizophrenia 

patients. Schizophrenia spectrum disorders are regarded as reflectors of shared 

genetic vulnerability with schizophrenia. 

The main body of literature concerning the existence and boundaries of 

schizophrenia spectrum is based on family, twin, and adoption studies (Tienari et 
al. 2003, Shih et al. 2004, Goldstein et al. 2010, Rasic et al. 2014). In the vast 

majority of these studies, environmental risk indicators are not taken into account, 

even though, especially in studies of biological families, genetic and 

environmental risk factors cannot be disentangled. There is also some direct 

molecular evidence that supports the hypothesis of shared genetic liability to 

broadly defined schizophrenia spectrum disorders (Bigdeli et al. 2014) or even to 

psychiatric disorders in general (Lee et al. 2013). 

Since the 1960s, many definitions of schizophrenia spectrum have emerged, 

and no uniform view on the boundaries of schizophrenia spectrum has been 

established. There has been discussion on whether genetic vulnerability is specific 

only to non-affective psychoses, to any psychiatric disorder with psychosis or 

psychotic-like experiences, or if there is a vulnerability to psychiatric disorders in 

general. 
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Kety and his co-workers (1968, 1978) originally applied a rather narrow 

definition of schizophrenia spectrum disorders, including chronic schizophrenia, 

acute schizophrenic reaction, border-line state, and inadequate personality, with 

the latter two categories being reminiscent of diagnoses of DSM-5 schizoid and 

schizotypal personality disorders. A highly similar narrow definition of 

schizophrenia spectrum can be found in DSM-5, in which schizophrenia, 

schizoaffective disorder, schizophreniform disorder, brief psychotic disorder, and 

delusional disorder are included in the spectrum, and schizotypal personality 

disorder is also recognised as a spectrum disorder (Bhati 2013). 

One extensively studied definition of schizophrenia spectrum is that of 

Kendler and colleagues, which assumes shared genetic liability for several 

disorders with varying degrees of severity. It is based on family studies, and the 

spectrum includes schizophrenia, schizoaffective disorder, other non-affective 

psychoses and also affective psychoses (Kendler et al. 1993a, Kendler et al. 
1995b) and schizotypal, paranoid, schizoid, and avoidant personality disorders 

(Kendler et al. 1993b, Kendler et al.1995b, Asarnow et al. 2001, Fogelson et al. 
2007). 

The broad definition of schizophrenia spectrum is supported by growing 

evidence of the existence of a psychosis continuum (van Os et al. 2009) that 

extends from transitory subclinical psychotic experiences to clinical psychotic 

disorders. Subclinical psychotic symptoms are much more common than clinical 

psychoses in general population (a median prevalence rate of about 5% and a 

median incidence rate of about 3%), although 75–90% of cases are transitory, and 

they share risk factors with schizophrenia (van Os et al. 2009). A dose-response 

but not necessarily linear association between increasing severity of psychosis 

and proxies of genetic factors (mental illness in family members, family history 

of common mental disorder and severe mental illness) has been found (Binbay et 
al. 2012). In the same study by Binbay and colleagues (2012), several 

environmental risk indicators were also found to be associated with severity of 

outcome, with associations being either linear or extralinear, depending on the 

type of risk indicator. 

Even though the vast majority of literature supports the hypothesis that 

genetic vulnerability is shared among psychotic disorders, there is also evidence 

of more general vulnerability to psychiatric disorders. In a large register-based 

study (Mortensen et al. 2010), the highest relative risk of schizophrenia was 

associated with schizophrenia in a first-degree relative, but categories of mental 

disorder (severe enough to lead to psychiatric hospitalisation or out-patient 
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contact) among first-degree relatives were also associated with increased risk. It 

was concluded that population attributable risk (PAR, an estimate of the fraction 

of the total number of cases of schizophrenia in the population that would not 

have occurred if the effect of the specific risk factor had been eliminated) due to 

family histories that include schizophrenia is 6.0%, but PAR attributed to mental 

disorder and suicide is 27.1%. In a meta-analysis of family high-risk studies 

(Rasic et al. 2014), it was shown that high-risk children of parents with severe 

mental illness (schizophrenia, bipolar disorder, or major depressive disorder) had 

a significantly increased risk of developing severe mental illness as compared to 

control children. The results of a huge register-based study with more than 2 

million nuclear (also adoptive) families (Lichtenstein et al. 2009) showed that 

first-degree biological relatives of probands with schizophrenia or bipolar 

disorder were at increased risk of both of these disorders. It was concluded that 

schizophrenia and bipolar disorder partly share a common genetic cause. 

The available molecular evidence also supports the hypothesis about a shared 

genetic vulnerability between several disorders: schizophrenia polygene scores 

(SNP) differed significantly across diagnostic categories, being highest in those 

with a very narrow schizophrenia-spectrum, lowest in those with no psychiatric 

illness, and in-between with a more or less broad schizophrenia spectrum. All the 

relatives of affected subjects, including those with no diagnosis at all, had higher 

scores than relatives in the control sample (Bigdeli et al. 2014). In a genome-wide 

association study of genetic relationship between five psychiatric disorders 

[schizophrenia, bipolar disorder, major depressive disorder (MDD), autism 

spectrum disorders (ASD) and attention-deficit-hyperactivity disorder (ADHD)], 

SNP-based coheritabilities were found to be high between schizophrenia and 

bipolar disorder; moderate between schizophrenia and MDD, bipolar disorder and 

MDD, and ADHD and MDD; and low (but significant) between schizophrenia 

and ASD (Lee et al. 2013). 

2.3 Thought disorders 

2.3.1 Definition and assessment of thought disorders 

The presence of disordered thought and language in schizophrenia has been 

recognised as early as the disease itself. Kraepelin (1919) described dementia 

praecox as a progressive mental and social deterioration, including deterioration 
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in the capacity to think. Bleuler (1950), who introduced the term “schizophrenia”, 

went one step further and assumed thought disorder (an associative disturbance) 

to be a central feature of this disease. Kurt Schneider’s definitions of first and 

second rank symptoms of schizophrenia (1974) have had a great impact on 

diagnostic classification of mental disorders as the first rank symptoms were long 

considered to be specific to schizophrenia. Schneider’s list of first rank symptoms 

includes following indicators of disordered thought: thought withdrawal and other 

forms of thought interference, thought diffusion and delusional perception 

(Schneider 1974). 

Despite a long history of a concept of and research on thought disorders, an 

exact definition of thought disorder has been lacking since the days of Kraepelin. 

One obvious reason that makes the definition of the essence of disordered thought 

complicated is insufficient scientific knowledge on the mechanisms of not 

disordered, “normal” thinking. Basically, two categories of definitions of thought 

disorders have been distinguished, the one being based on content (e.g. delusions) 

and the other on form of thought. The main interest of researchers has been 

focused on the latter, formal thought disorders (Harvey & Neale 1983). 

Several features have been used to characterise formal thought disorders: 

associative disturbances, illogicality, concrete thinking, conceptual overinclusion, 

intermingling, autistic thinking, poverty of content of speech, incoherence, 

clanging, perseveration, echolalia, blocking, and poverty of speech (Marengo & 

Harrow 1988). Thought disorders have also been dichotomised to positive and 

negative types (Andreasen 1979b, Andreasen & Grove 1986, Marengo & Harrow 

1988), the former meaning that disordered thinking replaces conventional 

thinking, and the latter that there are some deficiencies in thinking, such as 

poverty of content of speech. In addition to purely dividing manifestations of 

disordered thought into categories and counting their frequencies, thought 

disorder severity has also long been the subject of research (Harrow & Quinlan 

1977, Johnston & Holzman 1979). 

The presence of thought disorder is conventionally inferred from disordered 

speech, and there has been a long-lasting, still ongoing debate on the issue of 

whether thought disorder is actually a speech disorder, a linguistic rather than a 

psychological problem. There is some evidence that language as such is impaired 

in schizophrenia (DeLisi 2001), especially in the fields of semantics, discourse, 

and pragmatics (Radanovic et al. 2013). Motor features of disordered speech have 

also gained some attention, and subjects with thought disorders have been shown 

to have slow, redundant speech with more pauses between clauses than speakers 
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without thought disorders (Marengo & Harrow 1988). Crow (2008) has gone 

even so far that he claims that the nuclear symptoms of schizophrenia (and 

broadly defined psychosis) can be considered entirely as a disorder of language. 

The majority of researchers, however, presuppose thought disorders to be a 

psychological or psychiatric phenomenon. 

During the more than one hundred years of observation and research on 

thought disorders, a substantial number of scales and other methods to assess the 

quantity and quality of thought disorders have been established. This is partly a 

reflection of the miscellaneous nature of definitions of disordered thought. The 

data for investigations have been collected from a variety of situations (Harvey & 

Neale 1983): from interaction with patients on a hospital ward in early studies, 

diagnostic interviews (Cancro 1968, Andreasen 1979a), and from projective 

testing sessions (Friedman 1952, Harrow et al. 1972, Johnston & Holzman 1979, 

Liddle et al. 2002). Some researchers, especially in the field of psycholinguistics 

(DeLisi 2001), have prioritised gathering samples of natural language using 

several methods.  

The data collected from the aforementioned situations has been analysed 

using numerous methods. Early studies were merely descriptions of thought 

disorder (Kraepelin 1919) or observed certain features of what was considered to 

be disordered thought (for example, associative loosening, Bleuler 1950, Cancro 

1968). Later, however, many scales for rating the quantity and quality of 

disordered thought have been developed. Examples of these scales are Index of 

Primitive Thought (Friedman 1952), the Scale for the Assessment of Thought, 

Language, and Communication (TLC, Andreasen 1979a), the Thought Disorder 

Index (TDI, Johnston & Holzman 1979), the Kiddie Formal Thought Disorder 

Rating Scale (K-FTDS, Caplan et al. 1989), and the Thought and Language Index 

(TLI, Liddle et al. 2002). Inherent in symptom severity rating scales like the Brief 

Psychiatric Rating Scale (BPRS, Overall & Gorham 1962) and the Positive and 

Negative Syndrome Scale (PANSS, Kay et al. 1987) are also items that measure 

thought disorders. 

One of the most used rating scales for disordered thought is the TDI 

(Johnston & Holzman 1979). It tags, classifies, and measures instances of 

disordered thinking both qualitatively and quantitatively. It is conventionally used 

as an indicator of both subclinical and clinical psychopathology, but its utility as a 

vulnerability marker, an endophenotype, for schizophrenia has also been studied 

(Gooding et al. 2012). Any verbal sample can be used as material for TDI. In 

short, the revised version of the Thought Disorder Index (Solovay et al. 1986) 
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includes 23 categories weighted along a continuum of severity (0.25, 0.50, 0.75, 

and 1.0), where 0.25 represents minor idiosyncrasies, 0.50 indicates a loss of 

mooring, shaky reality contact, emotional overreaction and distinct oddness, 0.75 

is associated with psychotic disruption and characterised by instability of thinking 

and perception, absurdity, and an unrestrained combinatory tendency, and the 1.0 

level represents responses completely divorced from reality (Solovay et al. 1986). 

Specific items on the Thought Disorder Index scale (Fluid Thinking, Confusion 

and Idiosyncratic Verbalisation) have been shown to be connected to 

schizophrenia and are referred to as a schizophrenia subscale of TDI (Holzman et 
al. 1986). 

2.3.2 Aetiology of thought disorders 

Theories on the aetiology of thought disorders have been changing since the 

recognition of the phenomenon following shifts in general theories on psychiatry 

and psychology (Marengo & Harrow 1988). The first theories were based on the 

traditions of associationist psychology and psychoanalytic theory, after which 

there was a shift to behavioural and family models (Marengo & Harrow 1988). 

Family models assume that thought disorders are derivatives of deviant family 

communication, together with other family environmental and genetic factors 

(Wynne & Singer 1963a, 1963b, Singer & Wynne 1965a, 1965b, Wahlberg et al. 
1997, Wahlberg et al. 2000). 

It has long been known that schizophrenia runs in families, as well as thought 

disorders, and early on, disordered thought was suggested to be a hereditary factor 

in schizophrenia (McConaghy 1959, Johnston & Holzman 1979). Thought 

disorders have constantly been found in unaffected biological relatives and in 

individuals at high-risk of schizophrenia at a higher rate than in the general 

population (McConaghy 1959, Haimo & Holzman 1979, Parnas et al. 1982, 

Arboleda & Holzman 1985, Shenton et al. 1989, Kendler et al. 1995a, Baskak et 
al. 2008, Gooding et al. 2012, Gooding et al. 2013). This finding, as such, does 

not indicate whether it is due to genetic or environmental factors. The relative 

contribution of genetics and the environment to the development of thought 

disorders has been investigated in twin and adoption studies. Both types of studies 

of thought disorder are sparse, and the results are contradictory (Berenbaum et al. 
1985, Kinney et al. 1997, Docherty & Gottesman 2000).There is some evidence 

that gene-environment interactions make a significant contribution to the 

aetiology of thought disorders (Wahlberg et al. 1997, Wahlberg et al. 2000). 
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Genome-wide association studies of thought disorders are just about to 

emerge. So far, formal thought disorder has been associated with four genetic loci 

(PKNOX2, MYH13, PHF2, and GPC6), of which PKNOX2 is associated with 

several psychiatric disorders, while the knowledge of associations of the other 

three genes with psychiatric disorders is still incomplete (Wang et al. 2012). 

Several types of cognitive impairments have been suggested to underlie 

thought disorders in schizophrenia patients, namely impaired executive 

functioning, increased spreading activation, impaired semantic memory, and 

impaired language production (Kerns & Berenbaum 2002). In their review, Kerns 

and Berenbaum (2002) conclude that formal thought disorder is most strongly 

associated with impaired executive functioning and impaired semantic memory. 

In the systematic review and meta-analysis of semantic memory impairment in 

schizophrenia, formal thought disorders were linked to semantic memory only in 

tests of naming and verbal fluency, the latter of which also reflects executive 

dysfunction (Doughty & Done 2009). 

The number of structural and functional imaging studies on thought disorders 

is far from that concerning schizophrenia. The main finding of structural imaging 

studies of schizophrenia patients with thought disorders is volume reductions in 

the left superior temporal cortex (mainly the superior temporal gyrus) in 

language-related cortical regions, following attenuated, diminished, or inverse 

left-right asymmetry (Leube et al. 2008, Sans-Sansa et al. 2013). In functional 

imaging studies, dysfunction and inverse left-right asymmetry in the left superior 

temporal gyrus has also been a constant finding (Leube et al. 2008). 

2.3.3 Stability of thought disorders 

There has been debate on whether thought disorders are just a temporary 

reflection of a psychotic state or a stable trait of an individual, manifesting itself 

in states of clinical remission. Follow-up times in studies on thought disorders 

have been mainly quite short, from weeks to months. 

A few studies exploring disordered thought in children show that immature 

thinking, which in adults was to be classified as a thought disorder, is common 

among them and decreases with a child’s age (Arboleda & Holzman 1984, Caplan 

1994, Caplan et al. 2000). Among adult subjects, short-term follow-up studies 

(from about seven weeks to six months) show that indices of disordered thought 

(Harrow et al. 1972, Harrow & Quinlan 1977, Harrow et al. 1982, Andreasen & 

Grove 1986) tend to decrease over time. However, they do not completely 
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disappear and seem to be more persistent among patients with schizophrenia. 

Studies with longer follow-up times (from about a year to 7.5 years) continue to 

provide evidence on persistence of thought disorders among patients with a 

schizophrenia diagnosis, but not in other groups of patients (Harrow et al. 1973, 

Harrow et al. 1983, Harrow et al. 1986, Marengo & Harrow 1997). In an eleven-

year follow-up study, thought disorders measured by TDR (Solovay et al. 1986), 

the most significant predictor of thought disorder in follow-up were the baseline 

TDR scores, regardless of genetic risk status or psychiatric status (Metsänen et al. 
2005). The stability seemed to be related to the most severe TDI categories and 

one of the items on the schizophrenia scale, idiosyncratic verbalisation (Metsänen 

et al. 2006). 

Randomised controlled studies on the effect of antipsychotic medication on 

quantity or quality of thought disorders are scarce. Two papers derived from the 

same dataset of patients with a schizophrenia diagnosis (Hurt et al. 1983, Gold & 

Hurt 1990) reported that TDI scores declined significantly over the course of 

treatment with haloperidol, along with declining BPRS scores. In another study of 

patients with a schizophrenia diagnosis, more severe thought disorders defined by 

BPRS subscales and TDI severity levels were reduced by neuroleptic medication, 

but not less severe thought disorders (Spohn et al. 1986). 

2.3.4 Relationship between thought disorders and psychiatric 

disorders 

Thought disorders were long believed to be pathognomonic and also specific to 

schizophrenia. This assumption, which later turned out to be false, was for the 

most part due to a systematic bias in study designs and settings. Only 

schizophrenia patients were included in the studies and, at the same time, all 

patients with a diagnosis of schizophrenia had thought disorders because the 

diagnosis could not be settled without them. The aforementioned hypothesis had 

to be rejected as a consequence of, first, including patients other than those with a 

schizophrenia diagnosis in thought disorder studies and, second, changes in 

diagnostic criteria for schizophrenia, so that not all patients with a diagnosis of 

schizophrenia essentially had thought disorders. 

There is strong evidence that thought disorders are common in schizophrenia, 

but also in other severe psychiatric disorders like mania and schizoaffective 

disorder (Andreasen 1979b, Harrow & Quinlan 1977, Harrow & Prosen 1979, 

Johnston & Holzman 1979, Harrow et al. 1982, Harvey et al. 1984, Andreasen & 
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Grove 1986, Holzman et al. 1986, Wilcox et al. 2012). In the aforementioned 

studies, subjects with nonpsychotic psychiatric disorders, or without any 

psychiatric disorder, are employed as control groups. Although the levels of 

thought disorders are generally statistically significantly lower in these control 

groups, thought disorder is not absent even among them. Acute distress, acute 

disorder (other than psychotic), and anxiety are connected to elevated levels of 

thought disorders in clinically healthy subjects or in patients with nonpsychotic 

psychiatric disorders (Harrow & Quinlan 1977, Solovay et al. 1987). While 

broadly defined thought disorders have not succeeded in differentiating groups of 

patients with separate severe, psychotic disorders from each other, subtypes and 

severity scales of thought disorders have done so (Harrow et al. 1973, Harrow & 

Quinlan 1977, Andreasen 1979b, Küfferle et al. 1985, Andreasen & Grove 1986, 

Harrow et al. 1986, Shenton et al. 1987, Solovay et al. 1987, Marengo & Harrow 

1997, Caplan et al. 2000). 

Schizotypic individuals, and individuals at high risk of schizophrenia 

spectrum disorders, display thought disorders similar to those shown by patients 

with a schizophrenia diagnosis, including among young children (Arboleda & 

Holzman 1985, Caplan 1994, Coleman et al. 1996). 

The association between thought disorders and the outcome of schizophrenia 

and other psychotic disorders has been a quite intensively studied area. There is a 

constant finding that severe thought disorder (Harrow et al. 1983, Harrow et al. 
1986, Racenstein et al. 1999) and negative thought disorder (Andreasen & Grove 

1986, Wilcox et al. 2012) are associated with a poor clinical and functional 

outcome. Thought disorders have also been connected to an extremely poor 

outcome (Keefe et al.1987), and specifically to impairments in social functioning 

(Bowie & Harvey 2008) among patients with chronic schizophrenia. However, 

thought disorders do not predict poor outcome in isolation, but are accompanied 

by other symptoms of severe psychotic disorders. 

In a study of clinically unaffected subjects, high levels of TDI in general, and 

specifically severity level 0.50 and item idiosyncratic verbalisation, predicted any 

psychiatric diagnosis in an 18-year follow-up (Metsänen et al. 2004). Among 

patients with a diagnosis of borderline personality disorder, a high level of 

thought disorders added significantly to the prediction model of future psychosis 

(O’Connell et al. 1989). 

The diagnostic significance of thought disorders has diminished as diagnostic 

criteria have changed. In both the ICD-10 (World Health Organisation 1994) and 



33 

DSM-5 (American Psychiatric Association 2013) systems, thought disorders are 

incorporated only as one possible, but not necessary, symptom of schizophrenia. 

2.3.5 Thought disorder as a putative schizophrenia endophenotype 

An increasing interest in the search for schizophrenia endophenotypes has made 

research on thought disorders topical again. It is recommended (Gottesman & 

Gould 2003) that a proposed vulnerability measure should be defined as an 

endophenotype if it is: associated with illness, state independent (including 

adequate test-retest stability, adequate between-site reliability, and evidence that 

impairments in patients are not due to medications and they are observed 

regardless of the illness state), heritable in healthy populations and in 

schizophrenia families, and found in unaffected relatives at a higher rate than in 

the general population. The literature reviewed here suggests that specific 

measures of thought disorder (e.g. items derived from TDI) could serve as 

endophenotypic markers for schizophrenia or wider schizophrenia spectrum 

disorders. 

2.4 Communication Deviance 

2.4.1 Definition and assessment of Communication Deviance 

Research on the familial environment of schizophrenia patients began in the 

1940s (e.g. Fromm-Reichman 1948, Bateson et al. 1956, Lidz et al. 1957, Wynne 

et al. 1958). Singer and Wynne began to evaluate systematically in empirical 

studies the form of thinking and communicating (Wynne & Singer 1963a, 1963b, 

Singer & Wynne 1965a, 1965b). A tool to systematically evaluate disturbed 

communication, the Communication Deviance (CD) scale (Singer & Wynne 

1966), was eventually developed to assess specifically the degree to which family 

members are unable to share and maintain a focus of attention during 

communication. Frequent Communication Deviance in rearing parents may be 

regarded as an aspect of the long-term learning environment that may contribute 

to establishing inefficient patterns of information processing and thinking 

(Wahlberg et al. 1997). No absolute cut-off point for parental CD that is 

disadvantageous to the cognitive development of the child has been defined. 

However, Communication Deviance cannot by any means be considered an either 
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sufficient or necessary prerequisite for psychopathology, but it is assumed to 

function with other risk factors, such as genetic vulnerability (Goldstein 1987a, 

Wahlberg et al. 1997, Wahlberg et al. 2000, Wahlberg et al. 2004). 

Since the publication of the first Communication Deviance scale (Singer & 

Wynne 1966), an astonishing variety of different methods (both situations in 

which speech samples are gathered and scoring methods) of measuring the 

amount of CD have emerged. Communication Deviance has been measured both 

in experimental and natural-like interactive situations. In experimental conditions, 

either an individual or a varying number of family members or other significant 

others have participated in tests. 

The first Communication Deviance scoring manual (Singer & Wynne 1966) 

was designed to apply to speech produced in individual Rorschach (Klopfer & 

Davidson 1962) and TAT (Thematic Apperception Test, Murray 1943) situations, 

using all ten cards of the Rorschach test or the first TAT card. It was obvious from 

the beginning of these CD studies that (disturbed) communication also needs to 

be examined in interactive situations, and a method was developed for this, 

known as spouse and family Rorschach (Loveland et al. 1963). Since then, 

Rorschach and TAT cards have been used in many ways in Communication 

Deviance studies (Jones 1977, Sass et al. 1984, Rund 1986, Ditton et al. 1987, 

Tompson et al. 1990, Rasku-Puttonen et al. 1994, Poikkeus et al. 1999) and 

several methods have been employed to gather “natural” speech samples, as 

experimental conditions have not been thought to give a realistic impression of 

communication and interaction between family members (Lieber 1977, Sass et al. 
1984, Velligan 1988, Cole et al. 1993, Docherty 1993, Hamilton et al. 1993, 

Kymalainen et al. 2006). In addition to the above-mentioned Communication 

Deviance scale by Wynne and Singer (1966), there is a wide diversity of other 

scales for scoring communication obtained from different situations [Faunce & 

Singer 1975 (unpublished manuscript), Doane & Singer 1977 (unpublished 

manuscript), Jones 1977, Sass et al. 1984, Velligan 1985 (unpublished 

manuscript), Cole et al. 1986 (unpublished manuscript), Rund 1986, Tompson et 
al. 1990, Velligan et al. 1990]. The effect of variations in the size of the speech 

sample on the extent of Communication Deviance has been standardised in many 

ways, such as by dividing the number of deviances by the number of responses 

(Wynne et al. 1977), the word count (Hirsch & Leff 1971, Wynne et al. 1978), the 

number of typed lines (Doane & Mintz 1987, Velligan 1988), and the number of 

clauses (Docherty 1993). 
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Apart from the Communication Deviance scale, several other scales to 

measure parental communication disturbances defined in many ways have been 

developed. Some of the scales focus on attention during communication 

resembling the CD scale (Beavers et al. 1965, Behrens et al. 1965, Morris & 

Wynne 1965, Wild et al. 1965, Lieber 1977), while others have a focus more 

remote from the CD scale (Rund & Blakar 1986, Hølte & Wichstrøm 1990, 

Docherty et al. 1996). These scales have also been applied to studies comparing 

parents of schizophrenia patients (or, in one study, children at high risk of 

schizophrenia, Lieber 1977) to other groups of parents, with results replicating 

those concerning the association of Communication Deviance with offspring 

psychopathology. 

2.4.2 Stability of Communication Deviance 

Temporal and situational stability 

There is evidence to show that Communication Deviance is an enduring trait of a 

person rather than a transient state. There are several studies concerning the 

temporal stability of the amount of Communication Deviance (Doane & Mintz 

1987, Velligan et al. 1995, Nugter et al. 1997, Wahlberg et al. 2001), which show 

that CD is stable over time, with the longest follow-up times in studies being 11 

to 15 years, and even resistant to change (Nugter et al. 1997). The cross-

situational stability of Communication Deviance is a less studied area. There are 

only two published studies with opposite results in this area (Doane et al. 1982, 

Keskitalo 2000). Doane and colleagues (1982) found that the amount of parental 

Communication Deviance was not significantly related to the amount of CD in 

another setting (individual, spouse, and family Rorschach), while Keskitalo 

(2000), evaluating measures of CD in the same three Rorschach situations, found 

it to be permanent. In an unpublished study by Glaser (1976), there was a general 

improvement in CD scores in the parents of offspring with a schizophrenia 

diagnosis when family members all came together, as compared to CD scores in 

individual Rorschach situation. The same was true for the parents of offspring 

without a schizophrenia diagnosis. 
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Association of Communication Deviance with sociodemographic variables, 
language, and culture 

Studies that specifically explore the effect of salient sociodemographic factors 

(parental sex, age, socioeconomic status, intelligence, and educational level) on 

Communication Deviance are sparse. However, sociodemographic factors and 

their confounding effect on results have been taken into account in a vast majority 

of studies by including them in the analyses either as a covariate, or by matching 

groups by these variables. In a meta-analysis concerning the association of 

parental communication and psychosis (de Sousa et al. 2014), the effect size was 

significant and large even after excluding studies that had not controlled for the 

parents’ educational level. One study (Hamilton et al. 1993) specifically 

discusses, although it was not the primary aim of the study, the association of 

socioeconomic status (SES) measured by Hollingshead score (Hollingshead, 

unpublished manuscript) with the amount of Communication Deviance. In this 

study, subjects belonging to the high CD group had lower SES than those 

belonging to the low CD group. It is noteworthy that in almost all of the CD 

studies, the subjects or families studied fall into lower to upper middle 

socioeconomic classes, and rarely into lower or upper classes. 

There are only two studies directly exploring the effect of age on the amount 

of CD (Doane & Mintz, 1987, Wahlberg et al. 2001). Doane and Mintz (1987) 

found that the amount of CD in adulthood is significantly higher than during 

adolescence among both males and females. The follow-up time was fifteen 

years. In this study, there was a statistically significant, but only modest 

correlation between adolescent and adult CD, but it derived from female scores 

only. In a study by Wahlberg and colleagues (2001), the amount of CD in older 

subjects (21 years or older at the starting point of the study) was higher than that 

of younger subjects (younger than 21 years). For the older participants, the 

stability correlations between CD measures at initial assessment and at 11-year 

follow-up were uniformly and significantly high, but not for the younger sample. 

Studies on Communication Deviance have not shed light on the issue of 

whether CD of one or both rearing parents is required for there to be an increased 

risk of psychopathology in the offspring. In addition, the question of whether 

maternal and paternal Communication Deviance are equally significant has 

remained unanswered. In the vast majority of CD studies, both parents together 

are considered as a source of Communication Deviance, and parental CD is used 

as an independent variable. In a few studies where separate analyses of maternal 
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and paternal CD have been performed (e.g., Cole et al. 1993, Doane et al. 1982, 

Velligan et al. 1988), the effects of maternal or paternal Communication Deviance 

on offspring outcome variables differed. In a meta-analysis concerning the 

association of parental communication and psychosis (de Sousa et al. 2014), the 

effect size for mothers of psychotic offspring was statistically significantly larger 

than for fathers. 

In the majority of Communication Deviance studies, the subjects are English 

speaking and live in the USA. There are two studies carried out in the USA with 

Anglo- and Mexican-American (Doane et al. 1989) and Afro-, Anglo-, and 

Mexican-American (Kymalainen et al. 2006) subjects. In the first study of parents 

of schizophrenics (Doane et al. 1989), there was no difference in the amount of 

CD between ethnic groups. In a study of relatives of schizophrenic or 

schizoaffective patients (Kymalainen et al. 2006) differences between ethnic 

groups were found. Anglo- and Afro-Americans displayed more CD than 

Mexican-Americans, while there were no differences between Anglo- and Afro-

Americans in total amount of CD. The results of the latter study indicate that 

there may be differences between ethnic groups. In these studies, both English 

and Spanish were used. Communication Deviance studies have also been carried 

out in Finland (Rasku-Puttonen et al. 1994, Wahlberg et al. 1997, Poikkeus et al. 
1999, Wahlberg et al. 2000, Wahlberg et al. 2001, Wahlberg et al. 2004, Metsänen 

et al. 2007, Siira et al. 2007), the Netherlands (Nugter et al. 1997), and Norway 

(Rund 1986, Rund & Blakar 1986). In these studies, Finnish, Dutch, and 

Norwegian were used, and manuals were translated if needed. The earlier findings 

that frequent Communication Deviance in rearing parents is associated with 

certain diseases and disorders in the child were replicated as far as schizophrenia 

and other psychiatric disorders (Rund 1986, Wahlberg et al. 2000), learning 

disabilities (Rasku-Puttonen et al. 1994, Poikkeus et al. 1999), and thought 

disorders (Wahlberg et al. 1997, Wahlberg et al. 2000, Metsänen et al. 2007) were 

concerned, which indicates that the concept of Communication Deviance may be 

applied to different languages. However, the USA, Finland, and Norway are all 

western countries, and it is not obvious that the data on Communication Deviance 

are applicable worldwide. 
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Association of Communication Deviance with other family interaction 
measures 

Over the decades, there has been great interest in studying the interrelationship of 

Communication Deviance with other family interaction measures. The most 

studied interaction measures are Expressed Emotion (EE) (Brown et al. 1972, 

Vaughn & Leff 1976a) and Affective Style (AS) (Doane et al. 1981). Expressed 

Emotion is a measure of the degree to which a relative of a recently hospitalised 

schizophrenic patient holds highly critical and/or emotionally 

overinvolved/overprotective attitudes towards the patient. EE is traditionally 

measured using a Camberwell Family Interview conducted with the patient’s 

relatives (Vaughn & Leff 1976b). The measure of Affective Style is highly 

similar: it is composed of statements of personal criticism, guilt induction, and 

intrusiveness directed at the offspring. As distinct from EE, measures of AS are 

derived from directly observed interaction. There has been discussion on whether 

Communication Deviance and measures of family affective tone (EE and AS) 

really reflect distinctive aspects of the intrafamilial environment, or whether they 

are simply reflections of each other (Doane et al. 1981). 

The association of Communication Deviance and Expressed Emotion has 

been discussed in five studies (Miklowitz et al. 1986, Velligan et al. 1990, Cole et 
al. 1993, Docherty 1995, Kymalainen et al. 2006), even though in only two of the 

studies (Miklowitz et al. 1986, Docherty 1995), the primary aim was the 

exploration of the relation of CD and EE. In Miklowitz and colleagues’ (1986) 

study of relatives of schizophrenia patients, high-EE relatives had higher levels of 

overall CD than did low-EE relatives. In Docherty’s (1995) study of parents of 

schizophrenia patients, high and low EE groups did not differ significantly on the 

CD measure. In Kymalainen et al.’s (2006) study of relatives of schizophrenia or 

schizoaffective patients, rates of Expressed Emotion were modestly but 

statistically significantly correlated to the level of Communication Deviance. The 

same was true for fathers, but not mothers, in a study of parents of schizophrenia 

patients by Cole et al. (1993). In Velligan et al.’s (1990) study of parents of 

recent-onset schizophrenia patients, the correlation of two CD measures assessed 

in two different situations was higher than the correlation of Communication 

Deviance and Expressed Emotion measured in the same situation. 

Only three studies have discussed the association of Communication 

Deviance and Affective Style (Doane et al. 1981, Goldstein 1981, Velligan et al. 
1990). In both 1981 studies, the same set of parents of non-psychotic but 
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disturbed adolescents from the UCLA Family Project was studied. AS and CD 

measures were not significantly related. Velligan and colleagues (1990) found in 

their study of parents of recent-onset schizophrenic patients that the correlation of 

two CD measures assessed in two different situations was higher than the 

correlation of Communication Deviance and Affective Style measured in the 

same situation. 

The results of the studies reviewed here indicate that AS and CD are 

independent of each other, but results concerning the relationship between EE and 

CD are more ambiguous. However, although Communication Deviance and 

measures of family affective tone were correlated to each other, one cannot 

necessarily deduce that they are of the same origin and reflect the same 

psychological and interactional phenomena. It may also indicate that several risk 

factors tend to cumulate in the same families. 

2.4.3 Relationship of parental Communication Deviance to 

psychiatric and thought disorders in offspring 

It was hypothesised originally that disturbed communication that affects the 

manner in which foci and attention are shared is connected with what was called 

“schizophrenic” thinking, meaning formal thought disorders, attention disorders, 

and the processing of information and meaning, and not with schizophrenia as a 

clinical diagnosis. Formal thinking disorders were considered to be central and 

primary compared to a descriptive diagnosis of schizophrenia (Wynne &Singer 

1963a, b, Singer & Wynne 1965a, b, Singer 1977). Despite this, the majority of 

studies on the interrelationship of Communication Deviance and psychopathology 

in offspring concerns schizophrenia spectrum and other psychiatric disorders, and 

there are only a handful of studies concerning thought disorders and other 

impairments of cognitive functioning. 

Frequent parental Communication Deviance has been connected with 

schizophrenia spectrum disorder in offspring in several studies (Wynne 1967, 

Hirsch & Leff 1971, Wynne 1978, Goldstein 1987a, Asarnow et al. 1988, 

Docherty 1993), and also with severity of schizophrenic disorder (Cole et al. 
1993) and schizophrenia relapse (Velligan et al. 1996). In one study (Rund 1986), 

Communication Deviance did not appear to differentiate parents of offspring with 

schizophrenia diagnosis from parents of non-psychotic psychiatric patients or 

healthy subjects, but specifically the parents of offspring with other than paranoid 

schizophrenia from other groups of parents. Parental Communication Deviance is 
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not, however, specific to schizophrenia spectrum disorders, but it is present in 

other types of psychiatric disorders, although with lower frequency. A landmark 

study of families of psychiatrically ill patients (severe neurotics, borderlines, and 

schizophrenics) with those of control subjects who were either healthy or had a 

severe chronic medical condition (Wynne et al. 1977) indicated that the higher the 

parents’ Communication Deviance ratio scores were, the more severe was the 

psychiatric illness of the offspring, without any sharp cut-off point between 

psychotic and non-psychotic conditions. A study by Wahlberg and co-workers 

(2004) showed that high parental CD and an increased genetic risk to 

schizophrenia in the child together predicted a psychiatric disorder in the adopted 

child in general. An interaction of a positive family history of severe mental 

disorder (including unipolar recurrent depression) in first or second-degree 

relatives of the patient and the parental CD level was a powerful indicator of a 

high risk of a schizophrenia spectrum diagnosis in a subgroup of subjects in the 

UCLA High-Risk Study (Goldstein 1987b). 

In studies using different methods to measure thought disorders (Sass et al. 
1984, Wahlberg et al. 1997, Wahlberg et al. 2000, Metsänen et al. 2007), there 

was an association between high levels of parental Communication Deviance and 

thought disorders in the offspring. There are also studies showing association 

between parental CD and several measures of cognitive impairment (Wagener et 
al. 1986, Ditton et al. 1987, Greenwald 1989, Nuechterlein et al. 1989, Rasku-

Puttonen et al. 1994, Poikkeus et al. 1999). 

There are several reviews of Communication Deviance in families who have 

a member with schizophrenia or other schizophrenia spectrum disorder (e.g. 

Wynne 1970, Doane 1978, Wynne 1981, Goldstein 1984, Miklowitz & Stackman 

1992, McFarlane & Lukens 1994, Miklowitz 1994, Rund 1994, Kymalainen& 

Weisman de Mamani 2008). None of these reviews does, however, fulfil the 

criteria of systematized review, and no meta-analyses have been performed. 

Since the development of the concept of Communication Deviance, there has 

been controversy over the explanation of the association between parental CD and 

psychopathology in offspring. It has been suggested that Communication 

Deviance may not be an independent environmental risk factor, but a parental 

marker of shared genetic vulnerability (which, in the offspring, manifests itself as 

a psychiatric disorder) or a reflection of the parent’s own psychopathology (a 

subtle form of thought disorder) or, simply, just a reaction to the child’s deviant 

behaviour. 
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2.4.4 Parental communication and cognitive development of the 
child 

The view on the significance of environmental factors, including the role of the 

rearing parents’ communication, in the cognitive development of a child has 

changed over time, which is often referred to as the nature versus nurture debate 

(Silvén 2002). The earliest theories on the cognitive development of the child 

were based on assumptions about innate learning mechanisms, which, together 

with simple feedback from the environment concerning behaviour, would 

increase the probability that the same behaviour would continue (nativism, 

associationism). These mechanically acquired associations were presupposed to 

explain cognitive development. According to these theories, a child did not have 

an active role in the development, but was seen as a passive recipient of feedback. 

This presupposition was later found to be too simple, and the next step was to 

develop a theory that assumed that the human child has a genetically transmitted 

readiness to construct knowledge (Silvén 2002). In addition, in attachment 

theories, it is supposed that an infant is born with a biologically adaptive 

motivational system that drives the infant to create attachments. The experiences 

of an infant shape the organisation of the system (Siegel 2001).The most famous 

representative of this branch of developmental psychology is Jean Piaget. 

According to his theory of the cognitive development of a child (Piaget 1952), the 

course of development is understood as a sequence of stage-like changes that are 

regulated by the processes of assimilating information from the environment into 

cognitive structures, and accommodating those structures in external reality. 

In all the aforementioned theories, the role of the socio-cultural environment 

in constructing meanings was almost completely ignored. A shift in a paradigm 

occurred as Lev Vygotsky (1978) concluded that cognitive development is 

socially structured. He argued that in social situations, the more experienced 

others (at first the parents) take responsibility for the child’s developing mind. At 

the beginning of the process, the more experienced one has a task fundamental to 

the cognitive development: they ought to direct the child’s attention to relevant 

aspects of an event or task, and communicate about the problem at hand (Garton 

1992). The cognitive development of a child is assumed to happen in the zone of 

proximal development, in interaction (Vygotsky 1978). The external support is 

gradually reduced as cognitive development progresses. The ideas of Vygotsky 

have gone on living in the theory of social constructivism, which perceives 
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cognition entirely as a product of culture, as a structure of meanings shared 

through spoken language (Silvén 2002). 

Concerning social constructivism, the lack of a theory of processes leading to 

internalisation of knowledge was criticised (Silvén 2002). The search for these 

mechanisms led back to basically nativist theories, which presume innately 

structured, biological cognition. Later, however, the nativist approach has turned 

out to be an inadequate theory, and nativism, associationism, and constructivism 

have been combined in an effort to create a theory of cognitive development 

(Silvén 2002). As an attempt to clarify the mechanisms of cognitive development 

by computational modelling of developmental changes, the connectionist 

approach was developed in the 1980s (Yermolayeva & Rakison 2014). 

Connectionism supposes that cognitive development is regulated by multilevel 

biological and psychosocial interactions, but it has not yet been able to create a 

comprehensive theory on the cognitive development of a child (Yermolayeva & 

Rakison 2014). 

2.5 General systems theory, biopsychosocial model, and 
vulnerability theories 

Even though a general systems theory was introduced in the 1950s (von 

Bertalanffy 1956), theories of the aetiology of psychiatric disorders have followed 

the reductionist tradition as they have tried to divide a complex system, like a 

human being, into its parts, and have assumed one-way causal chains. The 

definitions of the cause have depended both on general theories in psychiatry and 

psychology, and also on the level of technical development. The technological 

level has set limits, for instance for possible statistical analyses, research on 

genetics, and neuroimaging studies. On the contrary, general systems theory 

emphasises that a system, a whole, is more than its parts. According to this theory, 

systems (like a human being) are open and interact with their environment, 

acquiring new properties, and resulting in continual evolution. In medicine, a 

biopsychosocial model that is based on general systems theory was developed in 

the 1970s (Engel 1977). In psychiatry, vulnerability-stress theory (Rosenthal 

1970, Zubin & Spring 1977, Nuechterlein 1987), which in turn is based on the 

biopsychosocial model, is widely accepted. According to vulnerability-stress 

theory, psychiatric disorders develop as several environmental risk factors interact 

with genetic or other kinds of biological vulnerability. However, even 

vulnerability-stress theory is reductionist in nature, as it presupposes a genetic or 
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other biologically acquired vulnerability as a beginning, a necessary prerequisite 

for a disorder to emerge. Evolutionary-neurodevelopmental theory (or differential 

susceptibility to environment, Ellis et al. 2011) supposes that some individuals are 

more susceptible than others to both negative and positive environmental 

conditions, but the theory is not established and models of development of 

susceptibility are still in a formative phase.  

Accumulating evidence on the significance of gene-environment interactions 

(van Os et al.2008) and epigenetics (Dempster et al. 2013) in the aetiology of 

psychiatric disorders seems to necessitate a shift in a paradigm away from 

reductionism, towards a systems theoretical view. As Miller and Rockstroh (2013, 

p. 198) elegantly state in their discussion of endophenotype research:  

“We are going to need a lot more arrows in our models, we are going to have 

to let go of the serial causation model, and we are going to have to stop 

confining genes to the entry points of the models we do use. Endophenotype 

research has twin goals of identifying the genetic contributions to 

psychopathology and identifying the mechanisms by which those 

contributions contribute. Genes are not the beginning of the causal chain. 

There is no chain, and there is no beginning.” 
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3 Aims of the study 

3.1 Aims of the study 

The Finnish Adoptive Family Study aims ultimately to assess the extent to which 

genetic and adoptive family environmental variables, including parental 

Communication Deviance, interact and contribute to psychopathology and 

impairments of adoptees, and whether a healthy and protective family 

environment could reduce the effects of genetic risk. As a part of this ultimate 

goal, the aim is also to explore the direction of effects between genetic and family 

environmental factors in a prospective longitudinal high-risk study design. The 

aims of this doctoral thesis were: 

1. To determine what is currently known about the association of parental 

Communication Deviance with psychiatric disorders and thought disorders in 

offspring (I). 

2. To study the association of parental Communication Deviance with the 

attributes of the adoptee and the adoptive parents themselves (II). 

3. To study the association of the adoptee’s thought and schizophrenia spectrum 

disorders with genetic and environmental risk indicators of psychotic 

disorders, and their interactions. The risk indicators studied were the 

adoptee’s genetic high risk of schizophrenia spectrum disorders, winter or 

spring birth, and parental Communication Deviance (III). 

3.2 Hypotheses 

The hypotheses of this study were: 

1. There is an association between frequent parental Communication Deviance 

and thought and psychiatric disorders in offspring. This hypothesis was based 

on the results of several former non-systematised reviews (Wynne 1970, 

Doane 1978, Wynne 1981, Goldstein 1984, Miklowitz & Stackman 1992, 

McFarlane & Lukens 1994, Miklowitz 1994, Rund 1994, Kymalainen & 

Weisman de Mamani 2008). 

2. An adoptee’s genetic high risk of schizophrenia spectrum disorders, or any 

other characteristic of the adoptee, has no effect on the frequency of 

Communication Deviance in the adoptive mother, father, or parents together. 

Null results were hypothesised because, based on the earlier evidence, 
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Communication Deviance seems to be relatively stable over time and even 

resistant to change (Doane & Mintz 1987, Velligan et al. 1995, Nugter et al. 
1997, Wahlberg et al. 2001). 

3. The risk of thought and schizophrenia spectrum disorders in the adoptee 

increases not only when one of the risk indicators (the adoptee’s genetic high 

risk of schizophrenia spectrum disorders, winter or spring birth, and parental 

Communication Deviance) is present, but especially when there is an 

interaction of two risk indicators. This hypothesis was based on the evidence 

that, in the light of recent research into schizophrenia, it is unlikely that any 

single cause, biological or psychosocial, can be found for it, but an 

interaction between several risk factors is likely to be essential for its onset 

(Tandon et al. 2008).  
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4 Material and methods 

4.1 Meta-analysis (I) 

4.1.1 Data collection 

The guidelines of the Meta-analysis Of Observational Studies in Epidemiology 

(MOOSE) Group (Stroup et al. 2000) were followed in reporting within the 

systematic review and meta-analysis. 

The literature was searched using a broad search term “communication 

deviance” from several databases (covering the period from 1960 to 31st Dec 

2011). In addition to a literature search of databases, the references cited by 

accessed potentially relevant papers, together with citations in major review 

papers and book chapters, were scrutinised in order to locate additional 

potentially relevant papers. 

4.1.2 Study selection 

Based on predefined criteria, quantitative original studies in which the concept of 

Communication Deviance was explicitly based on Singer and Wynne’s definitions 

and scoring methods were included. No limits were set with regard to the 

language of the papers. 

Studies exploring the association between parental Communication Deviance 

and either psychiatric disorders or formal thought disorders in offspring were 

included in the systematic review. 

The meta-analysis included papers from which descriptive statistics for the 

frequency of parental Communication Deviance in schizophrenia spectrum versus 

control groups could be extracted. 

4.1.3 Statistical methods 

The random-effects method was used to pool overall estimates of effect sizes (ES) 

for group differences. ES is calculated by dividing the difference between the 

mean scores for the groups by the pooled standard deviation. The d values of 

Cohen (1992) were used as a measure of ES. A d value of 0.2 was taken to 

indicate a small effect, 0.5 a medium effect, and 0.8 a large effect. If the results 
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were presented using categorical variables, odds ratios were calculated and 

converted to standardised mean differences (Borenstein et al. 2009). Cochran’s Q 

statistic and I2 statistics (Higgins et al. 2003) were used to assess the 

heterogeneity of the studies. The data were analysed using Stata 11.1 (StataCorp 

LP, College Station, TX, USA). 

4.2 Study design 

The present study (II, III) is a part of the Finnish Adoptive Family Study which is 

a prospective longitudinal high-risk study in which adoptees’ study method is 

applied. In the adoptees' study method the adoptive children of affected biological 

parents are examined. This method enables the evaluation of the interaction 

between biological and psychosocial risk factors, because the biological parents 

are not the rearing parents and thus genetic and rearing factors can be 

disentangled.  

4.3 Study population (II and III) 

4.3.1 The Finnish Adoptive Family Study 

As a starting point for the Finnish Adoptive Family Study, hospital records for all 

women (n=19 447) admitted to Finnish psychiatric hospitals from 1 January 1960 

to 31 December 1979 were reviewed, in order to identify those women who had 

at least once received a hospital diagnosis of a schizophrenic or paranoid 

psychosis. Subjects were excluded if they had received only a diagnosis of a 

manic-depressive, depressive, reactive, or psychogenic psychosis, or any other 

disorder. Next, the list of these women was checked through every census and 

parish register in the country to find the children who had been adopted away. 

Altogether, 264 index biological mothers who gave up for adoption 291 offspring 

were identified. After the exclusion of 94 mothers with 105 offspring for various 

reasons (e.g. adoption by a relative or adopted abroad), the total sample included 

170 biological index mothers with 186 adopted-away index offspring in 185 

adoptive families. The adoptive parents were eligible in the study with no 

exclusive diagnostic criteria. 

Biological control mothers and their offspring were eligible in the Finnish 

Adoptive Family Study if the mother had not been hospitalised because of 
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psychosis. In other words, biological control mothers had a full array of 

psychiatric and physical illness, as found in the community; they were not a 

“supernormal” control group. At the beginning of the sampling phase of the study, 

there was an effort to demographically match the index offspring and their 

adoptive families with control adoptees and their adoptive families. This, 

however, appeared be impossible, and matching was abandoned. Finally, a total of 

203 offspring of biological control mothers and their adoptive families were 

included in the study. Of 384 biological fathers (five being the fathers of two 

offspring each), 220 (57.3%) were identified. 

After diagnostic reassignment, the final study group consisted of 190 

adoptees at genetic high-risk (HR) of schizophrenia-spectrum disorders (72% of 

biological mothers had a diagnosis of schizophrenia, the rest a diagnosis of other 

schizophrenia-spectrum disorders), and 192 adoptees at genetic low-risk (LR) and 

their adoptive families (Tienari et al. 2003). The full details of sample selection 

have been reported elsewhere (Tienari et al. 2000). 

Details of the assessment procedure of the adoptive families are provided 

elsewhere (Tienari et al. 1987). The initial evaluations of the adoptees and 

adoptive parents were carried out beginning in 1977. The extensive evaluation 

was performed in families’ homes and usually took two days. Each adoptive 

parent and adoptee was given an individual 10-card Rorschach test (Klopfer & 

Davidson 1962). The parental couple and the adoptee and adoptive parents 

together were given spouse and family Rorschach tests (Loveland et al. 1963), 

respectively. The initial evaluations also included individual, spousal, and family 

interviews, and the Interpersonal Perception Method (Laing et al. 1966). 

Abbreviated versions of Wechsler’s Adult Intelligence Scale (WAIS) and 

Wechsler’s Intelligence Scale for Children (WISC) were also administered. The 

Minnesota Multiphasic Personality Inventory (MMPI, Dahlstrom et al. 1982) 

assessments were carried out for the adopted children. The adoptees and both 

adoptive parents were interviewed individually with a semi-structured diagnostic 

procedure. All interviews and test examinations were tape-recorded. 

After a median interval of eleven years from the initial evaluations, 130 index 

and 148 control adoptees were individually re-interviewed and re-tested. The 

interview schedules included an expanded lifetime version of the Present State 

Examination (PSE, Wing et al. 1974), Structured Clinical Interview for DSM-III-

R Personality Disorders (SCID-II, Spitzer et al. 1989), and the Structured 

Interview for Schizotypy (SIS, Kendler et al. 1989). In addition, the follow-up 
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assessments of the adoptees included psychological and neuropsychological 

testing. 

Research diagnoses of the biological index mothers were made using the 

DSM-III-R criteria (APA 1987). They were obtained through review of initial and 

subsequent hospital and clinic records and personal research interviews. The 

psychiatric interviews included a modified Present State Examination (Wing et al. 
1974) (with added items that facilitate making DSM-III and RDC diagnoses) and 

information about biological family psychiatric history. In as much detail as 

possible, data were also obtained on psychiatric hospitalisations and symptoms 

and personal characteristics of the biological relatives of the biological index and 

control parents. Biological control mothers were also interviewed. 

Finnish national computerised registers were searched for all subjects in the 

study (not only for biological parents and adoptees, but also for the adoptive 

parents and adoptive siblings). A register giving reasons for death was searched 

through to 31 December 2005, and the hospital discharge register for all public 

and private inpatients was searched through to 31 December 2006. Other registers 

were searched through to October 1994 for records of diagnoses that justified 

disability pension; information on sick leave prescribed by a doctor; records of 

free medication prescribed for certain illnesses, including psychoses; and 

information about criminality. 

4.3.2 Publication II: Association of parental Communication 
Deviance with the attributes of the adoptive child and adoptive 
parents 

Starting out from the total sample of 382 adoptive families (with 190 HR and 192 

LR offspring), a family was included in the study if, at first, all its members were 

alive and the parents were not divorced, or if a parent had always been missing. 

Based on this criterion, 140 families were excluded. The second inclusion 

criterion was that Rorschach records had been tape-recorded, and the third was 

that individual, spouse, and family Rorschach tests had been carried out with all 

ten cards belonging to the test. These criteria further led to the exclusion of 117 

and 16 families, respectively. These inclusion criteria were applied in order to 

avoid unnecessary substitutions for missing Communication Deviance scores, 

since not enough information is available on the validity of different substitution 

methods. The eventual subsample included 109 adoptive families, 44 of which 

were families of genetically high-risk adoptees, and 65 were families of low-risk 
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adoptees. Of these families, three were single-parent families in which the father 

had never existed. In these three single-parent families, the mother’s CD score 

was multiplied by two to compensate for that of the missing father. 

Comparison of the baseline characteristics of the eventual sample with the 

total original sample showed that the percentage of information available in the 

total sample varied from 47% (mother tongue) to 100% (gender of the adoptee 

and genetic risk status). There was no statistically significant difference between 

the cases in the subsample used here (n=109) and the total original sample in 

terms of the gender or genetic risk status of the adoptee, the age of the adoptee at 

placement with the adoptive family, or the adoptive family’s mother tongue. A 

statistically significant difference was observed in the age [in years (SD)] of the 

adoptee at the initial assessment [19.6(6.5) vs. 26.7(10.3), p=0.000], and the age 

[in years(SD)] of the adoptive mother [53.8(8.1) vs. 60.2(10.9), p=0.000] and the 

adoptive father [55.3(7.8) vs. 60.5(10.4), p=0.000]. The subjects in the original 

sample were older. A statistically significant difference between the subsample 

used in this study and the total original sample was also observed in the social 

class of the adoptive family, based on the main provider’s occupation and 

education (Statistics Finland 1983) (classes I-IV, a low number indicating a high 

social class); I: 10.1% vs. 18.9%, II: 50.5% vs. 44.2%, III: 36.7% vs. 30.2%, IV: 

2.8% vs. 7.7% (p=0.041). 

The demographic characteristics of the families with genetically high-risk and 

low-risk adoptees are presented in Table 1. 

4.3.3 Publication III: Association of adoptive children’s thought 

disorders and schizophrenia spectrum disorders with their 
genetic liability for schizophrenia spectrum disorders and 
season of birth and parental Communication Deviance 

Starting out from the total sample of 382 adoptive families (with 190 HR and 192 

LR offspring), a family was included in the study if, at first, all its members were 

alive and parents were not divorced, or if a parent had always been missing. 

Based on this criterion, 140 families were excluded. The second inclusion 

criterion was that the Rorschach records had been tape recorded and the 

individual Rorschach tests on the adoptive parents and adoptee had been carried 

out with all cards belonging to the test. This led to the exclusion of another 117 

families. The subsample finally included 125 adoptive families (53 HR and 72 

LR), with 119 families consisting of both parents and six of the mother alone. In 
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single-parent families, the mother’s CD score was multiplied by two to 

compensate for that of the missing father. 

Table 1. Demographic characteristics of the families with genetically high-risk (HR) 

and low-risk (LR) adoptees in the study samples in original publications II and III. 

Demographic characteristics Study sample in original 

publication II 

Study sample in original 

publication III 

HR 

n=44 

LR 

n=65 

p-

value1 

HR 

n=53 

LR 

n=72 

p-value 

Age of the adoptive mother, in 

years (SD) 

54.3(8.5) 53.51(7.9) 0.630 54.8(8.2) 54.2(8.3) 0.704 

Age of the adoptive father2, in 

years (SD) 

55.1(7.7) 55.34(8.0) 0.886 55.9(7.9) 56.0(8.5) 0.932 

Age of the adoptive child, in years 

(SD) 

19.1(6.0) 20.0(6.8) 0.473 19.9(6.6) 20.6(7.3) 0.588 

Age of the adoptive child at 

placement in the adoptive family, 

in months (SD) 

14.7(15.4) 14.0(11.9) 0.791 16.4(15.3) 15.1(13.0) 0.612 

Gender of the adoptive child, 

n(%) males 

19(43.2) 27(41.5) 0.510 25(47.2) 33(45.8) 1.000 

Socioeconomic status of the 

adoptive family3 n(%) 

  0.216   0.323 

I 7(15.9) 4(6.2) 8(15.1) 4(5.6)  

II 22(50.0) 33(50.8)  25(47.2) 38(52.8)  

III 13(29.5) 27(41.5)  17(32.1) 27(37.5)  

IV 2(4.5) 1(1.5)  3(5.7) 3(4.2)  
1 Student t-test in continuous variables, otherwise Pearson Chi square test or Fisher’s exact test, two-

tailed significance. The limit for statistical significance was 0.05, 2 Study sample II n=106, study sample III 

n=119, 3 Classes I-IV, a lower number indicating a higher social class 

There was no statistically significant difference between the cases in the 

subsample used here (n=125) and the total original sample, in terms of the gender 

or genetic risk status of the adoptee, the age of the adoptee at placement with the 

adoptive family, the adoptive family’s mother tongue, or the social class of the 

adoptive family. There was also no statistically significant difference regarding 

the birth month between the individuals in the subsample and in the total sample. 

A statistically significant difference was observed in the age [in years (SD)] of the 

adoptee at the initial assessment [20.3(7.0) vs. 26.7(10.3), p=0.000], and the age 

[in years(SD)] of the adoptive mother [54.5(8.3) vs. 60.2(10.9), p=0.000] and the 
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adoptive father [56.0(8.2) vs. 60.5(10.4), p=0.000]. The subjects in the original 

sample were older.  

The demographic characteristics of the families with genetically high-risk and 

low-risk adoptees are presented in Table 1. 

4.4 Variables (II, III) 

Variables used in the original studies are presented in Table 2. 

Table 2. Variables in original publications II and III. 

 Original study II Original study III 

Predictor 

variables 

Adoptive child 

Gender (male, female) 

Genetic risk status (HR, LR) 

Thought Disorder Index 

(continuous) 

Communication Deviance 

(continuous) 

Adoptive parents 

Communication Deviance 

(continuous) 

Adoptive child 

Genetic risk status (HR, LR)  

Season of birth (winter-spring, summer-autumn) 

Adoptive parents 

Communication Deviance (continuous) 

 

Covariates Age of the adoptee 

(continuous) 

Age of the adoptive mother and 

father (continuous) 

Gender of the adoptee (male, female) 

Age of the adoptee (continuous) 

Outcome 

variables 

Parental Communication 

Deviance (continuous) 

Adoptive child’s Thought Disorder Index (continuous) 

TDI schizophrenia subscales (Fluid Thinking, Confusion 

and Idiosyncratic Verbalisation) (no scores, at least one 

score) 

Adoptive child’s schizophrenia spectrum diagnosis 

(present, absent) 

4.4.1 Communication Deviance 

Communication Deviance was assessed from both individual (Klopfer & 

Davidson 1962) and consensus (Loveland et al. 1963) Rorschach tests. In the 

individual Rorschach test, all ten cards are shown to the subject. CD was assessed 

from these using 42 items adapted from the unpublished Rorschach scoring 
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manual (Singer & Wynne 1986). These items have been divided into six 

conceptually different groups (Table 3).  

Validity and reliability of Singer and Wynne’s Communication Deviance 

scoring system for the Thematic Apperception Test (TAT, Murray 1943) has been 

extensively evaluated by Chapman (2008). The same scoring system was also 

designed to apply to speech produced in individual Rorschach (Klopfer & 

Davidson 1962) situations. Chapman concluded that concurrent validity studies 

suggest that CD scores correlate with offspring’s schizophrenia spectrum 

diagnosis. The evidence based on studies applying the Rorschach test or ten-

minute speech sample further supports this finding (Wynne 1967, Wynne et al. 
1977, Wynne et al. 1978, Docherty 1993). Interrater reliabilities for the total TDI 

scores based on agreements about the occurrences of TAT CD categories have 

ranged from 0.69 to 0.80 (Chapman 2008). 

The creators of the Communication Deviance scale personally guided one of 

the raters (Karl-Erik Wahlberg), and he then guided the others. The raters were 

blind to each other and to all the characteristics of the subjects except for age, sex, 

and occupation. The interrater reliability of the CD scores derived from the 

individual Rorschach records was good, in that the two raters obtained an intra-

class correlation (ICC) of 0.95 for the total Communication Deviance scores for 

51 protocols. 

Table 3. The items of scoring manual for individual Rorschach 

Communication Deviance categories 

I Disruptions of the task and the relationship with the tester 

Put-down of the tester of the task 

Interruptions of the examiner’s speeches 

Extraneous questions and remarks 

Nonverbal disruptive behaviour 

Environmental task disruptions 

Disruptive humour 

Disruptive swearing 

Other conversation stoppers 

II Problems of commitment and sustaining task 

Abandoned, abruptly ceased, uncorrected remarks 

Responses in negative form 

Subjunctive, “if” responses 

Question responses 

Nihilistic remarks about life or task in general 

Inability or failure to verify one’s own responses 
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Communication Deviance categories 

Forgetting responses 

Answering unasked questions 

Hopping around among responses 

Negativistic, temporary card rejection followed by a response 

Concrete-set responses 

Assigning to others responsibility for the percept 

III Unclear and unstable references 

Unintelligible remarks: a) brief, without context, or b) the total effect ending with a unintelligible 

reference 

Unstable percepts 

Inconsistent and ambiguous references 

Incompatible alternatives or incompatible aspects of images 

Derogatory, disparaging, critical disqualifications of a response 

Nihilistic remarks 

Partial disqualification 

IV Language anomalies 

Ordinary words or phrases used oddly, incorrectly, or out of context 

Odd sentence construction 

Private, contrived terms and labelling 

Clang associations, rhymed phrases, and word play 

Reiteration 

V Reasoning problems and contradictions 

Contradictory information 

Retractions and denials 

Odd, tangential, inappropriate responses to questions and remarks 

Peculiar logic; illogical combinations or percepts 

Non sequitur reasoning 

Assigning meaning on the basis of nonessential attributes of the cards 

Contaminations  

VI Indefinite and cryptic comments 

Gross indefiniteness and lack of specificity 

Cryptic remarks 

Abstract, global terms and technical phrases 

The consensus Rorschach test consists of two parts, spouse and family Rorschach. 

In the first part, a parental couple is asked to look at Rorschach cards I and III and 

try to reach a consensus as to what the ink blot represents. This part of the test is 

useful for examining relations and communication between spouses in the 

absence of their children. The second part family Rorschach then begins with the 

spouses instructing the child about the task. This gives an impression of how 
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parents transmit information to their child. Then the family as a unit looks at 

Rorschach cards I and III, and a new card, VIII. 

Communication Deviance was assessed from the spouse and family 

Rorschach records using 40 categories adapted from several unpublished scoring 

manuals [Singer & Faunce 1975, Doane & Singer 1977 (revised 1985), Velligan 

1985 (revised 1989)], including slight modification to fit the Finnish language and 

culture through collaboration between the Finnish team and Singer and Wynne. 

The items of the scoring manual for Communication Deviance from the 

consensus Rorschach are largely the same as in the manual for individual 

Rorschach, with a few exceptions: the items “Put-down of the tester of the task”, 

“Interruptions of the examiner’s speeches”, “Environmental task disruptions”, 

“Unstable percepts”, and “Assigning meaning on the basis of nonessential 

attributes of the cards” are removed. The items “Odd, tangential, inappropriate 

responses to questions and remarks” and “Answering unasked questions” are 

combined, as well as the items “Private, contrived terms and labelling” and 

“Contaminations”. Six new scores are added, among them variations on the items 

“Extraneous questions and remarks”, "Hopping around among responses”, and 

“Inability or failure to verify one’s own responses”. Completely new items are the 

three concerning mind-reading answers, incorrectly pronounced words, and using 

unfamiliar words.  

The raters were blind to each other and to all the characteristics of the 

subjects. An intra-class correlation (ICC) of 0.92 was obtained by two raters for 

the total communication deviance scores in spouse and family Rorschach records 

for 37 protocols. 

The amount of Communication Deviance in the individual, spouse, and 

family Rorschach records was obtained by summing the occurrences of CD on all 

the cards belonging to each protocol, and standardising the total number by 

dividing the number of instances of Communication Deviance by the number of 

transactions (in the individual Rorschach speeches produced for each response, 

and in the spouse and family Rorschach speeches produced to reach an agreement 

as to what the card represented). If the number of transactions was zero, the 

number one was substituted for it to avoid a zero divisor. The standardised 

amount of CD was therefore conditional on both the total amount of CD and the 

number of transactions. 
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4.4.2 Season of birth 

The season of birth of the adoptive child was defined as winter if the date of birth 

was between 1 November and 31 January; as spring between1 February and 30 

April; as summer between1 May and 31 July, and as autumn between1 August 

and 31 October. Birth months were categorised based on the peak and trough 

periods in the number of sunshine hours, around equinoxes and solstices 

(http://ilmatieteenlaitos.fi/tahtitieteelliset-vuodenajat). The date of the winter 

solstice is around 21 December; the spring equinox around 21 March; the summer 

solstice 21 June, and the autumn equinox around 21 September. Finland is located 

in the north (between 60° and 70° latitude) and the climatic conditions, such as 

the number of sunshine hours, vary greatly between seasons. The number of daily 

sunshine hours varies in southern Finland, from almost 19 hours in June to about 

6 hours in December, and in Lapland from 24 hours in June to zero minutes in 

December (http://en.ilmatieteenlaitos.fi/seasons-in-finland). This categorisation of 

birth months was selected based on the hypothesis that winter or spring birth is a 

proxy for prenatal vitamin D deficiency (Kinney et al. 2009), which in Finland is 

more probable in the winter and spring time due to the limited amount of 

daylight. 

In the present study, the season of birth of the adoptive child was collapsed 

into two classes: winter-spring birth (1 Nov–30 Apr) and summer-autumn birth (1 

May–31 Oct). This was based on the evidence that the heightened risk for 

schizophrenia spectrum disorders is associated with winter-spring birth between 

November and April (Torrey et al. 1997). 

4.4.3 Thought Disorder Index 

Thought disorders in the adoptees were assessed using the Thought Disorder 

Index (TDI) (Johnston & Holzman 1979). One of the raters (Karl-Erik Wahlberg) 

was personally guided in this by one of the creators of the TDI scale (Dr. 

Holzman), and he then guided the others. The TDI, which tags, classifies, and 

measures instances of disordered thinking both qualitatively and quantitatively, 

was used here as an indicator of both subclinical and clinical psychopathology in 

the adoptive child. In this case, the responses to the Rorschach cards were used as 

material, but any verbal sample will suffice. The revised version of the Thought 

Disorder Index (Solovay et al. 1986) includes 23 categories weighted along a 

continuum of severity (0.25, 0.50, 0.75, and 1.0), where 0.25 represents minor 
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idiosyncrasies; 0.50 indicates a loss of mooring, shaky reality contact, emotional 

overreaction, and distinct oddness; 0.75 is associated with psychotic disruption 

and characterised by instability of thinking and perception, absurdity, and an 

unrestrained combinatory tendency; and the 1.0 level represents responses 

completely divorced from reality (Solovay et al. 1986) (Table 4). 

Several studies have shown that the TDI is a valid indicator of disordered 

thought in patients with a schizophrenia diagnosis and also a valid indicator of 

familial vulnerability to schizophrenia (Hurt et al. 1983, Arboleda & Holzman 

1985, Holzman et al. 1986, Shenton et al. 1987, Hain et al. 1995). Schizophrenia 

patients have elevated levels of thought disorders in all categories and at all 

severity levels as compared to healthy controls. Furthermore, specific TDI 

subscales have proved to be useful in differential diagnosis of severe psychiatric 

diosorders (Holzman et al. 1986, Shenton et al. 1987, Solovay et al. 1987). 

Interrater reliabilities for the total TDI scores have ranged from 0.82 to 0.93 

(Johnston & Holzman 1979, Solovay et al. 1986, Coleman et al. 1993). 

In the present study, thought disorder on the Rorschach (TDR) was used as an 

index of disordered thought. TDR is calculated by dividing the sum of weighted 

TDI scores by the number of Rorschach responses according to the following 

formula: 

 
. ( ) . ( ) . ( ) . ( )	 	 	 	 × 100 (1) 

where A = the number of responses scored at 0.25, B = the number of responses 

scored at 0.50, C = the number of responses scored at 0.75, and D = the number 

of responses scored at 1.00. 

At the assessment stage, four psychologists scored the records pairwise 

without prior knowledge of the subjects’ relatedness to their biological and 

adoptive families or their psychiatric disorder. The pairs of psychologists were 

blind to each other and to all the characteristics of the subjects except age, sex, 

and occupation. The intra-class correlation coefficient (ICC) between the pairs of 

psychologists was 0.94 for TDR, 0.92 for the 0.25 level, 0.92 for the 0.50 level, 

0.86 for the 0.75 level, and 0.66 for the 1.0 level. 
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Table 4. Thought Disorder Index categories at increasing level of severity. 

0.25 level 0.50 level 0.75 level 1.0 level 

1. Inappropriate distance 

a. Increase of 

distance 

b. Excessive 

qualification 

c. Concreteness 

d. Overspecifity 

e. Syncretistic 

responses 

2. Flippant responses 

3. Vagueness 

4. Peculiar verbalizations 

and responses 

a. Peculiar 

expression 

b. Stilted, 

inappropriate 

expression 

c. Idiosyncratic word 

usage 

5. Word-finding difficulty 

6. Clangs 

7. Perseveration 

8. Incongruous 

combinations 

a. Composite 

response 

b. Arbitrary form-

color response 

c. Inappropriate 

activity response 

8d. External-internal response 

9. Relationship verbalization 

10. Idiosyncratic symbolism 

a. Color symbolism 

b. Image symbolism 

11. Queer responses 

a. Queer expressions 

b. Queer imagery 

c. Queer word usage 

12. Confusion 

13. Looseness 

14. Fabulized combinations, 

impossible or bizarre 

15. Playful combinations 

16. Fragmentation 

17. Fluidity 

18. Absurd responses 

19. Confabulations 

a. Details in one area 

generalized to larger 

area 

b. Extreme elaboration 

20. Autistic logic 

21. Contamination 

22. Incoherence 

23. Neologisms 
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4.4.4 Schizophrenia spectrum diagnosis 

The psychiatric status of the adoptees was assessed using best-estimate, 

hierarchically most severe lifetime diagnoses. Only diagnoses at a definite or 

probable level of certainty were accepted. The diagnostic hierarchy of disorders 

was selected according to the suggestions of Kendler and colleagues (1996).The 

diagnoses were based on personal interviews with the adoptees (including PSE, 

SCID-II, and SIS) and using information on psychiatric hospital admissions from 

the Finnish Hospital Discharge registers. All adoptees were re-interviewed and 

retested at a median interval of 11 years from the initial evaluation. Personal 

interviews were carried out, either initially, at follow-up, or both, with 89% of the 

HR adoptees and 91% of the LR adoptees (Tienari et al. 2000). Finnish national 

computerised registers were searched for all subjects in the study, such as the 

hospital discharge register for all public and private in-patients, which was 

searched through to 31 December 2006. Diagnostic evaluation was conducted 

according to DSM-III-R criteria for Axis-I or Axis-II psychiatric disorders based 

on all available data for all adoptees. The kappa coefficient for interrater 

reliability was found to be good (kappa 0.71–0.80). A detailed description of the 

diagnostic procedure of the Finnish Adoptive Family Study is presented in an 

earlier publication (Tienari et al. 2000). The adoptees were categorised into two 

mutually exclusive groups based on their psychiatric diagnoses at follow-up 

assessment: 1) no psychiatric disorder or any psychiatric disorder other than the 

broad schizophrenia spectrum; and 2) broad schizophrenia spectrum disorder (i.e. 

schizophrenia, schizoaffective disorder, schizophreniform disorder, schizotypal 

personality disorder (later PD), paranoid PD, schizoid PD, avoidant PD, 

delusional disorder, psychosis not otherwise specified, and bipolar and depressive 

disorders with psychotic features). Among twelve subjects with a schizophrenia 

spectrum disorder, the diagnostic distribution was as follows: schizophrenia 

(n=2), bipolar psychosis (n=3), depressive psychosis (n=1), and paranoid (n=2), 

schizoid (n=2), and avoidant personality disorders (n=2). 
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4.5 Statistical methods (II, III) 

The statistical significances of group differences were assessed with the Student’s 

t-test or Mann-Whitney U test, while those in categorical variables were assessed 

with the Pearson chi-square and Fisher’s exact test. 

The Analysis of Covariance method (ANCOVA, Tabachnick & Fidell 1989) 

was used in both original publication II and publication III to assess group 

differences in continuous variables after controlling for several independent 

variables. ANCOVA allows the use of both continuous and categorical 

independent variables. Before modelling the distributions of CD and TDI, ratings 

were checked statistically, and as they appeared to follow an approximately 

normal pattern, meaning that skewness ≤2.0 or kurtosis ≤7.0 (Curran et al. 1996), 

parametric statistical methods were applicable. In original publication II, separate 

ANCOVA models were constructed for the adoptive mothers, adoptive fathers, 

and parents together. The dependent variables used in the models were the CD 

scores from the individual and family Rorschach tests performed by the adoptive 

parent(s). The final ANCOVAs included all the independent variables that showed 

a statistically significant association with the CD scores of the adoptive parent(s) 

in the preliminary analyses. In original publication III, ANCOVA was used to 

examine the potential effect of various predictors on the thought disorder of the 

adoptees. 

The logistic regression analysis was used in original publication III to 

examine the association of the schizophrenia spectrum diagnosis (present or 

absent) with the predictors. The logistic regression analysis was also performed, 

in which TDI schizophrenia subscales (Fluid Thinking, Confusion, and 

Idiosyncratic Verbalisation) were considered as dependent variables.  

In original publication III, the population adjusted seasonal pattern of births 

was analysed using the Edward’s test for seasonality (Edwards 1961). The 

seasonal pattern of births of adoptees with schizophrenia spectrum disorder was 

compared with that of the entire study population. In the Edward’s test, a circular 

normal distribution method for one-cycle seasonality is applied to estimate the 

seasonal pattern of events. 

A two-tailed significance level of p=0.05 was used to determine statistical 

significance. All analyses were performed using SPSS for Windows, version 15.0 

(II) or 18.0 (III). 
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5 Ethical considerations and personal 
involvement 

The Ethics Committee of the Oulu University Hospital (formerly Ethical 

Committee of Oulu University, the Faculty of Medicine) approved the Finnish 

Adoptive Family Study on 2 May 1988. The study design was reviewed by the 

Ethics Committee of the Oulu University Hospital on 15 October 1991. The data 

used in the present study already existed and, thus, there was no need to contact 

the subjects of the study personally. No individual or family can be identified 

from the data. In the Finnish Adoptive Family Study, verbal informed consent has 

been obtained since 1977. 

The author of this thesis has participated in the Finnish Adoptive Family 

Study as a researcher since 1996. The author has not participated in the collection 

of the data due to the longitudinal nature of the study. The author learned to score 

Communication Deviance from consensus Rorschach records and participated in 

the scoring of the records. 

The author has participated in the design of all original studies. The author 

planned and carried out the literature search for systematised review and meta-

analysis, and read the abstracts and articles. The data for meta-analysis was 

extracted by the author but the meta-analysis was performed by Professor Jouko 

Miettunen. Statistical analyses of the other two original publications have been 

made by the author, together with PhD Helinä Hakko.   

The author has written the first and final versions of all the original articles 

(I-III). The author has also been the corresponding author in all the original 

studies and coordinated the correction and resubmission process for all the 

original studies. 
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6 Results 

6.1 Systematized review and meta-analysis of the association 

between parental Communication Deviance and thought 
disorders and psychiatric disorders in offspring (I) 

6.1.1 Search results 

As the broad search term “Communication Deviance” was used, a total of 176 

studies were found. After exclusions based on predefined criteria, 19 studies were 

eligible for the review. The majority of studies were excluded because they did 

not explore the relationship of parental Communication Deviance with psychiatric 

or thought disorders in their offspring. The number of duplications was small, 

only three. Seven potentially relevant unpublished dissertations were found and 

accessed, but four of them appeared to be not relevant to the subject of the 

review, and the results of the other three were later published in scientific papers. 

Two of these papers were finally included in the review, but neither of them was 

eligible for the meta-analysis. 

6.1.2 Association of parental Communication Deviance with 
psychiatric disorders in offspring 

Fifteen of the studies eligible in the review considered the association of parental 

CD and psychiatric disorders in offspring. Ten of them were cross-sectional 

studies and of five reports on longitudinal studies, four were based on the data of 

one project, with varying follow-up times. Two reports concerned adoptive 

families and the rest biological relatives of individuals with a schizophrenia or 

schizophrenia spectrum diagnosis. The definition of schizophrenia spectrum was 

not uniform across studies. The vast majority of offspring were adults. 

Seven of the fifteen reports were included in the meta-analysis. Eight papers 

yielded by the systematic review had to be excluded. Two of them did not offer 

the relevant parameters and they turned out to be impossible to obtain. Four 

papers in the review reported the results of the UCLA High-Risk Study, and only 

one of them was included in the meta-analysis. In three papers, the presence or 

absence of schizophrenia spectrum diagnosis as related to parental 

Communication Deviance was not explored, but the association with other 
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aspects of psychiatric disorders was. In one of the papers, parental high CD was 

shown to be associated with schizophrenia relapse, and in another with 

schizophrenia severity. The third paper compared the amount of Communication 

Deviance among parents of schizophrenia and mania patients, which did not 

differ from each other. In the meta-analysis, a large overall effect size was found 

(Figure 1). There was evidence for moderate heterogeneity. 

Fig. 1.  Effect sizes (±95%CI) of the relationship between parental Communication 

Deviance and schizophrenia spectrum disorders in offspring (I Figure 2). 

6.1.3 Association of parental Communication Deviance with thought 
disorders in offspring 

Only four studies were identified that assessed the relationship between parental 

CD and thought disorders in the offspring. Three of them were derived from the 

data of the Finnish Adoptive Family Study, while one studied index subjects and 

their biological parents. All the subjects were adults. It was impossible to perform 

any meta-analysis of the association of parental Communication Deviance with 

thought disorders in offspring because three of four papers on this topic obtained 

in the review reported results from one project, and the fourth paper did not 

employ the relevant parameters. The results of studies on adoptive families 

suggest that the association between frequent parental CD and thought disorders 
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in the offspring is contingent on the genetic risk status of the child, meaning that 

the association exists only in the group of high-risk children. It is of interest that 

in the study concerning biological families, frequent parental Communication 

Deviance was associated specifically with thought disorders in the offspring, not a 

schizophrenia diagnosis as such. 

6.2 Association of parental Communication Deviance with the 
attributes of the adoptive child and adoptive parents (II) 

First, the amount of total Communication Deviance of adoptive parents in 

individual, spouse, and family Rorschach situations was compared between the 

families with an adoptive child at a high or low genetic risk. The only statistically 

significant difference between the groups was that the CD was greater among the 

mothers of high-risk children in the family Rorschach test situation. 

The total CD among the adoptive mothers (II Table 3) in the individual 

Rorschach test was associated only with age (p=0.000), so that the older the 

mother, the higher the CD score. The characteristics of the adoptive child (gender, 

age, genetic risk status, TDI score, interaction of genetic risk and TDI, total CD of 

the adoptee in individual Rorschach) were not associated with the adoptive 

mother’s CD scores in the individual Rorschach. As the variability in the adoptive 

mother’s total CD in the family Rorschach test was examined, a statistically 

significant association with several independent factors was found: total CD of 

the adoptive mother in the individual Rorschach (p=0.000), age of the adoptee 

(p=0.020), TDI of the adoptee (p=0.016), interaction of genetic risk status and 

TDI of the adoptee (p=0.010), and total CD of the adoptee in family Rorschach 

(p=0.000). 

Concerning the adoptive father (II Table 4), the total CD among them in the 

individual Rorschach test was not associated with any of the independent 

variables. The variability in the adoptive father’s total CD in the family 

Rorschach test was closely associated (p=0.000) with total CD scores of the 

adoptive father in the individual Rorschach test, but also with the age of the 

adoptee (p=0.007) and the age of the adoptive father (p=0.045). 

Table 5 shows the results concerning the relationship between total 

Communication Deviance in the adoptive parents together, and characteristics of 

the adoptive child and the adoptive parents themselves. Concerning parental CD 

in individual Rorschach, none of the characteristics was associated with it. 

Parental Communication Deviance in family Rorschach situations was closely 
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associated with total CD of the adoptive parents in individual Rorschach, but also 

with total CD in the adoptee in family Rorschach. 

Table 5.  Association between total Communication Deviance (CD) in adoptive parents 

in individual and family Rorschach tests, and characteristics of the adoptee and the 

parents themselves (II Table 5). 

ANCOVA1 model Adoptive parents 

Individual Rorschach Family Rorschach 

B (95% CI for 

B) 

t p-value B (95% CI for B) t p-value 

Gender of the adoptee (female) -0.445 (-1.108–

0.219) 

-1.329 0.187 0.703 (-4.002–

5.408) 

0.297 0.767 

Age of the adoptee -0.028 (-0.103–

0.046) 

-0.752 0.454 0.073 (-0.457–

0.604) 

0.274 0.784 

Genetic low risk  -0.032 (-0.941–

0.877) 

-0.070 0.944 -0.169 (-6.765–

6.427) 

-0.051 0.959 

TDI of the adoptee 0.042 (-0.011–

0.095) 

1.573 0.119 0.280 (-0.097–

0.658) 

1.473 0.144 

Interaction genetic low risk x TDI of 

the adoptee 

-0.029 (-0.091–

0.033) 

-0.937 0.351 -0.196 (-0.635–

0.244) 

-0.885 0.379 

Total CD of the adoptee in 

individual Rorschach 

0.202 (-0.176–

0.579) 

1.061 0.292 NA2 NA NA 

Total CD of the adoptee in family 

Rorschach  

NA NA NA 0.812 (0.463–

1.161) 

4.621 0.000 

Age of the adoptive mother 0.055 (-0.020–

0.129) 

1.462 0.147 0.036 (-0.506–

0.578) 

0.132 0.895 

Age of the adoptive father 0.042 (-0.039–

0.124) 

1.030 0.305 -0.096 (-0.678–

0.487) 

-0.327 0.744 

Total CD of the adoptive parents in 

individual Rorschach 

--3 -- -- 2.278 (0.835–

3.721) 

3.134 0.002 

1Analysis of Covariance, 2NA: The independent variable was not applied to the analysis of covariance 

because of theoretical inappropriateness, 3--: The association was not analysed because the dependent 

variable is the same as the independent variable. 
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6.3 Association of adoptive children’s thought disorders and 
schizophrenia spectrum disorders with their genetic liability for 

schizophrenia spectrum disorders and season of birth and 
parental Communication Deviance (III) 

The pattern of births of adoptees with a schizophrenia spectrum diagnosis 

(adjusted to the pattern of births in the entire study population) followed a 

hypothesised seasonal pattern with a peak of births in April and a trough in 

October, with a peak/trough ratio of 12.92. 

An adoptive child’s schizophrenia spectrum diagnosis was not significantly 

associated with any of the predictors concerning the adoptive child (gender, age, 

genetic high risk for schizophrenia spectrum disorders, and season of birth), nor 

with the total Communication Deviance of the adoptive parents (III Table 3). 

Neither were interactions of risk indicators (genetic high risk, winter or spring 

birth, or parental CD) significantly associated with the diagnosis (III Table 3). 

As for the association of the adoptive child’s total TDR scores with the 

aforementioned predictors and their interactions (III Table 2), the only significant 

association was found between TDR and parental CD (p=0.009). No association 

was found between TDI schizophrenia subscale (Fluid Thinking, Confusion, and 

Idiosyncratic Verbalisation) scores and risk indicators or their interactions.  
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7 Discussion 

7.1 Systematised review and meta-analysis (I) 

7.1.1 Main findings 

In the meta-analysis concerning the association of parental Communication 

Deviance and schizophrenia spectrum disorder in offspring, a large overall effect 

size was found. There was, however, a wide variation in findings, which was 

reflected in the confidence interval of the overall effect size (0.79, 95%CI 0.21–

1.37). A meta-analysis concerning thought disorders in the offspring could not be 

performed.  

7.1.2 Discussion of results 

Thought disorders 

In a few studies exploring the connection between parental CD and thought 

disorder in offspring, a statistically significant association was found. This is not 

surprising, since originally the Communication Deviance scale (Singer & Wynne 

1966) was developed specifically to tap the interconnection between disordered 

thought in the offspring and difficulties in sharing and maintaining focus in a 

parent (or parents). Successful studies in which the form of thinking of the 

offspring was predicted on account of other family members’ communication 

style (Wynne & Singer 1963 a, b, Morris & Wynne 1965, Singer & Wynne 1965 

a, b, Wild et al. 1965) preceded the introduction of the Communication Deviance 

scale. The mechanisms of action by which parental Communication Deviance 

may affect a growing child’s cognitive development have not yet been revealed. 

In the context of developmental psychology, the association between parental 

Communication Deviance and disordered thought in offspring is best explained 

by Vygotsky’s assumptions of socially structured cognitive development 

(Vygotsky 1978). Parental Communication Deviance is presumed to impair 

especially the starting point, sharing and maintaining the focus of attention, of the 

process, which should eventually lead to consensually or visually validated 

meanings (Singer et al. 1978). This point is considered to be fundamental to 

cognitive development, according to Vygotsky’s theories.  
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Schizophrenia spectrum disorders 

In the meta-analysis, there was evidence of moderate heterogeneity between 

studies. There are many alternative explanations for this. Diagnostic criteria 

varied across studies, but in five of the studies a specific classification system was 

applied (RDC, DSM-III or DSM-III-R). A greater part of the heterogeneity may 

be explained by divergent index and control subject groups in the studies: the 

diagnoses of index patients varied from schizophrenia to schizophrenia spectrum, 

the latter of which was defined in numerous different ways. Control subjects were 

either psychiatrically healthy or had other than psychotic or schizophrenia 

spectrum diagnoses. As we included only studies in which the definition of 

Communication Deviance was based on Singer and Wynne’s definitions and 

scoring methods, the variation in the methods of gathering speech samples and 

scoring them was limited, and may not explain heterogeneity significantly. 

However, in the seven studies included in the meta-analysis, four different types 

of standardisation of the amount of speech were used (number of Rorschach 

responses, number of words spoken, number of lines of speech produced in TAT 

test or ten-minute speech sample, and Story Length Index). The standardisation 

method is of importance because it crucially affects the amount of 

Communication Deviance. There has been debate especially on standardising by 

the number of Rorschach responses or the number of words spoken. The former is 

recommended on the following basis: CD scores are thought to represent the 

number of failures in sharing the focus of attention and meaning (Singer & 

Wynne 1966, Wynne et al. 1977). In a test situation like Rorschach, each response 

can be perceived as an attempt to share one meaning unit, and the CD score of 

one response reflects the failure to share the meaning in question. Therefore, a 

CD score standardised by dividing by the number of transactions (responses) 

would represent Communication Deviance in this sense more accurately. In 

addition, excessive verbosity is considered to reflect difficulties in sharing and 

maintaining the focus of attention, in other words to reflect Communication 

Deviance itself. Standardising the frequency of Communication Deviance by the 

number of words spoken will, thus, dissipate the whole phenomenon. 
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7.2 Association of parental Communication Deviance with the 
attributes of the adoptive child and adoptive parents (II) 

7.2.1 Main findings 

The variability of total CD of adoptive mothers in individual Rorschach was only 

explained by the age of the mother, while any feature of the adoptive child was 

not associated with maternal CD scores. None of the independent variables 

explained the variability in paternal or parental CD in the same situation. As 

regards the variability of total Communication Deviance in family Rorschach 

among mothers and fathers separately, several independent variables appeared to 

be associated with it. As the frequency of parental CD (parents together) in family 

Rorschach was observed, the closest relationship was that with parental CD in the 

individual Rorschach situation, but there was also a relationship with total CD of 

the adoptive child in the same situation.  

7.2.2 Discussion of results 

The amount of CD was statistically significantly higher in the group of mothers of 

high-risk children, but only when CD was scored from family Rorschach 

protocols. The difference between groups disappeared when the CD scores of the 

adoptive mother and father were summed. As genetic risk status was included in 

the models as one of many independent variables, it was not related to any 

Communication Deviance measures. This indicates that potential subtle deviances 

connected to the high-risk status of the child do not affect communication patterns 

of parents.  

As the association between the amount of parental Communication Deviance 

(parents separately or together) in the individual Rorschach test and the 

characteristics of the adoptive child and parental age was modelled, the only 

statistically significant association found was that between maternal CD and her 

own age. The older the mother was, the more frequent CD was. However, as 

Communication Deviance was measured in the family Rorschach situation, the 

age of the adoptive mother was not associated with her CD scores, but the age of 

the adoptive father was inversely proportional to his CD scores. When the CD 

scores of adoptive mothers and fathers were summed, the association with the age 

of the mother or father did not reach statistical significance. Results of former 

studies concerning the association of age and amount of Communication 
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Deviance suggest that after adolescence, the amount of CD is stable and not 

dependent on age (Doane & Mintz 1987, Wahlberg et al. 2001). In both of these 

studies, the Communication Deviance data was derived from individual testing 

situations, and in the first study gender differences concerning the stability were 

observed, while in the second study there were no such differences. 

Concerning the modelling of the association between the amount of parental 

Communication Deviance in the family Rorschach test and the characteristics of 

the adoptive child and parents themselves, the results were more complex. As 

both parents’ CD was analysed separately, the age of the adoptee was inversely 

proportional to the amount of maternal CD but directly proportional to the amount 

of paternal CD. The relationship between the frequency of the adoptive child’s 

Communication Deviance and parental CD was also different among the groups 

of adoptive mothers and fathers: it was statistically significantly associated to 

maternal CD but not to paternal CD. The above-mentioned findings may display 

different roles for the parents, depending on the gender of the parent and the age 

of the adoptee. The mothers may have a closer relationship with the children (at 

least at the times when the adoptive children of this series grew up) and the 

qualities of communication of the child (in this study, Communication Deviance) 

may affect the mother more than the father. In addition, the role of the mother 

may be different from that of the father, depending on the child’s age: while 

trying to explain the family Rorschach task and cards more actively than the 

fathers to younger children, mothers may produce more CD than the fathers. 

The Thought Disorder Index (TDI) of the adoptive child was positively 

associated with maternal Communication Deviance in the family Rorschach test, 

but not with paternal or parental CD. This may also reflect the more intensive 

relationship of the mother and child when compared to that of the father and 

child, so that frequent maternal CD has a stronger effect on the cognitive 

functioning of the child. The other possible explanation is that eccentricities in the 

adoptive child’s thinking and speech affect the mother more than the father. The 

interaction of the TDI of the adoptive child with a low genetic risk of 

schizophrenia-spectrum disorders had a negative association with maternal CD in 

the family Rorschach test, in contrast to the positive association concerning the 

TDI alone. This may reflect the assumption that frequent maternal CD does not 

interfere with the cognitive development of a low-risk child as it does with a 

genetically vulnerable child. The result runs in parallel with the former finding 

from the Finnish Adoptive Family Study: a higher proportion of the high-risk 

children among the offspring of adoptive parents with higher levels of CD than 
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the controls had thought disorders. Among the offspring of adoptive parents with 

low levels of CD, a lower proportion of high-risk children than of control children 

showed evidence of thought disorders (Wahlberg et al. 1997).These findings are 

in line with the Differential Susceptibility to Environment theory (Ellis et al. 
2011).  

When both parents’ Communication Deviance scores in the family Rorschach 

were summed, the variability in scores was closely associated with total CD of the 

adoptive parents in the individual Rorschach, but also with total CD of the 

adoptee in the family Rorschach. This indicates that parental Communication 

Deviance is a trait-like characteristic of an individual, but as presumed in a 

systems theory context, not completely independent of the characteristics of the 

child.  

The association of attributes of the adoptive child with parental 

Communication Deviance differed between the groups of mothers, fathers, and 

parents together. This may indicate that maternal and paternal CD are not equally 

significant in the cognitive development of the child, and their mutual 

significance may change over time as a child grows up. In a majority of 

Communication Deviance studies, the CD of both parents or only mothers is 

used. In the studies in which CD of parents separately is used in analyses, the 

results have not been uniform: in some studies, the association between parental 

CD and outcome measures have been similar regardless of whether the CD of 

mothers, fathers, or parents together have been used (Wynne et al. 1977, Asarnow 

et al. 1988; studies on psychiatric disorders), while in other studies, there have 

been differences as regards CD of mothers and fathers (Doane et al. 1982, 

Velligan et al. 1988, Cole et al.1993; studies on child’s competence, family 

distress, and severity of schizophrenia, respectively).  

7.3 Association of adoptive children’s thought disorders and 
schizophrenia spectrum disorders with their genetic liability for 
schizophrenia spectrum disorders and season of birth and 

parental Communication Deviance (III) 

7.3.1 Main findings 

In original publication III, the relationship between the adoptive child’s thought 

disorders and schizophrenia spectrum diagnosis and risk indicators (and their 
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interaction) was assessed. The risk indicators were the adoptive child’s genetic 

risk status, season of birth, and parental CD. The only statistically significant 

association was found between thought disorder in the adoptee and parental CD.  

7.3.2 Discussion of results 

The finding that parental Communication Deviance is associated with thought 

disorders in offspring but not with schizophrenia spectrum disorders is consistent 

with the original assumption (Wynne & Singer 1963 a, b, Singer & Wynne 1965 

a, b, Singer & Wynne 1966) that parental CD is associated specifically with 

thought disorders in offspring. Since thought disorders are common in 

schizophrenia spectrum disorders, the association between parental CD 

schizophrenia spectrum disorders may be explicable in terms of the 

accompanying thought disorder. In the only study in which the association of 

parental CD with both thought disorder and a diagnosis of schizophrenia in 

offspring was explored, only schizophrenia patients with severe thought disorders 

had parents with high CD (Sass et al. 1984). Contrary to previous findings of the 

Finnish Adoptive Family Study of Schizophrenia (Wahlberg et al. 2000), the 

presence of any TDI schizophrenia subscale (Fluid Thinking, Confusion, and 

Idiosyncratic Verbalisation) was not predicted by any of the risk indicators or 

their interactions, but only by total TDR scores. This may be due to a different 

subsample. The absence of association between parental CD, genetic high risk 

status, or their interaction is in line with another paper on the Finnish Adoptive 

Family Study (Wahlberg et al. 2004), in which a subsample of 109 adoptees 

without any psychiatric disorder at initial assessment was used. In that subsample, 

neither parental CD nor genetic high risk status nor their interaction predicted the 

adoptive child’s schizophrenia spectrum disorder at follow-up. 

It is hypothesised that certain measures of thought disorders could serve as a 

schizophrenia endophenotype (Gooding et al. 2012, Gooding et al. 2013). The 

finding that neither total TDI scores nor TDI schizophrenia subscale (Fluid 

Thinking, Confusion, and Idiosyncratic Verbalisation) scores were associated with 

genetically high risk of schizophrenia spectrum disorders does not support the 

hypothesis. In addition, the total TDI scores were associated only with parental 

CD independent of genetic risk status, which further indicates that TDI may not 

reflect underlying genetic vulnerability. 

There was an excess of winter or spring births among adoptive children with 

schizophrenia spectrum diagnosis. The season of birth was not, however, 
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associated with schizophrenia spectrum diagnosis, either separately or together 

with other risk indicators. There was also no association between season of birth 

(separately or together with other risk indicators) and thought disorders in the 

offspring. There are several possible explanations for the lack of association 

between season of birth and schizophrenia spectrum disorders. The peak of births 

among adoptive children with schizophrenia spectrum disorders was in April, 

which means the months with the least daily sunshine hours (from November to 

January), and presumed prenatal hypovitaminosis D following, is dated in the 

second and third trimesters of pregnancy. This may not be the most critical time in 

foetal development for the deleterious effects of hypovitaminosis D, which is not 

known (McGrath et al. 2010). It is also probable that altered brain development 

linked to vitamin D deficiency functions as a vulnerability factor that interacts 

with biological or psychosocial risk factors other than those concerned in the 

present study. The adoptive children’s diagnostic distribution may also have 

affected the result. Only five of them had a diagnosis of schizophrenia or bipolar 

psychosis, which are the conditions most distinctly connected with winter or 

spring birth. The small number of cases did not allow us to perform analyses 

using only schizophrenia and bipolar psychosis as an independent variable. 

Among neuropsychiatric disorders, the most robust evidence is for the association 

between schizophrenia and prenatal vitamin D depletion, while the results 

concerning other disorders are more controversial (Eyles et al. 2013). 

7.4 Theoretical discussion 

Possible explanations for the association between parental 

Communication Deviance and thought disorders and schizophrenia 
spectrum disorders in offspring 

Even though the association between frequent parental CD and schizophrenia 

spectrum disorder in offspring was observed, the assessment of the direction of 

the effect between these two phenomena has to be based on indirect evidence. In 

order to define a high level of communication deviance in the parents as a risk 

factor of offspring psychopathology, in contrast to being a mere reflection of that, 

CD should at a minimum precede the appearance of the disease and be 

demonstrably a stable trait and not a fluctuating state. The results of longitudinal 

prospective high-risk studies, including both biological and adoptive families 
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(Goldstein 1987a, Wahlberg et al. 2004, I Table1), indicate that elevated levels of 

parental Communication Deviance are present before any severe psychiatric 

disorder is diagnosable in the offspring. There is also plausible evidence that the 

amount of Communication Deviance is an enduring trait in the parents rather than 

a transient state, as it has been shown to be relatively stable over time and even 

resistant to change (Doane & Mintz 1987, Velligan et al. 1995, Nugter et al. 1997, 

Wahlberg et al. 2001). In addition, in original publication II of this thesis, the 

amount of parental CD was shown to be relatively independent of the attributes of 

other family members. This evidence supports the hypothesis that frequent CD is 

an environmental risk factor for psychiatric disorders. Based on the existing 

evidence, the possibility that heightened CD levels were simply the parent’s 

reaction to subclinical vulnerability signs in the offspring cannot completely be 

ruled out. Since parent-child interaction is circular, a child may have an effect on 

the behaviour of a parent. The adult can be assumed to be mainly responsible for 

the clarity of the communication, however, as the adult presumably has more 

mature cognitive functions and social skills. 

It has also been suggested that parental Communication Deviance is neither a 

psychosocial stress factor affecting the child nor a parental reaction to the child’s 

disturbed behaviour or thinking, but a reflection of the parent’s own 

psychopathology. From this point of view, Communication Deviance represents a 

mild, subclinical form of thought disorder that is connected with a parent’s 

psychiatric disorder. If this were true, CD would become more frequent along a 

continuum from healthy persons to persons with psychotic disorders. Thus, in 

studies of adult offspring with schizophrenia and their non-schizophrenic parents, 

the patient-offspring should have more CD than the parents. There were only four 

studies included in this review in which parental psychopathology was somehow 

assessed and reported (Wynne et al. 1977, Docherty 1993, Goldstein 1987, 

Wynne et al. 1978), and their results indicate that parental CD is independent of 

the measures of parental psychopathology. There are also two studies not included 

in this review that have specifically surveyed this issue. In a study by Goldstein 

and colleagues (1992), groups of biological parents with schizophrenia and 

schizophrenia spectrum diagnoses, and with other psychiatric diagnoses or none 

at all, were studied. No significant association between the parent’s diagnosis and 

an elevated Communication Deviance score were found. In a study by Hamilton 

and co-workers (1993) in which chronically physically ill biological mothers with 

affective disorders and healthy controls were studied, diagnostic group 

differences were not found to exist for CD. In the latter study, however, the 
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subjects lacked diagnoses of psychotic disorders to which thought disorders are 

most probably related. In addition, within the subject, thought disorders measured 

by the Thought Disorder Index have been shown to be independent of frequency 

of Communication Deviance (Johnston & Holzman 1979), even though there is 

overlap between items on the two scales. Based on the existing evidence, it is 

unlikely that the association of parental CD with offspring psychopathology could 

be only an artefact attributable to parental psychopathology. 

One theory for explaining the linkage between parental Communication 

Deviance and offspring psychopathology is to conceive of CD as a parental 

marker of shared genetic vulnerability, which manifests itself in the offspring as a 

psychiatric disorder. The supposed vulnerability genes could, for instance, be 

linked to attention disturbances. A positive family history of psychiatric disorders 

in second-degree relatives could also be regarded as such a marker. Only two 

studies discussing shared genetic vulnerability issues were included in this review 

(Docherty 1993, Goldstein 1987b), and their results were contradictory. In 

addition, a study was found in which the statistical association between a family 

history of schizophrenia spectrum disorder and CD was observed among 60 

mothers of schizophrenic or schizoaffective patients (Subotnik et al. 2002). 

Mothers with a family history of schizophrenia spectrum disorders had higher CD 

scores than mothers without such a history, but a personal history of some kind of 

lifetime psychiatric disorder, or only schizophrenia spectrum disorder, accounted 

for very little of the variance in the CD scores. In conclusion, the evidence for the 

shared genetic vulnerability theory is weak. In addition, the adoption studies 

(Wynne et al. 1978, Wahlberg et al. 1997, Wahlberg et al. 2000, Wahlberg et al. 
2004) provide evidence to refute this theory, as they show that high parental CD 

is associated with psychopathology and thought disorders in the child, even in the 

absence of shared genetic vulnerability. 

In the light of recent research into schizophrenia and other psychotic 

disorders, it is unlikely that any single cause, biological or psychosocial, can be 

found for it, but an interaction between genetic and environmental risk factors is 

likely to be essential for its onset (Kendler 2005, van Os et al. 2008). The studies 

on Communication Deviance unfortunately include mainly biological relatives of 

patients, which does not allow optimal assessment of the interaction between 

genetic and environmental risk factors, because the two factors cannot be 

separated. This is possible in adoption studies, however, and the results of the 

Finnish Adoptive Family Study have shown that only the interaction of genetic 

vulnerability to schizophrenia spectrum disorders with parental CD increases the 
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probability of thought disorders or psychiatric disorders in the child. The results 

of the UCLA High-Risk Project also showed that the combination of a positive 

family history and high parental CD was a much more powerful indicator of a risk 

of schizophrenia spectrum disorders than either of them separately. It is likely that 

high parental CD is not an independent risk factor for psychiatric and thought 

disorders, but interacts with genetic vulnerability in the offspring. 

7.5 Strengths and limitations of the study 

7.5.1 Systematised review and meta-analysis of the association 

between parental Communication Deviance and psychiatric 
and thought disorders in offspring (I) 

Even though several reviews of Communication Deviance in families who have a 

member with schizophrenia or another schizophrenia spectrum disorder have 

been published (e.g. Wynne 1970, Doane 1978, Wynne 1981, Goldstein 1984, 

Miklowitz & Stackman 1992, McFarlane & Lukens 1994, Miklowitz 1994, Rund 

1994, Kymalainen & Weisman de Mamani 2008), this was the first review that 

fulfilled the criteria fora systematic review. There are also no previous meta-

analyses on this issue. 

A thorough search for the relevant papers was performed. The broad search 

term “communication deviance” was used in several databases without placing 

limits on the language of the papers. In addition to electronic search, manual 

search was performed. The references cited by papers, together with citations in 

major review papers and book chapters, were scrutinised in order to locate 

additional potentially relevant papers. Unpublished dissertations were also 

accessed. Almost all of the papers found in electronic and manual searches were 

obtained (172/176 potential papers). 

The strength and limitation of the study is a strict definition of 

Communication Deviance used as an inclusion criterion. This was considered to 

be essential based on the theoretical rationale of the concept of Communication 

Deviance, which connects specifically difficulties in sharing and maintaining a 

focus of attention in a parent with disordered thought in the offspring. The scoring 

methods, based on Singer and Wynne’s criteria, are supposed to grasp the same 

phenomenon and make comparisons across studies meaningful. In the studies 

included in the review, Rorschach or TAT CD scoring methods were mostly used. 
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The years of publication of the papers covered a wide time span, from 1967 

to 2007. As a consequence of the wide time span, there was heterogeneity of the 

diagnostic criteria employed in the studies. However, specific classification 

systems (DSM-III, DSM-III-R, or RDC) were employed in eleven out of the 

fifteen papers included in the review. The quality requirements for the reporting 

of methods and results, and for statistical analyses, have also changed over time. 

Due to the lack of information, two studies had to be excluded from the meta-

analysis. The number of subjects examined in the majority of studies was quite 

small, which increases the possibility that minor differences between the groups 

may not have been detected, or alternatively it is possible that the differences 

found were coincidental. 

Five papers reporting the results of two studies pointed to an association 

between parental CD and a schizophrenia spectrum disorders in offspring, which 

is somewhat problematic in view of the varying and insufficiently established 

definition of the schizophrenia spectrum. 

On a review level, the decision to exclude unpublished congress abstracts 

found in the electronic and manual searches may be criticised. Fortunately, only 

seven relevant congress abstracts were found, and their titles and authors’ names 

suggested that the results had been published later in scientific papers and books. 

Even though we did not place limits on the language of the papers, only the 

English search term was used, without translations into any other languages. This 

excluded papers that lacked English language titles or abstracts. 

It is always possible that the results of the review may have been skewed by 

publication bias. Positive results are more likely to be submitted and published, 

which leads to the possibility that the strength of the association between parental 

Communication Deviance and psychiatric and thought disorders in offspring may 

be overestimated. 

7.5.2 Association of parental Communication Deviance with the 
attributes of the adoptive child and adoptive parents (II) 

The main strength of the study is the adoption study method, which provides a 

possibility to investigate the genetic and environmental risk factors separately, 

because the genes of the child come from the biological parents and the 

psychosocial environment in the early years of life is shaped by the adoptive 

parents. The adoption study method also makes the investigation of gene-

environment interactions possible. 
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In the Finnish Adoptive Family Study, biological mothers and adoptive 

children are carefully diagnostically assessed, and there was a good interrater 

reliability for the diagnoses (0.71-0.80). In the Finnish Adoptive Family Study, 

several procedures were used to establish and maintain interrater reliability for the 

diagnoses (Tienari et al. 2000). Operationalised instruments were used as a 

measure of environmental risk (Communication Deviance) and thought disorders 

(Thought Disorder Index). The interrater reliabilities were good for both CD and 

the TDR (0.95 and 0.94, respectively). The study was the first to assess the 

interconnection between Communication Deviance in adoptive parents and the 

attributes of both the adoptive child and the parents themselves. 

There are several limitations affecting this study. First, the subsample of 

families (n=109) differed from the total sample (n= 382). The adopted children 

were younger at the initial assessment, as were the adoptive mothers and fathers. 

There were relatively more families belonging to social classes II and III in the 

subsample, while there were more families belonging to classes I and IV among 

the total original sample. The age of the adoptive child and adoptive parents was 

used as a covariate in the analysis of covariance, in order to control for their effect 

statistically. The association of social class with CD in the adoptive parents was 

controlled by testing bivariate correlations (independent samples t test), and no 

statistically significant correlation was found between these two variables. That is 

why the social class of the family was not used as a covariate in the analyses. 

Unfortunately, the majority of families had to be excluded from the study 

because of insufficient data. Since the sample size was relatively small, some 

possibility of chance findings exists (Type I error), and also a possibility of 

differences not being detected (Type II error). 

This study was cross-sectional. Thus, the results concerning the direction of 

the effect of parental Communication Deviance on the offspring remain only 

suggestive. 

7.5.3 Association of adoptive children’s thought disorders and 

schizophrenia spectrum disorders with their genetic liability for 
schizophrenia spectrum disorders, season of birth, and 
parental Communication Deviance (III) 

The strengths concerning the adoption study method, and diagnostics and 

instruments used in the Finnish Adoptive Family Study, are the same as in 

original publication II. This was the first study in which the association of a 
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schizophrenia spectrum diagnosis of the adoptive child with genetic high risk of 

schizophrenia spectrum disorders in the child and environmental risk factors 

(season of birth and parental CD) was investigated. A putative schizophrenia 

endophenotype measure, Thought Disorder Index, was also used as a dependent 

variable. 

There are several limitations affecting this study. This subsample differed 

from the total sample as far as the ages of the adoptive child, mother, and father 

were concerned. The subjects in the subsample were younger than those in the 

total sample. The age of the adoptive child was used as a covariate in the logistic 

regression analysis and analysis of covariance. The ages of the adoptive parents 

were not used as a covariate, to avoid an unnecessary number of independent 

factors, and also to avoid problems with multicollinearity: the ages of the 

adoptive parents and the child are highly correlated. 

The main limitation is its small sample size and the small number of adoptive 

children with schizophrenia spectrum diagnosis. There is a possibility that the 

lack of interactions may be a chance finding due to the small subgroups. 

Vitamin D depletion was also only hypothetical and not based on maternal 

serum concentrations or umbilical cord blood samples. However, the depletion is 

very probable, since even in an era of vitamin D supplementation, the intake in 

Finland falls below that which is recommended (Prasad et al. 2010). There is also 

direct evidence of low vitamin D levels in maternal and cord serum samples from 

the time before vitamin D supplementation was recommended (Kuoppala et al. 
1986). The season of birth effect may also be mediated by factors other than 

hypovitaminosis D, such as maternal influenza during pregnancy. Data on 

exposure to other factors that are hypothesised to be associated with the season of 

birth effect is not available in the Finnish Adoptive Family of Schizophrenia. 
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8 Conclusions 

8.1 Main conclusions 

The meta-analysis strongly suggests that there is an association between parental 

Communication Deviance and psychiatric disorders in offspring. Since the 

majority of the studies included in the meta-analysis were cross-sectional and 

concerned with biological families of patients with a schizophrenia spectrum 

diagnosis, they do not provide an explanation for the association found. The meta-

analysis could not be performed for the association between parental CD and 

thought disorders in offspring. A few reports included in the systematised review 

indicate that there is an association between frequent parental CD and thought 

disorders in offspring. 

In original publication II, it was shown that Communication Deviance in the 

individual Rorschach situation of adoptive mother, father, or parents together was 

not associated with any characteristics of the adoptive child. Concerning parental 

CD in the family Rorschach situation, the closest relationship found was with 

parental CD measured from individual Rorschach protocols. This finding further 

confirms the hypothesis that the amount of Communication Deviance is a trait-

like feature of an individual and not a changing state. Together with the evidence 

that parental CD precedes the offspring’s schizophrenia spectrum diagnosis and is 

associated with the offspring’s psychopathology, also in the absence of shared 

genetic inheritance, the results of this thesis suggest that parental Communication 

Deviance is a risk factor for thought and schizophrenia spectrum disorders in 

offspring. It may, however, interact with genetic vulnerability. 

Parental Communication Deviance, or an adoptive child’s genetic 

vulnerability to schizophrenia spectrum disorders, or winter or spring birth 

separately, or their interactions were not associated with the adoptive child’s 

schizophrenia spectrum diagnosis. As far as thought disorders in the offspring 

were concerned, only parental CD was associated with them. The results did not 

confirm the hypothesis on the significance of interaction of risk indicators. 

8.2 Clinical implications 

The results of this thesis indicate that parental Communication Deviance could be 

treated as a risk indicator for schizophrenia spectrum disorders and thought 
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disorders. As well as other known risk indicators, parental CD is neither a 

necessary nor a sufficient prerequisite for schizophrenia spectrum disorders. It is 

possible that parental Communication Deviance affects the cognitive 

development of a child only among those children who have inherited or acquired 

biological vulnerability to schizophrenia spectrum disorders. More research is 

needed to confirm (or refute) this hypothesis. Parental CD may, and is even likely 

to interact with other environmental risk factors, such as measures of family 

affective tone. 

If we knew the contribution of parental high CD and other risk factors to the 

aetiology of schizophrenia spectrum disorders, a risk calculator for future 

schizophrenia spectrum disorders could be developed. If the high-risk individuals 

were identified more accurately than it is possible at present, primary preventive 

interventions, or at least careful monitoring of their development and health, 

could be provided.  

Since the amount of Communication Deviance is considered to be a trait-like 

feature of an individual, changing it by means of psychotherapeutic interventions 

may be very hard. In addition, this kind of psychotherapeutic intervention should 

be timed very early in an infant’s life in order to prevent the effect of frequent CD 

on the child’s cognitive development. Like any primary preventive intervention, 

this could be ethically and also economically justified only if there was very 

strong evidence that the incidence of the outcome, schizophrenia spectrum 

disorder, could really be reduced by the intervention.  

8.3 Future studies 

Even though there is evidence that an interconnection between parental 

Communication Deviance and schizophrenia spectrum disorders in offspring 

exists, the explanations for the association are based on indirect evidence. To 

confirm the hypothesis that parental Communication Deviance is an independent 

risk factor for a quite a rare condition like schizophrenia spectrum disorder, a 

large prospective study would be needed. The study should be a cohort study, in 

which a group of children with a genetic liability to schizophrenia spectrum 

disorders was compared with a group of children without such a liability. The 

follow-up should begin in early childhood and be tens of years long. Optimally, 

the children should be adoptive children to disentangle genetic and environmental 

factors. 
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Taking into account the resources required by the above-mentioned study, it 

seems unlikely to emerge, or at least the results would only be accessible after 

tens of years from the start of the study. A more realistic approach may be to 

gather more indirect evidence concerning the direction of the effect between 

parental Communication Deviance and psychopathology in the offspring. The 

studies on temporal stability of Communication Deviance uniformly show that the 

amount of CD is stable in adulthood. However, the studies on situational stability 

of Communication Deviance are sparse, and more research is needed on this 

issue. Studies are also needed that explore the association of Communication 

Deviance of an individual with the individual’s characteristics. Of specific interest 

would be studies that investigate the neurocognitive substrate of Communication 

Deviance, such as association with measures of attention and executive 

functioning, which are also connected to thought disorders. Studies of genetics 

underlying neurocognitive functioning and its impairments, and potential shared 

genetic vulnerability between parental CD and schizophrenia spectrum and 

thought disorders in offspring, would also be of interest. 

An area of crucial importance, but neglected in Communication Deviance 

research, is revealing the mechanisms by which parental CD could affect the 

growing child’s cognitive development and lead to impairment in cognitive 

functioning. The connection between Communication Deviance, thought 

disorders, and schizophrenia spectrum disorders should be clarified. It is possible 

that the link between parental CD and schizophrenia spectrum disorders in 

offspring is actually a link between CD and thought disorders. 

The problem in Communication Deviance studies has been scoring of speech 

samples, which is so laborious that it has made research on large enough samples 

practically impossible. Efforts to overcome this obstacle have included 

developing a variety of shortened versions of the Communication Deviance 

scoring scale. Most of these scales, however, lack validity and reliability 

assessments, and it is not obvious that they really reflect the same phenomena as 

the original scale. So, instead of developing new scales, information technology 

could be harnessed for Communication Deviance studies, to enable automated 

analysis of communication.  

The growing evidence of the significance of complex interaction between 

genetic and environmental factors in the aetiology of schizophrenia spectrum 

disorders should also be borne in mind in Communication Deviance research. 

Studying Communication Deviance in isolation from other risk factors is not 

meaningful; at least a genetic vulnerability to schizophrenia spectrum disorders 
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should be used as a covariate in studies assessing the connection between parental 

CD and psychiatric disorders in offspring. 

 



89 

References 

Allen AJ, Griss ME, Folley BS, Hawkins KA & Pearlson GD (2009) Endophenotypes in 
schizophrenia: a selective review. Schizophr Res 109: 24–37. 

Alvarez-Jimenez M, Priede A, Hetrick SE, Bendall S, Killackey E, Parker AG, McGorry PD & 
Gleeson JF (2012) Risk factors for relapse following treatment for first episode psychosis: 
A systematic review and meta-analysis of longitudinal studies. Schizophr Res 139: 116–
128. 

American Psychiatric Association (1987) Diagnostic and Statistical Manual for Mental 
Disorders, 3rd edition revised. Washington DC, American Psychiatric Association. 

American Psychiatric Association (APA) (2013) Diagnostic and Statistical Manual of Mental 
Disorders: DSM-5. Washington, American Psychiatric Publishing. 

Andreasen NC (1979a) Thought, language, and communication disorders. I. Clinical 
assessment, definition of terms, and evaluation of their reliability. Arch Gen Psychiatry 
36: 1315–1321. 

Andreasen NC (1979b) Thought, language, and communication disorders. II. Diagnostic 
significance. Arch Gen Psychiatry 36: 1325–1330. 

Andreasen NC & Grove WM (1986) Thought, language, and communication in schizophrenia: 
diagnosis and prognosis. Schizophr Bull 12: 348–359. 

Arboleda C & Holzman PS (1985) Thought disorder in children at risk for psychosis. Arch Gen 
Psychiatry 42: 1004–1013. 

Arseneault L, Cannon M, Poulton R, Murray R, Caspi A & Moffitt TE (2002) Cannabis use in 
adolescence and risk for adult psychosis: longitudinal prospective study. BMJ 325: 1212–
1213. 

Asarnow JR, Goldstein MJ & Ben-Meir S (1988) Parental Communication Deviance in 
childhood onset schizophrenia spectrum and depressive disorders. J Child Psychol 
Psychiat 29: 825–838.  

Asarnow RF, Nuechterlein KH, Fogelson D, Subotnik KL, Payne DA, Russell AT, Asamen J, 
Kuppinger H & Kendler KS (2001) Schizophrenia and schizophrenia-spectrum personality 
disorders in the first-degree relatives of children with schizophrenia: the UCLA family 
study. Arch Gen Psychiatry 58: 581–588.  

Baskak B, Ozel ET, Atbasoglu EC & Baskak SC (2008) Peculiar word use as a possible trait 
marker in schizophrenia. Schizophr Res 103: 311–317.  

Bateson G, Jackson DD, Haley J & Weakland JH (1956) Toward a theory of schizophrenia. 
Behav Sci 1: 251–64. 

Beavers WR, Blumberg S, Timken KR & Weiner MF (1965) Communication patterns of 
mothers of schizophrenics. Fam Proc 4: 95–104. 

Behrens MI, Rosenthal AJ & Chodoff P (1968) Communication in Lower Class Families of 
Schizophrenics. II. Observations and Findings. Arch Gen Psychiatry 18: 689–696.  

Berenbaum H, Oltmanns TF & Gottesman II (1985) Formal thought disorder in schizophrenics 
and their twins. J Abnorm Psychol 94: 3–16.  

Bertalanffy L von (1956) General systems theory. General Systems 1: 1–10. 



90 

Bhati MT (2013) Defining psychosis: the evolution of DSM-5 schizophrenia spectrum 
disorders. Curr Psychiatry Rep 15: e409. 

Bigdeli TB, Bacanu S, Webb BT, Walsh D, O’Neill FA, Fanous AH, Riley BP & Kendler KS 
(2014) Molecular validation of the schizophrenia spectrum. Schizophr Bull 40: 60–65.  

Binbay T, Drukker M, Elbi H, Tanik FA, Ozkinay F, Onay H, Zagli N, van Os J & Alptekin K 
(2012) Testing the psychosis continuum: differential impact of genetic and nongenetic risk 
factors and comorbid psychopathology across the entire spectrum of psychosis. Schizophr 
Bull 38: 992–1002.  

Bleuler E (1950) Dementia praecox or the group of schizophrenias. New York, International 
Universities Press, Inc.  

Bolinskey PK, Iati CA, Hunter HK & Novi JH (2013) Season of birth, mixed-handedness, and 
psychometric schizotypy: preliminary results from a prospective study. Psychiatry Res 
208: 210–214.  

Borenstein M, Hedges LV, Higgins JPT, Rothstein HR (2009) Introduction to meta-analysis. 
Chichester, West Sussex, John Wiley & Sons. 

Bowie CR & Harvey PD (2008) Communication abnormalities predict functional outcomes in 
chronic schizophrenia: Differential associations with social and adaptive functions. 
Schizophr Res 103: 240–247. 

Brown AS (2011) The environment and susceptibility to schizophrenia. Prog Neurobiol 93: 23–
58.  

Brown AS & Derkits EJ (2010) Prenatal infection and schizophrenia: a review of 
epidemiologic and translational studies. Am J Psychiatry 167: 261–280.  

Brown GW, Birley JLT& Wing JK (1972) Influence of family life on the course of 
schizophrenic disorders: a replication. Br J Psychiatry121:241–258. 

Cancro R (1968) Thought disorder and schizophrenia. Diseases of the Nervous System 29: 
846–849.  

Cannon M, Jones PB & Murray RM (2002) Obstetric complications and schizophrenia: 
historical and meta-analytic review. Am J Psychiatry 159: 1080–1092.  

Cantor-Graae E & Selten JP (2005) Schizophrenia and migration: a meta-analysis and review. 
Am J Psychiatry 162: 12–24.  

Caplan R (1994) Communication deficits in childhood schizophrenia spectrum disorders. 
Schizophr Bull 20: 671–683.  

Caplan R, Guthrie D, Fish B, Tanguay PE & David-Lando G (1989) The Kiddie Formal 
Thought Disorder Rating Scale: clinical assessment, reliability, and validity. J Am Acad 
Child Adolesc Psychiatry 28: 408–416.  

Caplan R, Guthrie D, Tang B, Komo S & Asarnow RF (2000) Thought disorder in childhood 
schizophrenia: replication and update of concept. J Am Acad Child Adolesc Psychiatry 39: 
771–778.  

Carrion-Baralt JR, Smith CJ, Rossy-Fullana E, Lewis-Fernandez R, Davis KL & Silverman JM 
(2006) Seasonality effects on schizophrenic births in multiplex families in a tropical 
island. Psychiatry Res 142: 93–97.  



91 

Caspi A, Hariri AR, Holmes A, Uher R & Moffitt TE (2010) Genetic sensitivity to the 
environment: the case of the serotonin transporter gene and its implications for studying 
complex diseases and traits. Am J Psychiatry 167: 509–527.  

Caspi A, Moffitt TE, Cannon M, McClay J, Murray R, Harrington H, Taylor A, Arseneault L, 
Williams B, Braithwaite A, Poulton R & Craig IW (2005) Moderation of the effect of 
adolescent-onset cannabis use on adult psychosis by a functional polymorphism in the 
catechol-O-methyltransferase gene: longitudinal evidence of a gene X environment 
interaction. Biol Psychiatry 57: 1117–1127.  

Castrogiovanni P, Iapichino S, Pacchierotti C & Pieraccini F (1998) Season of birth in 
psychiatry. A review. Neuropsychobiol 37: 175–181.  

Chapman BP (2008) Singer and Wynne’s Communication Deviance Scoring System. In: 
Jenkins SR (ed) Clinical Scoring System for Thematic Apperceptive Techniques. New 
York, London, Taylor & Francis Group: 449–476.  

Cohen JA (1992) Power primer. Psychol Bull 112: 155–159. 
Cole RE, Kane CF, Zastowny T, Grolnick W & Lehman A (1993) Expressed Emotion, 

Communication, and Problem Solving in the Families of Chronic Schizophrenic Adults. 
In: Cole RE & Reiss D (eds) How do Families Cope with Chronic Illness? Hillsdale, New 
Jersey, Lawrence Erlbaum Associates, Inc., Publishers: 141–172.  

Coleman MJ, Carpenter JT, Waternaux C, Levy DL, Shenton ME, Perry J, Medoff D, Wong H, 
Monoach D, Meyer P, O’Brien C, Valentino C, Robinson D, Smith M, Makowski D & 
Holzman PS (1993) The Thought Disorder Index: A Reliability Study. Psychol 
Assessment 5: 336–342. 

Coleman MJ, Levy DL, Lenzenweger MF & Holzman PS (1996) Thought disorder, perceptual 
aberrations, and schizotypy. J Abnorm Psychol 105: 469–473.  

Crow TJ (2008) The 'big bang' theory of the origin of psychosis and the faculty of language. 
Schizophr Res 102: 31–52.  

Curran PJ, West SG & Finch JF (1996) The robustness of test statistics to nonnormality 
and specification error in confirmatory factor analysis. Psychol Methods 1: 16-29. 

Cuthbert BN & Insel TR (2013) Toward the future of psychiatric diagnosis: the seven pillars of 
RDoC. BMC Med 11: e126.  

Dahlstrom WG, Welsh GS & Dahlstrom L (1982) An MMPI handbook. Vol. 1: Clinical 
Interpretation. Minneapolis, University of Minnesota Press. 

Dalman C, Allebeck P, Gunnell D, Harrison G, Kristensson K, Lewis G, Lofving S, Rasmussen 
F, Wicks S & Karlsson H (2008) Infections in the CNS during childhood and the risk of 
subsequent psychotic illness: a cohort study of more than one million Swedish subjects. 
Am J Psychiatry 165: 59–65.  

Davies G, Welham J, Chant D, Torrey EF & McGrath J (2003) A systematic review and meta-
analysis of Northern Hemisphere season of birth studies in schizophrenia. Schizophr Bull 
29: 587–593.  

de Sousa P, Varese F, Sellwood W & Bentall RP (2014) Parental communication and 
psychosis: A meta-analysis. Schizophr Bull 40: 756–768. 

DeLisi LE (2001) Speech disorder in schizophrenia: review of the literature and exploration of 
its relation to the uniquely human capacity for language. Schizophr Bull 27: 481–496.  



92 

Dempster E, Viana J, Pidsley R & Mill J (2013) Epigenetic studies of schizophrenia: Progress, 
predicaments, and promises for the future. Schizophr Bull 39: 11–16.  

Ditton P, Green RJ & Singer MT (1987) Communication Deviances: A comparison between 
parents of learning-disabled and normally achieving students. Fam Proc 26: 75–87.  

Doane JA (1978) Family interaction and communication deviance in disturbed and normal 
families: A review of research. Fam Proc 17: 357–376.  

Doane JA, Jones JE, Fisher L, Ritzler B, Singer MT & Wynne LC (1982) Parental 
Communication Deviance as a predictor of competence in children at risk for adult 
psychiatric disorder. Fam Proc 21: 211–223.  

Doane JA, Miklowitz DJ, Oranchak E, Flores de Apodaca R, Karno M, Strachan AM & 
Jenkins JH (1989) Parental Communication Deviance and schizophrenia: across-cultural 
comparison of Mexican- and Anglo-Americans. J Abnorm Psychol 98: 487–490.  

Doane JA & Mintz J (1987) Family process and family therapy: Three studies. Communication 
Deviance in adolescence and adulthood: a longitudinal study. Psychiatry 50: 5–13.  

Doane JA, West KL, Goldstein MJ, Rodnick EH & Jones JE (1981) Parental Communication 
Deviance and Affective Style. Predictors of subsequent schizophrenia spectrum disorders 
in vulnerable adolescents. Arch Gen Psychiatry 8: 679–685.  

Docherty NM (1993) Communication Deviance, attention, and schizotypy in parents of 
schizophrenic patients. J Nerv Ment Dis 181: 750–756.  

Docherty NM (1995) Expressed Emotion and language disturbances in parents of stable 
schizophrenia patients. Schizophr Bull 21: 411–418.  

Docherty NM & Gottesman II (2000) A twin study of communication disturbances in 
schizophrenia. J Nerv Ment Dis 188: 395–401.  

Docherty NM, Hawkins KA, Hoffman RE, Quinlan DM, Rakfeldt J & Sledge WH (1996) 
Working memory, attention, and communication disturbances in schizophrenia. J Abnorm 
Psychol 10: 212–219.  

Doughty OJ & Done DJ (2009) Is semantic memory impaired in schizophrenia? A systematic 
review and meta-analysis of 91 studies. Cogn Neuropsychiatry 14: 473–509.  

Duncan LE & Keller MC (2011) A Critical Review of the First 10 Years of Candidate Gene-
by-Environment Interaction Research in Psychiatry. Am J Psychiatry 168: 1041–1049.  

Edwards JH (1961) The recognition and estimation of cyclic trends. Ann Hum Gen 25: 83–87.  
Egger G, Liang G, Aparicio A & Jones PA (2004) Epigenetics in human disease and prospects 

for epigenetic therapy. Nature 429:457–463.  
Ellis BJ, Boyce WT, Belsky J, Bakermans-Kranenburg M & van Ijzendoorn MH (2011) 

Differential susceptibility to the environment: An evolutionary-neurodevelopmental 
theory. Dev Psychopathol 23: 7–28.  

Engel GL (1977) The need for a new medical model: A challenge for biomedicine. Science 
196: 129–136. 

Eyles DW, Burne TH & McGrath JJ (2013) Vitamin D, effects on brain development, adult 
brain function and the links between low levels of vitamin D and neuropsychiatric disease. 
Front Neuroendocrinol 34: 47–64.  



93 

Fogelson DL, Nuechterlein KH, Asarnow RA, Payne DL, Subotnik KL, Jacobson KC, Neale 
MC & Kendler KS (2007) Avoidant personality disorder is a separable schizophrenia-
spectrum personality disorder even when controlling for the presence of paranoid and 
schizotypal personality disorders The UCLA family study. Schizophr Res 91: 192–199.  

Friedman H (1952) Perceptual regression in schizophrenia: a hypothesis suggested by the use 
of the Rorschach test. J Genet Psychol 81: 63–98. 

Fromm-Reichman F (1948) Notes on the development of treatment of schizophrenics by 
psychoanalytic psychotherapy. Psychiatry 11: 253–273.  

Garton A (1992) Social Interaction and the Development of Language and Cognition. 
Melksham, Wilts, Lawrence Erlbaum Associates Ltd.  

Gold JM & Hurt SW (1990) The effects of haloperidol on thought disorder and IQ in 
schizophrenia. J Pers Asses 54: 390–400.  

Goldstein JM, Buka SL, Seidman LJ & Tsuang MT (2010) Specificity of familial Transmission 
of schizophrenia psychosis spectrum and affective psychoses in the New England Family 
Study's High-Risk Design. Arch Gen Psychiatry 67: 458–467.  

Goldstein MJ (1981) Family factors associated with schizophrenia and anorexia nervosa. J 
Youth Adol 10: 385–405.  

Goldstein MJ (1984) Family affect and communication related to schizophrenia. New Dir Child 
Dev 24: 47–62.  

Goldstein MJ (1985) Family factors that antedate the onset of schizophrenia and related 
disorders: The results of a fifteen year prospective longitudinal study. Acta Psychiatr 
Scand Suppl 71: 7–18.  

Goldstein MJ (1987a) Family interaction patterns that antedate the onset of schizophrenia and 
related disorders: A further analysis of data from a longitudinal, prospective study. In: 
Hahlweg K & Goldstein MJ (eds) Understanding Major Mental Disorder. The 
Contribution of Family Interaction Research. New York, Family Process Press: 11–32.  

Goldstein MJ (1987b) The UCLA High-Risk Project. Schizophr Bull 13: 505–514.  
Goldstein MJ, Talovic SA, Nuechterlein KH, Fogelson DL, Subotnik KL & Asarnow RF 

(1992) Family interaction versus individual psychopathology. Do they indicate the same 
processes in the families of schizophrenics? Br J Psychiatry Suppl 161: 97–102.  

Gooding DC, Coleman MJ, Roberts SA, Shenton ME, Levy DL & Erlenmeyer-Kimling L 
(2012) Thought disorder in offspring of schizophrenic parents: Findings from the New 
York High-Risk Project. Schizophr Bull 38: 263–271.  

Gooding DC, Ott SL, Roberts SA & Erlenmeyer-Kimling L (2013) Thought disorder in mid-
childhood as a predictor of adulthood diagnostic outcome: findings from the New York 
High-Risk Project. Psychol Med 43: 1003–1012.  

Gottesman II & Gould TD (2003) The endophenotype concept in psychiatry: etymology and 
strategic intentions. Am J Psychiatry 160: 636–645.  

Greenwald DF (1989) Family Interaction and Outcome IQ in High-Risk Boys. Psychol Rep 65: 
95–103.  

Haimo S& Holzman PS (1979) Thought disorder in schizophrenics and normal controls: Social 
class and race differences. J Consult Clin Psychol 47:963–967. 



94 

Hain C, Maier W, Hoechst-Janneck S & Franke P (1995) Subclinical thought disorder in first-
degree relatives of schizophrenic patients. Results from a matched-pairs study with the 
Thought Disorder Index. Acta Psychiatr Scand 92: 305–309. 

Hamilton EB, Jones M & Hammen C (1993) Maternal interaction style in affective disordered, 
physically ill, and normal women. Fam Proc 32: 329–340.  

Harrow M, Grossman LS, Silverstein ML & Meltzer HY (1982) Thought pathology in manic 
and schizophrenic patients. Its occurrence at hospital admission and seven weeks later. 
Arch Gen Psychiatry 39: 665–671.  

Harrow M, Harkavy K, Bromet E & Tucker GJ (1973) A longitudinal study of schizophrenic 
thinking. Arch Gen Psychiatry 28: 179–182.  

Harrow M, Marengo J & McDonald C (1986) The early course of schizophrenic thought 
disorder. Schizophr Bull 12: 208–224.  

Harrow M & Prosen M (1979) Schizophrenic thought disorders: bizarre associations and 
intermingling. Am J Psychiatry 136: 293–296.  

Harrow M & Quinlan D (1977) Is disordered thinking unique to schizophrenia? Arch Gen 
Psychiatry 34: 15–21.  

Harrow M, Silverstein M & Marengo J (1983) Disordered thinking. Does it identify nuclear 
schizophrenia? Arch Gen Psychiatry 40: 765–771.  

Harrow M, Tucker G, Himmelhoch J & Putnam Jr N (1972) Schizophrenic "thought disorders" 
after the acute phase. Am J Psychiatry 128: 58–63.  

Harvey PD, Earle-Boyer EA & Wielgus MS (1984) The consistency of thought disorder in 
mania and schizophrenia. An assessment of acute psychosis. J Ment Nerv Dis 172: 458–
463.  

Harvey PD & Neale JM (1983) The specificity of thought disorder to schizophrenia: Research 
methods in their historical perspective. Prog Exp Pers Res12: 153–180. 

Heston LL (1966) Psychiatric disorders in foster home reared children of schizophrenic 
mothers. Br J Psychiatry 112: 819–825.  

Higgins JPT, Thompson SG, Deeks J & Altman DG (2003) Measuring inconsistency in meta-
analyses. BMJ 327: 557–60. 

Hirsch SR & Leff JP (1971) Parental abnormalities of verbal communication in the 
transmission of schizophrenia. Psychol Med 1: 118–127.  

Holte A & Wichstrom L (1990) Confirmatory and disconfirmatory feedback in families of 
schizophrenics, pathological controls and normals. Acta Psychiatr Scand 81: 477–482.  

Holzman PS, Shenton ME & Solovay MR (1986) Quality of thought disorder in differential 
diagnosis. Schizophr Bull 12: 360–372.  

Hooley JM (2007) Expressed emotion and relapse of psychopathology. Ann Rev Clin Psychol 
3: 329–352. 

Hori H, Teraishi T, Sasayama D, Matsuo J, Kawamoto Y, Kinoshita Y & Kunugi H (2011) 
Relationships between season of birth, schizotypy, temperament, character and 
neurocognition in a non-clinical population. Psychiatry Res 195:69–75.  

Hultman CM, Sparen P, Takei N, Murray RM & Cnattingius S (1999) Prenatal and perinatal 
risk factors for schizophrenia, affective psychosis, and reactive psychosis of early onset: 
case-control study. BMJ 318: 421–426.  



95 

Hurt SW, Holzman PS & Davis JM (1983) Thought disorder.The measurement of its changes. 
Arch Gen Psychiatry 40: 1281–1285.  

Jaffee SR & Price TS (2007) Gene-environment correlations: a review of the evidence and 
implications for prevention of mental illness. Mol Psychiatry 12: 432–442.  

Johnston MH & Holzman PS (1979) Assessing Schizophrenic Thinking. San Francisco, Jossey-
Bass Publishers. 

Jones JE (1977) Patterns of transactional style deviance in the TAT's of parents of 
schizophrenics. Fam Proc 16: 327–337.  

Kay SR, Fiszbein A & Opler LA (1987) The Positive and Negative Syndrome Scale (PANSS) 
for Schizophrenia. Schizophr Bull 13: 261–276.  

Keefe RSE, Mohs RC, Losonczy MF, Davidson M, Silverman JM, Kendler KS, Horvath TB, 
Nora R & Davis KL (1987) Characteristics of very poor outcome schizophrenia. Am J 
Psychiatry 144: 889–895.  

Kendler KS (2005) ”A Gene for...”: The Nature of Gene Action in Psychiatric Disorders. Am J 
Psychiatry 162: 1243–1252.  

Kendler KS & Eaves LJ (1986) Models for the joint effect of genotype and environment on 
liability to psychiatric illness. Am J Psychiatry 143: 279–289. 

Kendler KS & Gruenberg AM (1984) An independent analysis of the Danish Adoption Study 
of Schizophrenia: VI. The relationship between psychiatric disorders as defined by DSM-
III in the relatives and adoptees. Arch Gen Psychiatry 41: 555–564.    

Kendler KS, Lieberman JA & Walsh D (1989) The structured interview for schizotypy (SIS). A 
preliminary report. Schizophr Bull 15: 559–571.  

Kendler KS, McGuire M, Gruenberg AM, O'Hare A, Spellman M & Walsh D (1993a) The 
Roscommon Family Study. I. Methods, diagnosis of probands, and risk for schizophrenia 
in relatives. Arch Gen Psychiatry 50: 527–540.  

Kendler KS, McGuire M, Gruenberg AM, O'Hare AM, Spellman M & Walsh D (1993b) The 
Roscommon Family Study. III. Schizophrenia-related personality disorders in relatives. 
Arch Gen Psychiatry 50: 781–788.  

Kendler KS, McGuire M, Gruenberg AM & Walsh D (1995a) Schizotypal symptoms and signs 
in the Roscommon Family Study. Their factor structure and familial relationship with 
psychotic and affective disorders. Arch Gen Psychiatry 52: 296–303. 

Kendler KS, Neale MC & Walsh D (1995b) Evaluating the spectrum concept of schizophrenia 
in the Roscommon Family Study. Am J Psychiatry 152: 749–754.  

Kendler KS, O'Neill FA, Burke J, Murphy B, Duke F, Straub RE, Shinkwin R, Ni Nuallain M, 
MacLean CJ & Walsh D (1996) Irish study on high-density schizophrenia families: field 
methods and power to detect linkage. Am J Med Genet 67: 179–190.  

Kerns JG & Berenbaum H (2002) Cognitive impairments associated with formal thought 
disorder in people with schizophrenia. J Abnorm Psychol 111: 211–224.  

Keskitalo P (2000) Vanhempien kommunikaatiohäiriöiden pysyvyys ja yhteys skitsofrenialle 
altistuneiden adoptiolasten ja heidän verrokkiensa ajattelun kehitykselle. Doctoral 
dissertation. Acta Universitatis Ouluensis, D n:o 599. 



96 

Kety SS, Rosenthal D, Wender PH & Schulsinger F (1968) The types and prevalence of mental 
illness in the biological and adoptive families of adopted schizophrenics. In: Rosenthal D 
& Kety SS (eds) The Transmission of Schizophrenia : Proceedings of the Second Research 
Conference of the Foundations' Fund for Research in Psychiatry, Dorado, Puerto Rico, 26 
June to 1 July 1967. London, Pergamon Press: 345–362.  

Kety SS, Rosenthal D, Wender PH & Schulsinger F (1975) Mental illness in the biological and 
adoptive families of adoptive individuals who have become schizophrenic: a preliminary 
report based on psychiatric interviews. In: Fieve RR, Rosenthal D & Brill H (eds) Genetic 
Research in Psychiatry. Baltimore, Johns Hopkins University Press: 147–165.  

Kety SS, Rosenthal D, Wender PH, Schulsinger F & Jacobsen B (1978) The biologic and 
adoptive families of adopted individuals who became schizophrenic: prevalence of mental 
illness and other characteristics. In: Wynne LC, Cromwell RL & Matthysse S (eds) The 
Nature of Schizophrenia. New York, Toronto, John Wiley & Sons, Inc.: 25–37.  

Khashan AS, Abel KM, McNamee R, Pedersen MG, Webb RT, Baker PN, Kenny LC & 
Mortensen PB (2008) Higher risk of offspring schizophrenia following antenatal maternal 
exposure to severe adverse life events. Arch Gen Psychiatry 65: 146–152. 

Kim J, Zerwas S, Trace SE & Sullivan PF (2011) Schizophrenia genetics: Where next? 
Schizophr Bull 37: 456–463.  

Kinney DK, Holzman PS, Jacobsen B, Jansson L, Faber B, Hildebrand W, Kasell E & 
Zimbalist ME (1997) Thought disorder in schizophrenic and control adoptees and their 
relatives. Arch Gen Psychiatry 54: 475–479.  

Kinney DK, Jacobsen B, Jansson L, Faber B, Tramer SJ & Suozzo M (2000) Winter birth and 
biological family history in adopted schizophrenics. Schizophr Res 44: 95–103.  

Kinney DK, Teixeira P, Hsu D, Napoleon SC, Crowley DJ, Miller A, Hyman W & Huang E 
(2009) Relation of schizophrenia prevalence to latitude, climate, fish consumption, infant 
mortality, and skin color: a role for prenatal vitamin D deficiency and infections? 
Schizophr Bull 35: 582–595.  

Klopfer B & Davidson HH (1962) The Rorschach Technique. An Introductory Manual. New 
York, Harcourt, Bruce & World, Inc.  

Kraepelin E (1919) Dementia praecox and paraphrenia. Edinburgh, Livingstone. 
Kuoppala T, Tuimala R, Parviainen M, Koskinen T & Ala-Houhala M (1986) Serum levels of 

vitamin D metabolites, calcium, phosphorus, magnesium and alkaline phosphatase in 
Finnish women throughout pregnancy and in cord serum at delivery. Hum Nutr Clin Nutr 
40: 287–293.  

Küfferle B, Lenz G & Schanda H (1985) Clinical evaluation of language and thought disorders 
in patients with schizophrenic and affective psychoses. Psychopathology 18: 126–132.  

Kymalainen JA, Weisman AG, Rosales GA & Armesto JC (2006) Ethnicity, Expressed 
Emotion, and Communication Deviance in family members of patients with schizophrenia. 
J Nerv Ment Dis 194: 391–396.  

Kymalainen JA & Weisman de Mamani AG (2008) Expressed emotion, communication 
deviance, and culture in families of patients with schizophrenia: a review of the literature. 
Cultur Divers Ethnic Minor Psychol 14: 85–91. 



97 

Lahti J, Raikkonen K, Sovio U, Miettunen J, Hartikainen AL, Pouta A, Taanila A, Joukamaa 
M, Jarvelin MR & Veijola J (2009) Early-life origins of schizotypal traits in adulthood. Br 
J Psychiatry 195: 132–137.  

Laing RD, Philipson H & Lee AE (1966) Interpersonal perception: A theory and a research 
method. London, Tavistock Publications. 

Lee SH, Ripke S, Neale BM, Faraone SV, Purcell SM, Perlis RH, Mowry BJ, Thapar A, 
Goddard ME, Witte JS, Absher D, Agartz I. Akil H, Amin F. Andreassen OA, Anjorin A. 
Anney R, Anttila V, Arking DE, Asherson P, Azevedo MH, Backlund L, Badner JA, 
Bailey AJ, Banaschewski T, Barchas JD, Barnes MR, Barrett TB, Bass N, Battaglia A, 
Bauer M, Bayes M. Bellivier F, Bergen SE, Berrettini W, Betancur C, Bettecken T, 
Biederman J, Binder EB, Black DW, Blackwood DH, Bloss CS, Boehnke M, Boomsma 
DI. Breen G, Breuer R, Bruggeman R, Cormican P, Buccola NG, Buitelaar JK, Bunney 
WE, Buxbaum JD, Byerley WF, Byrne EM, Caesar S, Cahn W, Cantor RM, Casas M, 
Chakravarti A, Chambert K, Choudhury K, Cichon S, Cloninger CR, Collier DA, Cook 
EH, Coon H, Cormand B, Corvin A, Coryell WH, Craig DW, Craig IW, Crosbie J, 
Cuccaro ML, Curtis D, Czamara D, Datta S, Dawson G, Day R, De Geus EJ, Degenhardt 
F, Djurovic S, Donohoe GJ, Doyle AE, Duan J, Dudbridge F, Duketis E, Ebstein RP, 
Edenberg HJ, Elia J, Ennis S, Etain B, Fanous A, Farmer AE, Ferrier IN, Flickinger M, 
Fombonne E, Foroud T, Frank J, Franke B, Fraser C, Freedman R, Freimer NB, Freitag 
CM, Friedl M, Frisen L, Gallagher L, Gejman PV, Georgieva L, Gershon ES, Geschwind 
DH, Giegling I, Gill M, Gordon SD, Gordon-Smith K, Green EK, Greenwood TA, Grice 
DE, Gross M, Grozeva D, Guan W, Gurling H, De Haan L, Haines JL, Hakonarson H, 
Hallmayer J, Hamilton SP, Hamshere ML, Hansen TF, Hartmann AM, Hautzinger M, 
Heath AC, Henders AK, Herms S, Hickie IB, Hipolito M, Hoefels S, Holmans PA, 
Holsboer F, Hoogendijk WJ, Hottenga JJ, Hultman CM, Hus V, Ingason A, Ising M, 
Jamain S, Jones EG, Jones I, Jones L, Tzeng JY, Kahler AK, Kahn RS, Kandaswamy R, 
Keller MC,Kennedy JL, Kenny E, Kent L, Kim Y, Kirov GK, Klauck SM, Klei L, 
Knowles JA, Kohli MA, Koller DL, Konte B, Korszun A, Krabbendam L, Krasucki R, 
Kuntsi J, Kwan P, Landen M, Langstrom N, Lathrop M, Lawrence J, Lawson WB,Leboyer 
M,, Ledbetter DH, Lee PH, Lencz T, Lesch KP,Levinson DF, Lewis CM, Li J, 
Lichtenstein P, Lieberman JA,Lin DY, Linszen DH, Liu C, Lohoff FW, Loo SK, Lord C, 
Lowe JK, Lucae S, MacIntyre DJ, Madden PA, Maestrini E, Magnusson PK, Mahon PB, 
Maier W, Malhotra AK, Mane SM, Martin CL, Martin NG, Mattheisen M, Matthews K, 
Mattingsdal M, McCarroll SA, McGhee KA, McGough JJ, McGrath PJ, McGuffin P, 
McInnis MG, McIntosh A, McKinney R, McLean AW, McMahon FJ, McMahon WM, 
McQuillin A, Medeiros H, Medland SE, Meier S, Melle I, Meng F, Meyer J, Middeldorp 
CM, Middleton L, Milanova V, Miranda A, Monaco AP, Montgomery GW, Moran JL, 
Moreno-De-Luca D, Morken G, Morris DW, Morrow EM, Moskvina V, Muglia P, 
Muhleisen TW, Muir WJ, Muller-Myhsok B, Murtha M, Myers RM, Myin-Germeys I, 
Neale MC, Nelson SF, Nievergelt CM, Nikolov I, Nimgaonkar V, Nolen WA, Nothen 
MM, Nurnberger JI, Nwulia EA, Nyholt DR, O'Dushlaine C, Oades RD, Olincy A, 
Oliveira G, Olsen L, Ophoff RA, Osby U, Owen MJ, Palotie A, Parr JR, Paterson AD, 
Pato CN, Pato MT, Penninx BW, Pergadia ML, Pericak-Vance MA, Pickard BS, Pimm J, 



98 

Piven J, Posthuma D, Potash JB, Poustka F, Propping P, Puri V, Quested DJ, Quinn EM, 
Ramos-Quiroga JA, Rasmussen HB, Raychaudhuri S, Rehnstrom K, Reif A, Ribases M, 
Rice JP, Rietschel M, Roeder K, Roeyers H, Rossin L, Rothenberger A, Rouleau G, 
Ruderfer D, Rujescu D, Sanders AR, Sanders SJ, Santangelo SL, Sergeant JA, Schachar 
R,Schalling M, Schatzberg AF, Scheftner WA, Schellenberg GD, Scherer SW, Schork NJ, 
Schulze TG, Schumacher J, Schwarz M, Scolnick E, Scott LJ, Shi J, Shilling PD, Shyn SI, 
Silverman JM, Slager SL, Smalley SL, Smit JH, Smith EN, Sonuga-Barke EJ, St Clair D, 
State M, Steffens M, Steinhausen HC, Strauss JS, Strohmaier J, Stroup TS, Sutcliffe JS, 
Szatmari P, Szelinger S, Thirumalai S, Thompson RC, Todorov AA, Tozzi F, Treutlein J, 
Uhr M, van den Oord EJ, Van Grootheest G, Van Os J, Vicente AM, Vieland VJ, Vincent 
JB, Visscher PM, Walsh CA, Wassink TH, Watson SJ, Weissman MM & Werge T, 
Wienker TF, Wijsman EM, Willemsen G, Williams N, Willsey AJ, Witt SH, Xu W, 
Young AH, Yu TW, Zammit S, Zandi PP, Zhang P, Zitman FG, Zollner S. Cross-Disorder 
Group of the Psychiatric Genomics Consortium. Devlin B, Kelsoe JR, Sklar P, Daly MJ, 
O'Donovan MC, Craddock N, Sullivan PF, Smoller JW, Kendler KS, Wray 
NR.International Inflammatory Bowel Disease Genetics Consortium (IIBDGC). (2013) 
Genetic relationship between five psychiatric disorders estimated from genome-wide 
SNPs. Nat Genet 45: 984–994. 

Leube D, Whitney C & Kircher T (2008) The neural correlates of ego-disturbances (passivity 
phenomena) and formal thought disorder in schizophrenia. Eur Arch Psychiatry Clin 
Neurosci 258 (Suppl 5): 22–27.  

Lichtenstein P, Yip BH, Björk C, Pawitan Y, Cannon TC, Sullivan PF & Hultman CM (2009) 
Common genetic determinants of schizophrenia and bipolar disorder in Swedish families: 
a population-based study. Lancet 373: 234–239.  

Liddle PF, Ngan ET, Caissie SL, Anderson CM, Bates AT, Quested DJ, White R & Weg R 
(2002) Thought and Language Index: an instrument for assessing thought and language in 
schizophrenia. Br J Psychiatry 181: 326–330.  

Lidz T, Cornelison A, Fleck S & Terry D (1957) The intrafamilial environment of the 
schizophrenic patient: II. Marital schism and marital skew. Am J Psychiatry 114: 241–248. 

Lieber DJ (1977) Parental focus of attention in a videotape feedback task as a function of 
hypothesized risk for offspring schizophrenia. Fam Proc 16: 467–475.  

Loveland NT, Wynne LC & Singer MT (1963) The family Rorschach: a new method for 
studying family interaction. Fam Proc 2: 187–215.  

Malaspina D, Corcoran C, Kleinhaus KR, Perrin MC, Fennig S, Nahon D, Friedlander Y & 
Harlap S (2008) Acute maternal stress in pregnancy and schizophrenia in offspring: a 
cohort prospective study. BMC Psychiatry 8: e71.  

Marengo JT & Harrow M (1988) Thought Disorder in Schizophrenia. In: Tsuang MT & 
Simpson JC (eds.) Handbook of Schizophrenia, Vol. 3: Nosology, Epidemiology and 
Genetics. United Kingdom, Elsevier Science Publishers B. V.: 85–115.  

Marengo JT & Harrow M (1997) Longitudinal courses of thought disorder in schizophrenia and 
schizoaffective disorder. Schizophr Bull 23: 273–285.  

McConaghy N (1959) The use of an Object Sorting Test in elucidating the hereditary factor of 
schizophrenia. J Neurol Neurosurg Psychiatry 22: 243–246.  



99 

McFarlane WR & Lukens E (1994) Systems Theory Revisited: Research on Family Expressed 
Emotion and Communication Deviance. In: Lefley HP & Wasow M (eds) Helping 
Families Cope With Mental Illness. Chur, Switzerland, Harwood Academic 
Publishers/Gordon: 79–103. 

McGrath J, Brown A & St Clair D (2011) Prevention and schizophrenia– the role of dietary 
factors. Schizophr Bull 37: 272–283.  

McGrath JJ, Burne TH, Feron F, Mackay-Sim A & Eyles DW (2010) Developmental vitamin D 
deficiency and risk of schizophrenia: a 10-year update. Schizophr Bull 36: 1073–1078.  

McGrath J, Saha S, Chant D & Welham J (2008) Schizophrenia: a concise overview of 
incidence, prevalence and mortality. Epidemiol Rev 30: 67–76.  

McGrath J, Saha S, Welham J, El Saadi O, MacCauley C & Chant D (2004) A systematic 
review of the incidence of schizophrenia: the distribution of rates and the influence of sex, 
urbanicity, migrant status and methodology. BMC Med 2:13. 

McGrath J & Welham J (1999) Season of birth and schizophrenia: a systematic review and 
meta-analysis of data from the Southern Hemisphere. Schizophr Res 35: 237–242.  

Metsänen M, Wahlberg K, Hakko H, Saarento O, Tarvainen T, Koistinen P & Tienari P (2007) 
Communication Deviance of the adoptive parents as a predictor of thought disorder in the 
adoptee. Clinical Neuropsychiatry 4: 23–29.  

Metsänen M, Wahlberg KE, Hakko H, Saarento O & Tienari P (2006) Thought Disorder Index: 
a longitudinal study of severity levels and schizophrenia factors. J Psychiatr Res 40: 258–
266.  

Metsänen M, Wahlberg KE, Saarento O, Hakko H, Tarvainen T, Koistinen P & Tienari P 
(2005) Stability of Thought Disorder Index among high-risk and low-risk adoptees in the 
Finnish adoptive family study of schizophrenia. Eur Psychiatry 20: 35–40.  

Metsänen M, Wahlberg KE, Saarento O, Tarvainen T, Miettunen J, Koistinen P, Läksy K & 
Tienari P (2004) Early presence of thought disorder as a prospective sign of mental 
disorder. Psychiatry Res 125: 193–203.  

Miklowitz DJ & Stackman D (1992) Communication Deviance in the families of schizophrenic 
and other psychiatric patients: current state of the construct. In: Walker EF, Dworkin RH 
& Cornblatt BA (eds) Progress in Experimental Personality & Psychopathology Research. 
New York, Springer Publishing Company, Inc.: 1–46.  

Miklowitz DJ, Strachan AM, Goldstein MJ, Doane JA, Snyder KS, Hogarty GE & Falloon IRH 
(1986) Expressed Emotion and Communication Deviance in the families of 
schizophrenics. J Abnorm Psychol 95: 60–66.  

Miklowitz DJ (1994) Family risk indicators in schizophrenia. Schizophr Bull 20: 137–149.  
Miller B, Messias E, Miettunen J, Alaraisanen A, Jarvelin MR, Koponen H, Rasanen P, 

Isohanni M & Kirkpatrick B (2011) Meta-analysis of paternal age and schizophrenia risk 
in male versus female offspring. Schizophr Bull 37: 1039–1047.  

Miller GA & Rockstroh B (2013) Endophenotypes in psychopathology research: where do we 
stand? Ann Rev Clin Psychol 9: 177–213.  

Moilanen K, Jokelainen J, Jones PB, Hartikainen AL, Jarvelin MR & Isohanni M (2010) 
Deviant intrauterine growth and risk of schizophrenia: a 34-year follow-up of the Northern 
Finland 1966 Birth Cohort. Schizophr Res 124: 223–230.  



100 

Morris GO & Wynne LC (1965) Schizophrenic offspring and parental styles of communication. 
A predictive study using excerpts of family therapy recordings. Psychiatry 28: 19–44.  

Mortensen PB, Pedersen MG & Pedersen CB (2010) Psychiatric family history and 
schizophrenia risk in Denmark: which mental disorders are relevant? Psychol Med 40: 
201–210. 

Mortensen PB, Pedersen CB, Westergaard T, Wohlfahrt J, Ewald H, Mors O, Andersen PK & 
Melbye M (1999) Effects of family history and place and season of birth on the risk of 
schizophrenia. N Engl J Med 340: 603–608.  

Murray HA (1943) Thematic Apperception Test manual. Cambridge, MA, Harvard University 
Press. 

Myhrman A, Rantakallio P, Isohanni M, Jones P & Partanen U (1996) Unwantedness of a 
pregnancy and schizophrenia in the child. Br J Psychiatry 169: 637–640.  

Nuechterlein KH (1987) Vulnerability models for schizophrenia: state of the art. In: Häfner H, 
Gattaz WF & Janzaric W (eds) Search for the causes of schizophrenia. Giessen, Springer-
Verlag: 297–316. 

Nuechterlein KH, Goldstein MJ, Ventura J, Dawson ME & Doane JA (1989) Patient-
environment relationships in schizophrenia. Information processing, Communication 
Deviance, autonomic arousal, and stressful life events. Br J Psychiatry Suppl 155: 84–89.  

Nugter MA, Dingemans PMAJ, Linszen DH, Van der Does AJW& Gersons BPR (1997) 
Parental communication deviance: its stability and the effect of family treatment in recent-
onset schizophrenia. Acta Psychiatr Scand 95: 199–204.  

O'Connell M, Cooper S, Perry C & Hoke L (1989) The relationship between thought disorder 
and psychotic symptoms in borderline personality disorder. J Nerv Ment Dis 177: 273–
278.  

Os J van, Rutten BP & Poulton R (2008) Gene-environment interactions in schizophrenia: 
review of epidemiological findings and future directions. Schizophr Bull 34: 1066–1082.  

Os J van & Kapur S (2009) Schizophrenia. Lancet 374: 635–645.  
Os J van, Kenis G & Rutten BP (2010) The environment and schizophrenia. Nature 468: 203–

212.  
Os J van, Linscott RJ, Myin-Germeys I, Delespaul P & Krabbendam L (2009) A systematic 

review and meta-analysis of the psychosis continuum: evidence for a psychosis proneness-
persistence-impairment model of psychotic disorder. Psychol Med 39: 179–95.  

Os J van & Selten JP (1998) Prenatal exposure to maternal stress and subsequent schizophrenia. 
The May 1940 invasion of the Netherlands. Br J Psychiatry 172: 324–326.  

Overall JE & Gorham DR (1962) The Brief Psychiatric Rating Scale. Psychol Rep 10: 799–
812.  

Parnas J, Schulsinger F, Schulsinger H, Mednick SA & Teasdale TW (1982) Behavioral 
precursors of schizophrenia spectrum. A prospective study. Arch Gen Psychiatry 39: 658–
664.  

Pedersen CB & Mortensen PB (2001) Family history, place and season of birth as risk factors 
for schizophrenia in Denmark: a replication and reanalysis. Br J Psychiatry 179: 46–52.  



101 

Perala J, Suvisaari J, Saarni SI, Kuoppasalmi K, Isometsa E, Pirkola S, Partonen T, Tuulio-
Henriksson A, Hintikka J, Kieseppa T, Harkanen T, Koskinen S & Lonnqvist J (2007) 
Lifetime prevalence of psychotic and bipolar I disorders in a general population. Arch Gen 
Psychiatry 64: 19–28.  

Piaget J (1952) The Origins of Intelligence in Children. New York, International Universities 
Press, Inc.  

Poikkeus A, Ahonen T, Närhi V, Lyytinen P& Rasku-Puttonen H (1999) Language problems in 
children with learning disabilities: Do they interfere with maternal communication? J 
Learn Disabil 32: 22–35.  

Prasad M, Lumia M, Erkkola M, Tapanainen H, Kronberg-Kippila C, Tuokkola J, Uusitalo U, 
Simell O, Veijola R, Knip M, Ovaskainen ML & Virtanen SM (2010) Diet composition of 
pregnant Finnish women: changes over time and across seasons. Public Health Nutr 13: 
939–946.  

Racenstein JM, Penn D, Harrow M & Schleser R (1999) Thought disorder and psychosocial 
functioning in schizophrenia. The concurrent and predictive relationship. J Nerv Ment Dis 
187: 281–289.  

Radanovic M, Sousa RT, Valiengo L, Gattaz WF & Forlenza OV (2013) Formal thought 
disorder and language impairment in schizophrenia. Arq Neuropsiquiatr 71: 55–60.  

Rasic D, Hajek T, Alda M & Uher R. (2014) Risk of mental illness in offspring of parents with 
schizophrenia, bipolar disorder, and major depressive disorder: A meta-analysis of family 
high-risk studies. Schizophr Bull 40: 28–38.  

Rasku-Puttonen H, Lyytinen P, Poikkeus A, Laakso M &Ahonen T (1994) Communication 
deviances and clarity among the others of normally achieving and learning-disabled boys. 
Fam Proc 33: 71–80.  

Ripke S, O'Dushlaine C, Chambert K, Moran JL, Kahler AK, Akterin S, Bergen SE, Collins 
AL, Crowley JJ, Fromer M, Kim Y, Lee SH, Magnusson PK, Sanchez N, Stahl EA, 
Williams S, Wray NR, Xia K, Bettella F, Borglum AD, Bulik-Sullivan BK, Cormican P, 
Craddock N, de Leeuw C, Durmishi N, Gill M, Golimbet V, Hamshere ML, Holmans P, 
Hougaard DM, Kendler KS, Lin K, Morris DW, Mors O, Mortensen PB, Neale BM, 
O'Neill FA, Owen MJ, Milovancevic MP, Posthuma D, Powell J, Richards AL, Riley BP, 
Ruderfer D, Rujescu D, Sigurdsson E, Silagadze T, Smit AB, Stefansson H, Steinberg S, 
Suvisaari J, Tosato S, Verhage M, Walters JT, Multicenter Genetic Studies of 
Schizophrenia,Consortium, Levinson DF, Gejman PV, Kendler KS, Laurent C, Mowry BJ, 
O'Donovan MC, Owen MJ, Pulver AE, Riley BP, Schwab SG, Wildenauer DB, Dudbridge 
F, Holmans P, Shi J, Albus M, Alexander M, Campion D, Cohen D, Dikeos D, Duan J, 
Eichhammer P, Godard S, Hansen M, Lerer FB, Liang KY, Maier W, Mallet J, Nertney 
DA, Nestadt G, Norton N, O'Neill FA, Papadimitriou GN, Ribble R, Sanders AR, 
Silverman JM, Walsh D, Williams NM, Wormley B, Psychosis Endophenotypes 
International C, Arranz MJ, Bakker S, Bender S, Bramon E, Collier D, Crespo-Facorro B, 
Hall J, Iyegbe C, Jablensky A, Kahn RS, Kalaydjieva L, Lawrie S, Lewis CM, Lin K, 
Linszen DH, Mata I, McIntosh A, Murray RM, Ophoff RA, Powell J, Rujescu D, Van Os 
J, Walshe M, Weisbrod M, Wiersma D, Wellcome Trust Case Control Consortium, 
Donnelly P, Barroso I, Blackwell JM, Bramon E, Brown MA, Casas JP, Corvin AP, 



102 

Deloukas P, Duncanson A, Jankowski J, Markus HS, Mathew CG, Palmer CN, Plomin R, 
Rautanen A, Sawcer SJ, Trembath RC, Viswanathan AC, Wood NW, Spencer CC, Band 
G, Bellenguez C, Freeman C, Hellenthal G, Giannoulatou E, Pirinen M, Pearson RD, 
Strange A, Su Z, Vukcevic D, Donnelly P, Langford C, Hunt SE, Edkins S, Gwilliam R, 
Blackburn H, Bumpstead SJ, Dronov S, Gillman M, Gray E, Hammond N, Jayakumar A, 
McCann OT, Liddle J, Potter SC, Ravindrarajah R, Ricketts M, Tashakkori-Ghanbaria A, 
Waller MJ, Weston P, Widaa S, Whittaker P, Barroso I, Deloukas P, Mathew CG, 
Blackwell JM, Brown MA, Corvin AP, McCarthy MI, Spencer CC, Bramon E, Corvin 
AP, O'Donovan MC, Stefansson K, Scolnick E, Purcell S, McCarroll SA, Sklar P, 
Hultman CM & Sullivan PF (2013) Genome-wide association analysis identifies 13 new 
risk loci for schizophrenia. Nat Genet 45: 1150–1159.  

Rosenthal D (1970) Genetic Theory and Abnormal Behavior. New York, McGraw-Hill. 
Rosenthal D, Wender PH, Kety SS, Weiner J & Schulsinger F (1971) The adopted-away 

offspring of schizophrenics. Am J Psychiatry 128: 307–311. 
Rund BR (1986) Communication Deviances in parents of schizophrenics. Fam Proc 25: 133–

147.  
Rund BR & Blakar RM (1986) Schizophrenic patients and their parents. A multimethod design 

and the findings from an illustrative empirical study of cognitive disorders and 
communication deviances. Acta Psychiatr Scand 74: 96–408.  

Rund BR (1994) Cognitive dysfunctions and psychosocial treatment of schizophrenics: 
research of the past and perspectives on the future. Acta Psychiatr Scand (Supplementum. 
384): 9–16.  

Sans-Sansa B, McKenna PJ, Canales-Rodriguez EJ, Ortiz-Gil J, Lopez-Araquistain L, Sarro S, 
Duenas RM, Blanch J, Salvador R & Pomarol-Clotet E (2013) Association of formal 
thought disorder in schizophrenia with structural brain abnormalities in language-related 
cortical regions. Schizophr Res 1461: 308–313.  

Sass LA, Gunderson JG, Singer MT & Wynne LC (1984) Parental Communication Deviance 
and forms of thinking in male schizophrenic offspring. J Nerv Ment Dis 172: 513–520.  

Schneider K (1974) Primary and secondary symptoms in schizophrenia. In: Hirsch SR& 
Shepherd M (eds) Themes and Variations in European Psychiatry. Bristol, Wright: 40 – 
44.  

Shenton ME, Solovay MR & Holzman PS (1987) Comparative studies of thought disorders. II: 
Schizoaffective disorder. Arch Gen Psychiatry 44: 21–30.  

Shenton ME, Solovay MR, Holzman PS, Coleman M & Gale HJ (1989) Thought disorder in 
the relatives of psychotic patients. Arch Gen Psychiatry 46: 897–901.  

Shih RA, Belmonte PL & Zandi PP (2004) A review of the evidence from family, twin and 
adoption studies for a genetic contribution to adult psychiatric disorders. Int Rev 
Psychiatry 16: 260–283.  

Siegel DJ (2001) Toward an interpersonal neurobiology of the developing mind: Attachment 
relationships, "mindsight", and neural integration. Inf Mental Health J 22: 67–94.  

Siira V, Wahlberg K, Hakko H, Läksy K & Tienari P (2007) Interaction of genetic vulnerability 
to schizophrenia and Communication Deviance of adoptive parents associated with MMPI 
schizophrenia vulnerability indicators of adoptees. Nord J Psychiatry 61: 418–426.  



103 

Silven M (2002) Origins of knowledge: learning and communication in infancy. Learning and 
Instruction 12: 345–374.  

Singer MT (1977) The Rorschach as a transaction. In: Rickers-Ovsiankina MA (ed) Rorschach 
Psychology. Huntington, New York, Robert E. Kriegler Publishing Company: 455–485.  

Singer MT & Wynne LC (1965a) Thought disorder and family relations of schizophrenics. III. 
Methodology using projective techniques. Arch Gen Psychiatry 12: 187–200.  

Singer MT & Wynne LC (1965b) Thought disorder and family relations of schizophrenics. IV. 
Results and implications. Arch Gen Psychiatry 12: 201–212.  

Singer MT & Wynne LC (1966) Principles for scoring communication defects and deviances in 
parents of schizophrenics: Rorschach and TAT scoring manuals. Psychiatry 29: 260–288.  

Singer MT, Wynne LC & Toohey ML (1978) Communication disorders and the families of 
schizophrenics. In: Wynne LC, Cromwell RL & Matthysse S (eds) The Nature of 
Schizophrenia. New York, Toronto, John Wiley & Sons, Inc.: 499–511.  

Solovay MR, Shenton ME, Gasperetti C, Coleman M, Kestnbaum E, Carpenter JT & Holzman 
PS (1986) Scoring manual for the Thought Disorder Index. Schizophr Bull 12: 483–496.  

Solovay MR, Shenton ME & Holzman PS (1987) Comparative studies of thought disorders. I. 
Mania and schizophrenia. Arch Gen Psychiatry 44: 13–20.  

Spitzer RL, Williams JBW & Gibbon M (1989) Structured Clinical Interview for DSM-III-R 
Personality Disorders. SCID-2 (9/1/89 Version). New York: Biometric Research 
Department, New York State Psychiatric Institute.  

Spohn HE, Coyne L, Larson J, Mittleman F, Spray J & Hayes K (1986) Episodic and residual 
thought pathology in chronic schizophrenics: effect of neuroleptics. Schizophr Bull 12: 
394–407. 

Stroup DF, Berlin JA, Morton SC, Olkin I, Williamson GD, Rennie D, Moher D, Becker BJ, 
Sipe TA& Thacker SB (2000) Meta-analysis Of Observational studies in Epidemiology. A 
proposal for reporting. JAMA 283: 2008–12. 

Subotnik KL, Goldstein MJ, Nuechterlein KH, Woo SM & Mintz J (2002) Are Communication 
Deviance and Expressed Emotion related to family history of psychiatric disorders in 
schizophrenia? Sch Bull 28: 719–729.  

Sullivan PF, Daly MJ & O'Donovan M (2012) Genetic architectures of psychiatric disorders: 
the emerging picture and its implications. Nature Rev Genet 13: 537–551.  

Sullivan PF, Kendler KS & Neale MC (2003) Schizophrenia as a complex trait. Evidence from 
a meta-analysis of twin studies. Arch Gen Psychiatry 60: 1187–1192.  

Susser E, Neugebauer R, Hoek HW, Brown AS, Lin S, Labovitz D & Gorman JM (1996) 
Schizophrenia after prenatal famine. Further evidence. Arch Gen Psychiatry 53: 25–31.  

Tabachnick BG & Fidell LS (1989) Using multivariate statistics, 2nd ed. HarperCollins 
Publishers, USA. 

Tandon R, Keshavan MS & Nasrallah HA (2008) Schizophrenia, "Just the Facts" What we 
know in 2008. 2. Epidemiology and etiology. Schizophr Res 102: 1–18.  



104 

Tienari P, Lahti I, Sorri A, Naarala M, Wahlberg K, Rönkkö T, Moring J & Wynne LC (1987) 
The Finnish Adoptive Family Study of Schizophrenia: Possible joint effects of genetic 
vulnerability and family interaction. In: Hahlweg K & Goldstein MJ (eds) Understanding 
Major Mental Disorder. The Contribution of Family Interaction Research. New York, 
Family Process Inc.: 33–54.  

Tienari P, Wynne LC, Läksy K, Moring J, Nieminen P, Sorri A, Lahti I & Wahlberg K (2003) 
Genetic boundaries of the schizophrenia spectrum: evidence from the Finnish Adoptive 
Family Study of Schizophrenia. Am J Psychiatry 160: 1587–1594.  

Tienari P, Wynne LC, Moring J, Läksy K, Nieminen P, Sorri A, Lahti I, Wahlberg K, Naarala 
M, Kurki-Suonio K, Saarento O, Koistinen P, Tarvainen T, Hakko H & Miettunen J 
(2000) Finnish adoptive family study: sample selection and adoptee DSM-III-R-diagnoses. 
Acta Psychiatr Scand 30: 127–136.  

Tienari P, Wynne LC, Sorri A, Lahti I, Läksy K, Moring J, Naarala M, Nieminen P & 
Wahlberg K (2004) Genotype-environment interaction in schizophrenia-spectrum 
disorder. Br J Psychiatry 184: 216–222.  

Tilastokeskuksen Käsikirja 17. Sosioekonominen Asemaluokitus. Ammattiasemaluokitus. 
(1983) Helsinki, Statistics Finland.   

Tochigi M, Nishida A, Shimodera S, Okazaki Y & Sasaki T (2013) Season of birth effect on 
psychotic-like experiences in Japanese adolescents. Eur Child Adolesc Psychiatry 22: 89–
93.  

Tochigi M, Okazaki Y, Kato N & Sasaki T (2004) What causes seasonality of birth in 
schizophrenia? Neurosci Research 48: 1–11.  

Tompson MC, Asarnow JR, Goldstein MJ & Miklowitz DJ (1990) Thought disorder and 
communication problems in children with schizophrenia spectrum and depressive 
disorders and their parents. J Clin Child Psychol 19: 159–168.  

Torrey EF, Miller J, Rawlings R & Yolken RH (1997) Seasonality of births in schizophrenia 
and bipolar disorder: a review of the literature. Schizophr Res 28: 1–38.  

Varese F, Smeets F, Drukker M, Lieverse R, Lataster T, Viechtbauer W, Read J, van Os J & 
Bentall RP (2012) Childhood adversities increase the risk of psychosis: a meta-analysis of 
patient-control, prospective- and cross-sectional cohort studies. Schizophr Bull 38: 661–
671.  

Vassos E, Pedersen CB, Murray RM, Collier DA & Lewis CM (2012) Meta-analysis of the 
association of urbanicity with schizophrenia. Schizophr Bull 38: 1118–1123. 

Vaughn CE & Leff JP (1976a) The influence of family and social factors in the course of 
psychiatric illness: a comparison of schizophrenic and depressed neurotic patients. Br J 
Psychiatry129:125–137. 

Vaughn CE & Leff JP (1976b) The measurement of expressed emotion in the families of 
psychiatric patients. Br J Soc Clin Psychol15:157–165. 

Velligan DI, Christensen A, Goldstein MJ & Margolin G (1988) Parental Communication 
Deviance: Its relationship to parent, child, and family system variables. Psychiatry Res 26: 
313–325.  

Velligan DI, Funderburg LG, Giesecke SL & Miller AL (1995) Longitudinal analysis of 
Communication Deviance in the families of schizophrenic patients. Psychiatry 58: 6–19.  



105 

Velligan DI, Goldstein MJ, Nuechterlein KH, Miklowitz DJ & Ranlett G (1990) Can 
Communication Deviance be measured in a family problem-solving interaction? Fam Proc 
29: 213–226.  

Velligan DI, Miller AL, Eckert SL, Funderburg LG, True JE, Mahurin RK, Diamond P & 
Hazelton BC (1996) The relationship between parental Communication Deviance and 
relapse in schizophrenic patients in the 1-year period after hospital discharge. A pilot 
study. J Nerv Ment Dis 184: 490–496.  

Vygotsky LS (1978) Mind in Society. The Development of Higher Psychological Processes. 
Cambridge, Harvard University Press.  

Wagener DK, Hogarty GE, Goldstein MJ, Asarnow RF & Browne A (1986) Information 
processing and Communication Deviance in schizophrenic patients and their mothers. 
Psychiatry Res 18: 365–377.  

Wahlberg K, Wynne LC, Hakko H, Läksy K, Moring J, Miettunen J & Tienari P (2004) 
Interaction of genetic risk and adoptive parent communication deviance: longitudinal 
prediction of adoptee psychiatric disorders. Psychol Med 34: 1531–1541.  

Wahlberg K, Wynne LC, Keskitalo P, Nieminen P, Moring J, Läksy K, Sorri A, Koistinen P, 
Tarvainen T, Miettunen J & Tienari P (2001) Long-term stability of Communication 
Deviance. J Abnorm Psychol 110: 443–448.  

Wahlberg K, Wynne LC, Oja H, Keskitalo P, Anias-Tanner H, Koistinen P, Tarvainen T, 
Hakko H, Lahti I, Moring J, Naarala M, Sorri A & Tienari P (2000) Thought Disorder 
Index of Finnish adoptees and communication deviance of their adoptive parents. Psychol 
Med 30: 127–136.  

Wahlberg K, Wynne LC, Oja H, Keskitalo P, Pykäläinen L, Lahti I, Moring J, Naarala M, Sorri 
A, Seitamaa M, Läksy K, Kolassa J & Tienari P (1997) Gene-environment interaction in 
vulnerability to schizophrenia: findings from the Finnish Adoptive Family Study of 
Schizophrenia. Am J Psychiatry 154: 355–362.  

Wang KS, Zhang Q, Liu X, Wu L & Zeng M (2012) PKNOX2 is associated with formal 
thought disorder in schizophrenia: a meta-analysis of two genome-wide association 
studies. J Mol Neurosci 48: 265–272.  

Weaver IC, Cervoni N, Champagne FA, D'Alessio AC, Sharma S, Seckl JR, Dymov S, Szyf M 
& Meaney MJ (2004) Epigenetic programming by maternal behavior. Nat Neurosci 7: 
847–854.  

Welham J, Isohanni M, Jones P & McGrath J (2009) The antecedents of schizophrenia: a 
review of birth cohort studies. Schizophr Bull 35: 603–623. 

Wender PH, Rosenthal D & Kety SS (1968) A psychiatric assessment of the adoptive parents 
of schizophrenics. In: Rosenthal D & Kety SS (eds) The Transmission of Schizophrenia. 
Oxford, Pergamon Press: 235–250.   

Wicks S, Hjern A & Dalman C (2010) Social risk or genetic liability for psychosis? A study of 
children born in Sweden and reared by adoptive parents. Am J Psychiatry 167: 1240–
1246. 

Wilcox J, Winokur G & Tsuang M (2012) Predictive value of thought disorder in new-onset 
psychosis. Compr Psychiatry 53: 674–678.  



106 

Wild C, Singer MT, Rosman B, Ricci J & Lidz T (1965) Measuring disordered styles of 
thinking. Using the Object Sorting Test on parents of schizophrenic patients. Arch Gen 
Psychiatry 13: 471–476.  

Wing JK, Cooper JE & Sartorius N (1974) Measurement and Classification of Psychiatric 
Symptoms: An Instruction for the PSE and Catego Program. London, Cambridge 
University Press.  

World Health Organisation (1994) International Classification of Diseases, 10th Edition. 
Geneva, WHO. 

Wynne LC (1967) Family transactions and schizophrenia: II. Conceptual considerations for a 
research strategy. In: Romano J (ed) The Origins of Schizophrenia. Amsterdam, Excerpta 
Medica: 165–178.  

Wynne LC (1970) Communication disorders and the quest for relatedness in families of 
schizophrenics. Am J Psychoanal 30: 100–114. 

Wynne LC (1981) Current concepts about schizophrenics and family relationships. J Nerv 
Ment Dis 169: 82–89.  

Wynne LC, Ryckoff I, Day J & Hirsch S (1958) Pseudo-mutuality in the family relations of 
schizophrenics. Psychiatry 21: 205–20. 

Wynne LC & Singer MT (1963a) Thought disorder and family relations of schizophrenics. I. A 
research strategy. Arch Gen Psychiatry 9: 191–198.  

Wynne LC & Singer MT (1963b) Thought disorder and family relations of schizophrenics. II. 
A classification of forms of thinking. Arch Gen Psychiatry 9: 199–206.  

Wynne LC, Singer MT, Bartko JJ & Toohey ML (1977) Schizophrenics and their families: 
research on parental communication. In: Tanner JM (ed) Developments in Psychiatric 
Research. London, Hodder & Stoughton: 254–286. 

Wynne LC, Singer MT & Toohey ML (1978) Communication of the adoptive parents of 
schizophrenics. In: Cancro R (ed) Annual Review of the Schizophrenic Syndrome. New 
York, Brunner/Mazel, Inc.: 528–559.  

Yermolayeva Y & Rakison DH (2014) Connectionist Modeling of Developmental Changes in 
Infancy: Approaches, Challenges, and Contributions. Psychol Bull 140: 224–255. 

Zubin J & Spring B (1977) Vulnerability- a new view of schizophrenia. Journal of Abnormal 
Psychology 86, 103–126. 

 
 



107 

Original publications 

I  Roisko R, Wahlberg K-E, Miettunen J & Tienari P (2014) Association of parental 
Communication Deviance with offspring’s psychiatric and thought disorders. A 
systematic review and meta-analysis. Eur Psychiatry 29: 20-31. 

II  Roisko R, Wahlberg K-E, Hakko H, Wynne L & Tienari P (2011) Communication 
Deviance in parents of families with adoptees at a high or low risk of schizophrenia 
spectrum disorders and its associations with attributes of the adoptee and the adoptive 
parents. Psychiatry Res 185: 66-71. 

III  Roisko R, Wahlberg K-E, Hakko H & Tienari P (2014) Association of adoptive 
child’s thought and schizophrenia spectrum disorders with their genetic liability for 
schizophrenia spectrum disorders, season of birth and parental Communication 
Deviance. Manuscript. 

Reprinted with permission from Elsevier (I, II). 

Original publications are not included in the electronic version of the dissertation.  

 

  



108 

 



A C T A  U N I V E R S I T A T I S  O U L U E N S I S

Book orders:
Granum: Virtual book store
http://granum.uta.fi/granum/

S E R I E S  D  M E D I C A

1246. Kallio, Miki (2014) Muuttuuko lääketieteen opiskelijoiden käsitys terveydestä
peruskoulutuksen aikana : kuusivuotinen seurantatutkimus

1247. Haanpää, Maria (2014) Hereditary predisposition to breast cancer – with a focus
on AATF, MRG15, PALB2, and three Fanconi anaemia genes

1248. Alanne, Sami (2014) Musiikkipsykoterapia : teoria ja käytäntö

1249. Nagy, Irina I. (2014) Wnt-11 signaling roles during heart and kidney development

1250. Prunskaite-Hyyryläinen, Renata (2014) Role of Wnt4 signaling in mammalian sex
determination, ovariogenesis and female sex duct differentiation

1251. Huusko, Johanna (2014) Genetic background of spontaneous preterm birth and
lung diseases in preterm infants : studies of potential susceptibility genes and
polymorphisms

1252. Jämsä, Ulla (2014) Kuntoutuksen muutosagentit : tutkimus työelämälähtöisestä
oppimisesta ylemmässä ammattikorkeakoulutuksessa

1253. Kaikkonen, Leena (2014) p38 mitogen-activated protein kinase and transcription
factor GATA-4 in the regulation of cardiomyocyte function

1254. Finnilä, Mikko A. J. (2014) Bone toxicity of persistent organic pollutants

1255. Starck, Tuomo (2014) Dimensionality, noise separation and full frequency band
perspectives of ICA in resting state fMRI : investigations into ICA in resting state
fMRI

1256. Karhu, Jaana (2014) Severe community- acquired pneumonia – studies on imaging,
etiology, treatment, and outcome among intensive care patients

1257. Lahti, Anniina (2014) Epidemiological study on trends and characteristics of
suicide among children and adolescents in Finland

1258. Nyyssönen, Virva (2014) Transvaginal mesh-augmented procedures in gynecology :
outcomes after female urinary incontinence and pelvic organ prolapse surgery

1259. Kummu, Outi (2014) Humoral immune response to carbamyl-epitopes in
atherosclerosis

1260. Jokinen, Elina (2014) Targeted therapy sensitivity and resistance in solid
malignancies

1261. Amegah, Adeladza Kofi (2014) Household fuel and garbage combustion, street
vending activities and adverse pregnancy outcomes : Evidence from Urban Ghana



A
B
C
D
E
F
G

UNIVERSITY OF OULU  P .O. B  00  F I -90014 UNIVERSITY OF OULU FINLAND

A C T A  U N I V E R S I T A T I S  O U L U E N S I S

S E R I E S  E D I T O R S

SCIENTIAE RERUM NATURALIUM

HUMANIORA

TECHNICA

MEDICA

SCIENTIAE RERUM SOCIALIUM

SCRIPTA ACADEMICA

OECONOMICA

EDITOR IN CHIEF

PUBLICATIONS EDITOR

Professor Esa Hohtola

University Lecturer Santeri Palviainen

Postdoctoral research fellow Sanna Taskila

Professor Olli Vuolteenaho

University Lecturer Veli-Matti Ulvinen

Director Sinikka Eskelinen

Professor Jari Juga

Professor Olli Vuolteenaho

Publications Editor Kirsti Nurkkala

ISBN 978-952-62-0605-9 (Paperback)
ISBN 978-952-62-0606-6 (PDF)
ISSN 0355-3221 (Print)
ISSN 1796-2234 (Online)

U N I V E R S I TAT I S  O U L U E N S I S

MEDICA

ACTA
D

D
 1262

AC
TA

R
iikka R

oisko

OULU 2014

D 1262

Riikka Roisko

PARENTAL COMMUNICATION 
DEVIANCE AS A RISK FACTOR 
FOR THOUGHT DISORDERS 
AND SCHIZOPHRENIA 
SPECTRUM DISORDERS
IN OFFSPRING
THE FINNISH ADOPTIVE FAMILY STUDY

UNIVERSITY OF OULU GRADUATE SCHOOL;
UNIVERSITY OF OULU,
FACULTY OF MEDICINE,
INSTITUTE OF CLINICAL MEDICINE,
DEPARTMENT OF PSYCHIATRY;
OULU UNIVERSITY HOSPITAL


	Abstract
	Tiivistelmä
	Acknowledgements
	Abbreviations
	List of original publications
	Contents
	1 Introduction
	2 Review of the literature
	2.1 Schizophrenia
	2.1.1 Risk factors for schizophrenia

	2.2 Schizophrenia spectrum disorders
	2.3 Thought disorders
	2.3.1 Definition and assessment of thought disorders
	2.3.2 Aetiology of thought disorders
	2.3.3 Stability of thought disorders
	2.3.4 Relationship between thought disorders and psychiatricdisorders
	2.3.5 Thought disorder as a putative schizophrenia endophenotype

	2.4 Communication Deviance
	2.4.1 Definition and assessment of Communication Deviance
	2.4.2 Stability of Communication Deviance
	2.4.3 Relationship of parental Communication Deviance topsychiatric and thought disorders in offspring
	2.4.4 Parental communication and cognitive development of thechild

	2.5 General systems theory, biopsychosocial model, andvulnerability theories

	3 Aims of the study
	3.1 Aims of the study
	3.2 Hypotheses

	4 Material and methods
	4.1 Meta-analysis (I)
	4.1.1 Data collection
	4.1.2 Study selection
	4.1.3 Statistical methods

	4.2 Study design
	4.3 Study population (II and III)
	4.3.1 The Finnish Adoptive Family Study
	4.3.2 Publication II: Association of parental CommunicationDeviance with the attributes of the adoptive child and adoptiveparents
	4.3.3 Publication III: Association of adoptive children’s thoughtdisorders and schizophrenia spectrum disorders with theirgenetic liability for schizophrenia spectrum disorders andseason of birth and parental Communication Deviance

	4.4 Variables (II, III)
	4.4.1 Communication Deviance
	4.4.2 Season of birth
	4.4.3 Thought Disorder Index
	4.4.4 Schizophrenia spectrum diagnosis

	4.5 Statistical methods (II, III)

	5 Ethical considerations and personalinvolvement
	6 Results
	6.1 Systematized review and meta-analysis of the associationbetween parental Communication Deviance and thoughtdisorders and psychiatric disorders in offspring (I)
	6.1.1 Search results
	6.1.2 Association of parental Communication Deviance withpsychiatric disorders in offspring
	6.1.3 Association of parental Communication Deviance with thoughtdisorders in offspring

	6.2 Association of parental Communication Deviance with theattributes of the adoptive child and adoptive parents (II)
	6.3 Association of adoptive children’s thought disorders andschizophrenia spectrum disorders with their genetic liability forschizophrenia spectrum disorders and season of birth andparental Communication Deviance (III)

	7 Discussion
	7.1 Systematised review and meta-analysis (I)
	7.1.1 Main findings
	7.1.2 Discussion of results

	7.2 Association of parental Communication Deviance with theattributes of the adoptive child and adoptive parents (II)
	7.2.1 Main findings
	7.2.2 Discussion of results

	7.3 Association of adoptive children’s thought disorders andschizophrenia spectrum disorders with their genetic liability forschizophrenia spectrum disorders and season of birth andparental Communication Deviance (III)
	7.3.1 Main findings
	7.3.2 Discussion of results

	7.4 Theoretical discussion
	7.5 Strengths and limitations of the study
	7.5.1 Systematised review and meta-analysis of the associationbetween parental Communication Deviance and psychiatricand thought disorders in offspring (I)
	7.5.2 Association of parental Communication Deviance with theattributes of the adoptive child and adoptive parents (II)
	7.5.3 Association of adoptive children’s thought disorders andschizophrenia spectrum disorders with their genetic liability forschizophrenia spectrum disorders, season of birth, andparental Communication Deviance (III)


	8 Conclusions
	8.1 Main conclusions
	8.2 Clinical implications
	8.3 Future studies

	References
	Original publications



