
1 

 

PCN Frontier Review 
 
Differences in cognitive impairment between schizophrenia and bipolar 
disorder: Considering the role of heterogeneity 
 

Running title: Cognitive subgroups in bipolar disorder 

Emre Bora, MD  

The Melbourne Neuropsychiatry Centre, Department of Psychiatry, The University of 

Melbourne and Melbourne Health, VIC, Australia 

Corresponding author: Emre Bora, ibora@unimelb.edu.au, boremre@gmail.com 

Telephone no: 61 3 9035 8628 

 

Number of words:  3968 words including abstract which is 248 words

This article is protected by copyright. All rights reserved.

This is the author manuscript accepted for publication and has undergone full peer review but has
not been through the copyediting, typesetting, pagination and proofreading process, which may
lead to differences between this version and the Version of Record. Please cite this article as doi:
10.1111/pcn.12410

http://dx.doi.org/10.1111/pcn.12410
http://dx.doi.org/10.1111/pcn.12410


2 

 

Abstract 

Schizophrenia is associated with significant cognitive impairment. Bipolar disorder (BP) 

also presents with cognitive deficits that are similar to, albeit less severe than those 

reported in schizophrenia. There has been controversy over whether selective deficits in 

social cognition or developmental trajectory of cognitive deficits can distinguish 

schizophrenia from BP. Also, available studies have not generally considered the 

potential effect of cognitive heterogeneity within both disorders on between-group 

differences. Current review examines the evidence on the specificity of social cognitive 

deficits and early neurocognitive impairment to schizophrenia and explores the overall 

outcome of studies investigating within and cross-diagnosis cognitive heterogeneity in 

schizophrenia and BP. Current evidence does not support the specificity of social 

cognitive impairment to schizophrenia. Available studies also suggest that cognitive 

impairment in premorbid and early stages is evident not only in schizophrenia but also 

many patients in BP. Both schizophrenia and BP have a number of cognitive subgroups 

including severe impairment, good functioning and one or more selective or modest 

impairment clusters. While both disorders are represented in each cognitive subgroup, 

there are significant cross-diagnostic differences regarding prevalences of individuals 

belonging to the severe impairment and good functioning subgroups. The individuals 

with schizophrenia are much more likely to exhibit severe cognitive impairment than 

individuals with BP and opposite true for having good cognitive functioning. Further 

identification of neurobiological and genetic characteristics of cognitive subgroups in 

major psychoses can improve the validity of diagnostic systems and can advance the 

development of personalized management approaches including cognitive remediation. 
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Cognitive impairment is a well-established and persistent feature of schizophrenia.1-3 

Cognitive deficits in schizophrenia have been recognized since the delineation of 

dementia praecox by Kraepelin. The range of cognitive deficits in schizophrenia is broad. 

Multiple cognitive domains including verbal and visual memory, working memory, 

processing speed, attention, executive functions and social cognition are impaired in 

schizophrenia.2-4 Cognitive impairment in schizophrenia is clinically relevant  one of the 

most important determinants of functional impairment observed in this disorder.5-6 

Persisting cognitive deficits and functional impairment had been traditionally considered 

as specific features of schizophrenia in comparison to manic-depressive psychoses. 

However, neither cognitive impairment nor functional deficits are specific to 

schizophrenia. Recent work within last two decades has clearly showed that bipolar 

disorder (BP) is also associated with cognitive deficits and functional impairment which 

are also evident in euthymic patients.7-10 While severity of cognitive deficits is less severe 

in BP than schizophrenia, evidence suggests that profile of cognitive deficits are similar 

in both disorders.3 Importantly, these findings contradict with other observations 

including evidence for relationship between BP and creativity and premorbid scholastic 

achivement.11-13 

   

However, it can be argued that methodological issues such as the use of cross-sectional 

assessment, recruitment of patients with chronic illness and lack of information about 

premorbid cognitive development in most studies can limit our ability to show potential 

cognitive differences between schizophrenia and BP. One argument is specificity of early 

cognitive deficits to schizophrenia.14-15 It has been argued that cognitive impairment is 

evident in prodromal stage and first-episode of schizophrenia but not in BP. Another 

notion is the specificity of cognitive deficits which are critical for communication and 

social functioning (social cognition) to schizophrenia. Theory of mind and other social 
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cognitive deficits (compared to non-social cognitive deficits) has been suggested to be 

more  specific to schizophrenia.16 Other authors argued that difficulties in premorbid 

intellectual development can separate schizophrenia from BP.17-18  Finally, it is important 

to note that all of these three arguments about potential differences between 

schizophrenia and BP are based on the comparison between two distinct disorders. There 

is a substantial heterogeneity in both disorders. Neurobiological and clinical evidence 

also suggest considerable overlap between schizophrenia and BP.19 Familial and 

molecular genetic  studies suggested  that  there  are  susceptibility  genes  common  to 

both  disorders.  However, it  is  important  to  note  that  familial  and genetic studies 

also suggest that there is also evidence for schizophrenia and  BP  specific  genetic  

susceptibility factors.20-21  Available studies have  also provided evidence suggesting that  

shared  susceptibility  genes  can impair neurodevelopment and cognition.22-23 Therefore, 

it is expected that there should be considerable heterogeneity of cognitive performances 

within both disorders which can also affect the extent of differences between both 

diagnostic categories. The majority of available neurocognitive studies has not 

considered the relationship between cognitive impairment and heterogeneity within both 

disorders. In the first part of the current article, studies in schizophrenia and BP were 

reviewed to discuss the evidence regarding arguments about the specificity of early 

neurocognitive impairment, social cognitive impairment, and premorbid deficits in the 

development of intellectual abilities to schizophrenia. In the second part of the article, 

evidence for cognitive heterogeneity within schizophrenia and BP and the role of 

heterogeneity in explaining contradictory findings in previous studies were explored. 

 

 

1- Evidence for specific differences between schizophrenia and BP 

 

Specificity of social cognitive deficits to schizophrenia in comparison to BP 
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Social cognitive impairment in schizophrenia might be particularly important contributor 

of functional impairment.24-26 Deficits in emotion recognition and theory of mind (ToM) 

are well-established findings in schizophrenia.27-29 It was suggested that social cognitive 

impairment might be more specific than non-social cognitive impairment to 

schizophrenia. In a recent study, Lee et al16 found that BP patients showed less 

impairment on social relative to non-social cognitive performance, whereas schizophrenia 

patients showed more impairment on social relative to non-social cognitive performance. 

It might be argued that specificity of social cognitive impairment to schizophrenia can 

explain relatively severe functional impairment observed in schizophrenia compared to 

BP. However, there is also emerging evidence for social cognitive deficits in BP.30 

Similar to findings of neurocognitive studies, deficits with medium effect sizes in social 

cognition were observed in BP.31-32 Evidence also suggests that social cognitive deficits 

are evident not only during mood episodes but also during remission. 

 

A number of recent studies investigating emotion recognition and ToM have directly 

compared performances of schizophrenia and BP.16,33-34  A recent meta-analysis of social 

cognition explored differences between schizophrenia and BP patients (Bora and 

Pantelis, under review). This meta-analysis found that schizophrenia patients 

significantly but modestly underperformed patients with BP in both facial emotion 

recognition (d=0.43) and ToM (d=0.60). Effects sizes for differences between 

schizophrenia and BP were similar for social and non-social cognitive abilities. Previous 

meta-analyses of neurocognitive studies comparing schizophrenia and BP have also 

found similar effect sizes for differences between these two disorders.35-36 These findings 

suggest that differences between schizophrenia and BP on social cognitive deficits are 
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quantitative only and there is a significant overlap of performances of schizophrenia and 

BP patients both in social and non-social cognitive domains.  

Cognitive impairment in early years of BP and schizophrenia  

Most of the available studies that compared schizophrenia and BP included chronic 

patients. However, it has been suggested that cognitive impairment in BP and 

schizophrenia  might  have  very  different  trajectories.  In schizophrenia,  it is well-

accepted  that  cognitive deficits are evident in first-episode and in young adults who 

have a high clinical and genetic risk to schizophrenia.37-38 It was also hypothesized that 

patients with BP only develop cognitive deficits during the course of illness as a result of 

neurodegenerative changes  and  cognitive  deficits  would  be  absent  or very  modest  in  

first-episode BP and premorbid stages of the illness.15,17 It has been argued that early 

onset cognitive impairment might be a specific feature of schizophrenia.   

First-episode 

Recently,  a  number  of studies  investigating cognitive impairment in BP has  been  

conducted  in  first-episode BP and  the  most  of  these  studies  have  not  supported  the 

preserved cognition argument in first-episode BP. Two recent meta-analyses of 

neuropsychological studies in first-episode BP have provided strong evidence for 

cognitive impairment in first-episode BP.39-40  Meta-analysis of Bora and Pantelis 

suggested that deficits with medium to large effect sizes (d=0.36–0.83) are evident in 

verbal and visual memory,  processing speed,  sustained  attention,  executive functions, 

working memory and  verbal fluency in first-episode BP.39 Severity and pattern of such 

deficits in first-episode BP were similar to findings in chronic BP patients.7-8 Same meta-

analyses also found that cognitive impairment is significantly more severe in FE 

schizophrenia than first-episode BP but the severity of between-group  differences  were  

modest (d=0.25–0.67). This finding is similar to what is established for chronic 

schizophrenia and BP and suggests that there is a significant overlap between cognitive 

performances of FE schizophrenia and BP.  
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High-risk studies 

Cognitive impairment is already evident in youth  with  clinical  high  risk  to 

psychosis.38, 41 Clinical high-risk paradigms has been used to investigate cognitive  

impairment  in  BP only in few studies.  However, emerging evidence suggests that 

cognitive impairment is also evident in individuals at clinical risk for bipolar disorder. 

Melzler et al42 reported cognitive deficits in individuals meeting risk criteria for affective 

psychosis. Also, the  ultra-high-risk  to psychosis  (UHR)  paradigm,  which  was  

developed to detect early phases of schizophrenia, suggested that UHR is a nonspecific 

risk paradigm of psychosis and a subset of UHR subjects develop BP at follow-up. Two 

recent studies in ultra-high risk to psychosis samples found that pre-onset neurocognitive 

deficits  are evident in at-risk  subjects who develop BP at follow-up.  In the first study, 

Olvet et al43 found that global   cognition   is   significantly   impaired   in at-risk subjects 

who developed BP at follow-up. In the second study, Ratheesh et al44 reported deficits in 

processing speed, executive functions and general intellectual abilities in at-risk subjects 

who developed BP during follow-up in comparison to healthy controls.  

It is also well-established that youth with familial risk for schizophrenia  have  cognitive  

deficits  which  are  comparable  to UHR subjects in severity.38 While number of studies 

investigating neurocognitive abilities in youth with familial high risk to BP is small, 

available evidence also suggests that cognitive impairment is evident  in young  relatives  

of  individuals with BP.45-49 

As a summary, available evidence does not support the notion of specificity of cognitive 

impairment in early stages to schizophrenia. Emerging evidence suggests that cognitive 

deficits are also evident in first-episode and at clinical and genetic risk to BP. 

Differences in premorbid intellectual abilities between schizophrenia and BP 

Intellectual disabilities in schizophrenia and BP 

Childhood  onset intellectual disabilities are overrepresented in schizophrenia 
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compared  to  healthy controls  and  in people with intellectual disability, psychosis  is  

more  prevalent than the general population.50-51 Morgan et al51 estimated the prevalence 

of intellectual disability in schizophrenia as 4.9%. In  the  same  study,  the  prevalence  

of  schizophrenia  among individuals with intellectual disability was 4.4%. 

In BP, there is less evidence for severe childhood onset intellectual deficits. Some studies 

have not  found  significantly  increased  the risk  for  BP  in intellectual disability.51  

However,  other evidence  suggests  that  there  might  be  a relationship between 

intellectual disabilities and risk for BP. In a recent study, intellectual disabilities were 

more common in children of mothers with schizophrenia and BP.52 Also,  there  is  some  

evidence suggesting  a significant  relationship  between  intellectual  disability and 

rapid-cycling BP.53 Some evidence also suggest that history of autism  spectrum  

disorders,  ADHD  and several other  syndromes  characterised  by intellectual  deficits  

might  be  associated  with  not  only schizophrenia but also BP.54-56 

 

 Premorbid cognitive deficits in childhood and adolescence in schizophrenia and BP 

The existence  of  premorbid  cognitive  deficits  in  people  with schizophrenia is  well 

established.57-60  In many cases, premorbid  intelligence  quotient  (IQ)  deficits and 

learning difficulties in childhood and adolescence precede  adult  schizophrenia.  

Evidence  suggests that individuals  who  develop  adult  schizophrenia  exhibit  IQ 

deficit in their childhood (approximately 0.5 standard deviations, 33% non-overlap with 

controls).57-58 

A number of studies investigating premorbid cognitive deficits which  precede BP is 

relatively  modest.  Several studies have not found any evidence of premorbid cognitive 

impairment  in  BP.61-63 However,  these  studies  have inadequate power to detect modest 

deficits as the number of subjects who developed BP in most studies was small. Two of 

three studies which had at least  100  subjects  with  BP  found  a  relationship  between 

poor scholar achievement/cognitive function and risk for BP.64-66 In  a  population-based  

This article is protected by copyright. All rights reserved.



9 

 

large  national  study  including over 700,000 individuals, MacCabe et al64 investigated 

the relationship between scholastic achievement at age 15–16 and later hospital 

admissions for BP (280 individuals).  The  individuals  with  the  poorest  grades  had  a 

nearly two-fold   increased   risk   for   bipolar   disorder. In a large cohort of 200,000 

male subjects conscripted into the Finnish defence forces,  Tiihonen  et  al65 investigated  

the relationship between cognitive assessment and later hospital admission for BP (100 

individuals) and found relationship between cognitive impairment in visuospatial abilities 

and increase the risk for BP at follow-up.  

Some evidence also suggests that premorbid  cognitive  deficits  in childhood BP  might  

precede adult BP.  Seidman  et  al67  showed  that children (mean age=7) who will 

develop BP or schizoaffective,  bipolar  type  in  adulthood  have  cognitive  deficits. 

The effect  size  of  this  cognitive  deficit  was  d=0.3  and  23% children  had  a 

significant  neuropsychological  impairment. In  the  same  study,  the effect  size  for  

cognitive  deficits  in the  schizophrenia  group  was  moderately  larger  d=0.57 and  42%  

of  children  had  a significant  cognitive impairment. 

As a summary, while evidence for the relationship between premorbid cognitive deficits 

and schizophrenia is stronger compared to BP, emerging evidence suggests that some 

patients with BP have also premorbid cognitive deficits. While contradictory findings 

exist, it seems that evidence does not overall support any of the three notions discussed in 

this section including specificity of social cognition, early and premorbid cognitive 

impairment to schizophrenia. However, it is important to note that cognitive 

heterogeneity within and between schizophrenia and BP can have a significant impact on 

findings of these studies. 

2-Heterogeneity of cognitive impairment in BP and schizophrenia 

Cognitive subgroups in schizophrenia and BP 

Cluster analytical studies in schizophrenia have consistently found several clusters of 

patients based on their cognitive performances.68-76 In these studies, a subgroup of 

This article is protected by copyright. All rights reserved.



10 

 

patients with schizophrenia were members of a neurocognitive cluster with very severe 

and widespread cognitive impairment. A smaller subgroup of patients was characterized 

with normal neuropsychological performance. The other patients in these studies have 

been clustered to one or more neurocognitive subgroups characterized by more moderate 

and selective deficits.   

Relatively a small number of studies have investigated neurocognitive subgroups in BP. 

Several studies have categorised BP patients into cognitively impaired and unimpaired 

groups based on arbitrary cut-off scores.77-78These studies have relatively small number 

of BP patients included (n=50-110) and used variable cut-off scores such as scoring 1 to 

2 SD below controls or  scoring at or below the 5th percentile.77-82 Findings of these 

studies suggest that around 40 % of patients with BP have no neurocognitive deficits at 

all and other patients have variable levels of cognitive deficits.78,82 Studies using strict 

cut-off scores (such as 2 SD below) found that 25-30 % patients with BP have severe 

cognitive deficits.79,83  At the other hand, three other studies have attempted to identify 

cognitive subgroups of BP with a data-driven approach (rather than arbitrary cut-off 

scores) using cluster analysis and latent class analysis. Burdick et al84 have investigated 

136 BP patients using hierarchical cluster analysis and found three clusters according to 

neurocognitive performance. These clusters included a neuropsychologically intact (30 

%), selectively impaired (30 %) and globally impaired (40 %) groups. In another cluster 

analysis study, Lewandowski et al73 found four clusters including a neuropsychologically 

normal (40 % of 73 patients with BP), and a global cognitive impairment (15 % of BP) 

subgroups. In this study, other BP patients were members of two different selective 

cognitive impairment clusters. It is important to note that there is also cognitive 

variability in healthy individuals. These cluster analytical studies have not investigated 

variability in cognitive functioning in healthy controls and cannot tell whether any of the 

subgroups are more specifically related to BP than controls. In a recent latent class 

analysis of large sample of euthymic patients with BP (n=556) and healthy controls 
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(n=416), there were four cognitive subgroups (good performance, severe impairment 

clusters and 2 groups with modest deficits in executive functions, processing speed and 

verbal memory) clustered based on performance of patients and healthy individuals on 

executive functions tests (response inhibition and reasoning/problem solving).85 In 

comparison to healthy controls, a larger proportion of BP patients were members of 

severe impairment cluster (27 % vs 5.3 %). As a conclusion, not only schizophrenia but 

also, BP has several neurocognitive subgroups including neuropsychologically normal 

and several clusters with varying levels of cognitive deficits.  

Cross-diagnostic investigation of cognitive subgroups 

Cross-diagnostic data-driven approaches, such as latent class analysis and cluster 

analysis, can provide an opportunity to group individuals without considering their 

diagnoses. These methods can potentially define cognitive subgroups including the ones 

that are common to both disorders or unique to one of them. To date, a vast majority of 

available data-driven studies investigating cognitive subgroups have investigated within 

diagnosis rather than cross-diagnostic heterogeneity. 

Only two studies have investigated cognitive subgroups using cluster analysis or latent 

class analysis in a cross-diagnostic sample (Lewandowski et al73; Bora et al86). Using K-

means cluster analysis, Lewandowski et al73 supported a four-cluster solution including a 

‘neuropsychologically normal’ cluster, a globally and substantially impaired cluster, and 

two clusters of mixed neurocognitive profiles. Schizophrenia and BP were distributed 

amongst all clusters, although patients with schizophrenia were more likely to be 

members of global impairment than ‘neuropsychologically normal’ cluster (opposite for 

BP). In another study, Bora et al86 has investigated heterogeneity of non-social and social 

cognitive functions (reasoning and decoding aspects of theory of mind) using latent class 

analysis. The findings of this study supported four clusters including 

neuropsychologically normal, severe impairment clusters, and two subgroups of mixed 
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neurocognitive profiles (selective impairment in social cognition (20 %) and executive 

dysfunction with modest deficits in social cognition (% 40)). In this study, compared to 

BP, a significantly larger proportion (27.8 % vs 9.3 %) of schizophrenia patients were 

members of severe impairment and smaller percentage (9.3 % vs 25.6 %) of 

schizophrenia patients were included in cognitively normal subgroup. Importantly, an 

equal proportion of patients with schizophrenia  and BP were members of mixed 

neurocognition clusters (approximately 60 % from each of the two groups).    

 

Good cognitive functioning and premorbid and post-onset characteristics in BP and 

schizophrenia 

Many patients with BP and a small   minority   of   patients   with   schizophrenia 

members have  normal  or  supranormal  cognitive abilities. The fact that relatively large 

proportion of patients with BP have good cognitive skills is important for explaining 

observations suggesting a  relationship between BP and creativity and premorbid 

scholastic achivement.11-13 It is likely that a neurobiologically distinct subtype of BP 

might be characterized by normal neurodevelopment and cognitive functioning and  it  

can  be hypothesised that individuals in this  subgroup of BP would outperform many 

healthy controls in scholar achievement thanks to the advantage of some temperamental 

characteristics related to BP (i.e. goal-directed, positive, approach).13 Also, the 

combination of bipolar disorder-related temperamental characteristics and the absence of 

developmental cognitive impairment can explain the association between 

artistic/scientific achievement and creativity and bipolar diathesis.12,87 It is important to 

note that there have been some conflicting results  in  studies  investigating  the  

relationship  between above  average  scholar  achievement/intellectual  abilities and risk 

for BP.63,66,88-92 However,  two  large  conscript  studies  provided  strong evidence for the 

relationship between risk for BP and above average scholastic  achievement and good 
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premorbid cognitive functioning. Tiihonen et al65 clearly showed that increased risk for 

BP was significantly associated with good performance  in arithmetic  abilities. MacCabe 

et al64 reported the  students  with  the  best  grades  had  a nearly  four-fold increased risk 

for BP. There is limited evidence for clinical differences between BP patients with good 

cognitive function and others cognitive subtypes. Occupational functioning has been 

found to be significantly better in cognitively normal subgroup in Burdick et al.84  

Smaller proportion of patients with schizophrenia has normal or near-normal cognitive 

functions.93-94 Schizophrenia patients in this group might have better premorbid 

functioning.95 However, unlike BP, the evidence does not suggest a relationship between 

risk for schizophrenia and scholastic achievement.  This  is an apparent striking  

difference with schizophrenia and BP. 

 

Severe cognitive impairment and premorbid and post-onset characteristics in BP 

and schizophrenia 

Many individuals with schizophrenia and a sizeable minority of individuals with BP are 

included in cognitive subgroups of patients with severe and widespread cognitive 

impairment. In schizophrenia, patients in cognitive subgroups characterized by severe 

deficits might have higher negative symptom ratings.96 Schizophrenia patients in severe 

impairment cognitive subgroup might have more brain imaging abnormalities compared 

to schizophrenia patients with near-normal cognition.97-98  Emerging evidence also 

suggests that there might be specific genetic risk factors for schizophrenia cognitive 

subgroup with severe impairment.96,99 

 

A sizeable minority of patients with BP have also severe cognitive deficits comparable to 

schizophrenia. Also, the risk for BP is not only associated with good scholastic 

achievement but also with low premorbid cognitive functioning and scholastic 

underachievement. Overall these findings suggest a U-shaped  relationship  between  
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premorbid  cognitive  impairment and risk for BP in which both poor and good 

premorbid cognitive/scholar functioning predict BP in adulthood and risk for BP. No 

studies have investigated neurobiological and genetic correlates of membership to BP 

subgroup with severe cognitive deficits. However, it has been hypothesized that severe 

cognitive deficits in BP might be evident only in individuals who  share  common  

genetic  risk  factors  with schizophrenia.13 It can  be argued that BP associated with 

genetic risk factors with schizophrenia (BP-S) might have similar trajectory of cognitive 

development to schizophrenia and cognitive development in other BP (BP-NS) patients 

might be normal (Figure-1). 

 

-----------Figure 1............................ Aproximately here...............  

 

As a summary, evidence suggests that there are three to four cognitive subgroups within 

both schizophrenia and BP including cognitively normal and severe impairment clusters. 

Cognitive heterogeneity might have an important role in explaining contradictory 

findings for differences between schizophrenia and BP in both disorders. For example, 

studies who recruited a higher proportion of individuals with schizophrenia from severe 

cognitive impairment cluster or included a higher proportion of BP patients from good 

cognitive performance subgroup are likely to find more significant differences for social 

and non-social cognition between schizophrenia and BP including first-episode, 

prodromal and premorbid stages. 

Conclusion 
Neuropsychological studies investigating differences between schizophrenia and BP have 

reported conflicting findings, however, their findings have not supported the specificity 

of cognitive or social-cognitive deficits to schizophrenia including premorbid and early 

stages of both disorders. Neuropsychological studies treating schizophrenia and bipolar 

disorder as two distinct and cognitively homogenous diagnostic groups are not likely to 
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show strong evidence for between-group difference. It is important to acknowledge that 

there are multiple cognitive subgroups and individuals from each diagnostic categories 

are members of each of these clusters. Differences between schizophrenia and BP are 

driven by relative proportions of individuals in cognitive clusters. Defining cognitive 

subgroups within schizophrenia and BP can have implications for management (i.e target 

groups for cognitive rehabilitation). 

It is also important to mention a number of limitations in the available studies 

investigating cognitive heterogeneity in schizophrenia and BP. Many of the studies, 

especially in BP have used arbitrary cut-off scores rather than data-driven methods. Also, 

cluster analysis has been the method of choice in most data-driven studies. However, 

other methods, including latent class analysis can have advantages over cluster analysis 

including yielding a smaller misclassification rate, its ability to choose the number of 

clusters more objectively based on the tests of goodness of fit, being based on a 

probabilistic model that describes the distribution of original research data instead of 

finding clusters with chosen distance measures that are theoretical or arbitrary.100 Another 

limitation is that cognitive heterogeneity has been investigated mostly in chronic samples 

with BP and schizophrenia. Therefore, there is a need for further studies investigating 

cognitive heterogeneity in early and premorbid stages of the disorder. An important 

limitation is the cross-sectional nature of available studies and there is a need for the 

stability of neurocognitive clusters in schizophrenia and BP. Also, sample sizes of many 

of the available studies were small and clinical and functional correlates of cluster 

membership need to be further investigated. Future studies investigating neurobiological, 

brain imaging and genetic factors related to specific cognitive subgroups in schizophrenia 

and BP can be helpful in developing a more valid diagnostic system of major psychoses.

This article is protected by copyright. All rights reserved.



16 

 

 

Disclosure Statement 

Dr. Bora has nothing to disclose.

This article is protected by copyright. All rights reserved.



17 

 

References 

1-Gold  JM,  Harvey  PD.  Cognitive  deficits  in  schizophrenia. Psychiatr. Clin. North. 

Am. 1993;16:295–312. 

2-Heinrichs  RW,   Zakzanis  KK.   Neurocognitive   deficit  in  schizophrenia:   a  

quantitative   review   of   the   evidence. Neuropsychology. 1998;12:426–445. 

3-Bora E, Yücel M, Pantelis C. Cognitive impairment in schizophrenia and affective 

psychoses: implications for DSM-V criteria and beyond. Schizophr. Bull. 2010;36:36–42. 

4- Bora E. Neurodevelopmental origin of cognitive impairment in schizophrenia. 

Psychol. Med. 

5-Green MF. What are the functional consequences of neurocognitive deficits in 

schizophrenia? Am. J. Psychiatry. 1996;153:321–30 

6-Green MF, Kern RS, Braff DL, et al. Neurocognitive deficits and functional outcomes 

in schizophrenia: Are we measuring the right stuff? Schizophr. Bull. 2000;26:119–36 

7- Bora  E,  Yucel  M,  Pantelis  C.  Cognitive  endophenotypes of  bipolar  disorder:  a  

meta-analysis  of  neuropsychological deficits in euthymic patients and their first-degree 

relatives. J. Affect. Disord. 2009;113:1–20. 

8-Robinson LJ, Ferrier IN. Evolution of cognitive impairment in bipolar disorder:  a 

systematic review of cross-sectional evidence. Bipolar. Disord. 2006;8:103-16.  

9-Samalin L, de Chazeron I, Vieta E, Bellivier F, Llorca PM. Residual symptoms and 

specific functional impairments in euthymic patients with bipolar disorder.Bipolar. 

Disord. 2016 (in press) 

10-Rosa AR, Reinares M, Michalak EE, et al. Functional impairment and disability 

across mood states in bipolar disorder. Value. Health. 2010;13:984-8.  

11-Kumar CTS, Frangou S. Clinical implications of cognitive function in bipolar 

disorder. Ther. Adv. Chronic Dis. 2010; 1:85–93. 

This article is protected by copyright. All rights reserved.



18 

 

12-Kyaga S, Lichtenstein P, Boman M, Hultman C, Långström N, Landén M. Creativity 

and mental disorder: family study of 300,000 people with severe mental disorder. Br. J. 

Psychiatry 2011;199: 373–379. 

13- Bora E. Developmental trajectory of cognitive impairment in bipolar disorder: 

comparison with schizophrenia. Eur. Neuropsychopharmacol. 2015;25:158-68. 

14-Kahn RS, Keefe RSE. Schizophrenia is a cognitive disorder: time for a change in 

focus. JAMA. Psychiatry. 2013 ;70: 1107–1112. 

15- Demjaha,  A,  MacCabe  JH,  Murray  RM.  How  genes  and environmental factors 

determine the different neurodevelopmental trajectories of schizophrenia and bipolar 

disorder. Schizophr. Bull. 2012; 38: 209–214. 

16- Lee J, Altshuler L, Glahn DC, Miklowitz DJ, Ochsner K, Green MF. Social and 

nonsocial cognition in bipolar disorder and schizophrenia: relative levels of impairment. 

Am J Psychiatry. 2013;170:334-41. 

17-Goodwin,  GM, Martinez-Aran A, Glahn DC, Vieta E. Cognitive impairment in 

bipolar disorder: neurodevelopment or neurodegeneration? An ECNP expert meeting 

report. Eur. Neuropsychopharmacol. 2008; 18: 787–793. 

18-Murray  RM,  Sham  P,  Van  Os  J,  Zanelli  J,  Cannon  M, McDonald  C.  A  

developmental  model  for  similarities and dissimilarities between schizophrenia and 

bipolar disorder. Schizophr. Res. 2004; 71: 405–416. 

19- Pearlson GD. Etiologic, phenomenologic, and endophenotypic overlap of 

schizophrenia and bipolar disorder. Annu. Rev. Clin. Psychol. 2015;11:251-81.  

20-Lichtenstein P, Yip BH, Björk C et al. Common genetic determinants of 

schizophrenia and bipolar disorder in Swedish families:a population-based study. Lancet 

2009; 373; 234–239. 

21-Craddock  N,  Owen  MJ.  The  Kraepelinian  dichotomy  —going, going… but still 

not gone. Br. J. Psychiatry. 2010; 196: 92–95. 

This article is protected by copyright. All rights reserved.



19 

 

22-Hall J, Whalley HC, Job DE et al.A  neuregulin  1  variant associated with abnormal 

cortical function and psychotic symptoms. Nat. Neurosci. 2006; 9: 1477–1478. 

23-Singh KK, De Rienzo G, Drane L et al. Common DISC1 polymorphisms disrupt 

Wnt/GSK3²  signaling and brain development. Neuron 2011; 72: 545–558. 

24- Bora E, Eryavuz A, Kayahan B, Sungu G, Veznedaroglu B. Social functioning, 

theory of mind and neurocognition in outpatients with schizophrenia:  mental  state  

decoding  may  be  a  better  predictor  of social functioning than mental state reasoning. 

Psychiatry Res. 2006; 145: 95–103. 

25-Green MF, Bearden CE, Cannon TD, et al. Social cognition in schizophrenia, part 1: 

performance across phase of illness. Schizophr Bull. 2012; 38: 854-64. 

26- Fett AK, Viechtbauer W, Dominguez MD, Penn DL, van Os J, Krabbendam L. The 

relationship between neurocognition and social cognition with functional outcomes 

in schizophrenia: a meta-analysis. Neurosci Biobehav Rev. 2011;35:573-88. 

27- Bora E, Yucel M, Pantelis C. Theory of mind impairment in schizophrenia: meta-

analysis. Schizophr Res. 2009;109: 1-9. 

28- Bora E, Pantelis C. Theory of mind impairments in first-episode psychosis, 

individuals at ultra-high risk for psychosis and in first-degree relatives of 

schizophrenia: systematic review and meta-analysis. Schizophr Res. 2013;144:31-6. 

29- Kohler CG, Walker JB, Martin EA, Healey KM, Moberg PJ. Facial emotion 

perception in schizophrenia: a meta-analytic review. Schizophr Bull. 2010;36:1009-19. 

30- Bora E, Vahip S, Gonul AS, et al. Evidence for theory of mind deficits in euthymic 

patients with bipolar disorder. Acta Psychiatr Scand. 2005; 112: 110-6. 

31- Samamé C, Martino DJ, Strejilevich SA. Social cognition in euthymic bipolar 

disorder: systematic review and meta-analytic approach. Acta Psychiatr Scand. 2012; 

125:266-80. 

32- Bora E, Bartholomeusz C, Pantelis C. Meta-analysis of Theory of Mind (ToM) 

impairment in bipolar disorder. Psychol. Med. 2016;46:253-64.  

This article is protected by copyright. All rights reserved.



20 

 

33- Donohoe G, Duignan A, Hargreaves A, et al. Social cognition in bipolar disorder 

versus schizophrenia: comparability in mental state decoding deficits. Bipolar Disord. 

2012;14:743-8. 

34- Rossell SL, Van Rheenen TE, Joshua NR, O'Regan A, Gogos A. Investigating 

facial affect processing in psychosis: a study using the Comprehensive Affective  

Testing System. Schizophr Res. 2014;157:55-9. 

35- Krabbendam L, Arts B, van Os J, Aleman A. Cognitive functioning in patients 

with schizophrenia and bipolar disorder: a quantitative review. Schizophr. Res. 

2005;80:137-49. 

36-Bora E, Yucel M, Pantelis C. Cognitive functioning in schizophrenia, schizoaffective 

disorder and affective psychoses: meta-analytic study. Br. J. Psychiatry. 2009 ;195:475-

82. 

37-Mesholam-Gately RI, Giuliano AJ, Goff KP, Faraone SV,  Seidman LJ. 

Neurocognition in first-episode schizophrenia: a meta-analytic review. Neuropsychology. 

2009;23:315–336. 

38-Bora E, Lin A, Wood SJ, Yung AR, McGorry PD, Pantelis C. Cognitive deficits in 

youth with familial and clinical high risk to psychosis: a systematic review and  

meta-analysis. Acta. Psychiatr. Scand. 2014; 130:1-15 

39-Bora E, Pantelis C. Meta-analysis of Cognitive Impairment in First-Episode Bipolar 

Disorder: Comparison With First-Episode Schizophrenia and Healthy Controls. 

Schizophr. Bull. 2015;41:1095-104.  

40-Lee RS, Hermens DF, Scott J, et al. A meta-analysis of neuropsychological 

functioning in first-episode bipolar disorders. J. Psychiatr. Res. 2014;57:1-11.  

41- Fusar-Poli P, Deste G, Smieskova R, et al. Cognitive functioning in prodromal 

psychosis: a meta-analysis. Arch. Gen. Psychiatry. 2012;69:562-71.  

This article is protected by copyright. All rights reserved.



21 

 

42- Metzler S, Dvorsky D, Wyss C et al. Neurocognitive profiles in help-seeking 

individuals: comparison of risk for psychosis and bipolar disorder criteria. Psychol. Med. 

2014;44:3543-55 

43- Olvet DM, Stearns WH, McLaughlin D et al. Comparing clinical and neurocognitive 

features of the schizophrenia prodrome to the bipolar prodrome. Schizophr. Res. 

2010;123: 59–63. 

44- Ratheesh A, Lin A, Nelson B et al. Neurocognitive functioning in the prodrome of 

mania—an exploratory study. J. Affect. Disord. 2013; 147: 441–445. 

45-Balanzá-Martínez, V, Rubio, C, Selva-Vera, G et al. Neurocognitive endophenotypes 

(endophenocognitypes) from studies of relatives of bipolar disorder subjects: 

a systematic review. Neurosci. Biobehav. Rev. 2008; 32: 1426–1438. 

46-Doyle AE, Wozniak J, Wilens TE et al. Neurocognitive impairment in unaffected 

siblings of youth with bipolar disorder. Psychol. Med. 2009; 39: 1253–1263. 

47-Klimes-Dougan B, Ronsaville D, Wiggs EA, Martinez PE. Neuropsychological 

functioning in adolescent children of mothers with a history of bipolar or major 

depressive disorders. Biol. Psychiatry. 2006; 60: 957–965. 

48-Maziade M, Rouleau N, Gingras N. Shared neurocognitive dysfunctions in young 

offspring at extreme risk for schizophrenia or bipolar disorder in eastern quebec 

multigenerational families. Schizophr. Bull.  2009; 35: 919–930. 

49- McCormack C, Green MJ, Rowland JE et al. Neuropsychological and social 

cognitive function in young people at genetic risk of bipolar disorder. Psychol Med. 

2016;46:745-58. 

50-Doody GA, Johnstone EC, Sanderson TL, Owens DGC, Muir WJ. 

Pfropfschizophrenie revisited: schizophrenia in people with mild learning disability. Br. 

J. Psychiatry. 1998; 173: 145–153. 

This article is protected by copyright. All rights reserved.



22 

 

51-Morgan VA, Leonard H, Bourke J, Jablensky AV. Intellectual disability co-occurring 

with schizophrenia and other psychiatric illness: population based study. Br. J. 

Psychiatry. 2008; 193:364–372. 

52- Morgan VA, Croft ML, Valuri GM, et al. Intellectual disability and other 

neuropsychiatric outcomes in high-risk children of mothers with schizophrenia, bipolar 

disorder and unipolar major depression. Br. J. Psychiatry 2012; 200: 282–289. 

53-Vanstraelen M, Tyrer SP. Rapid cycling bipolar affective disorder in people with 

intellectual disability: a systematic review. J. Intellect. Disabil. Res. 1999; 43: 349–359. 

54-Duffy A. The nature of the association between childhood ADHD and the 

development of bipolar disorder: a review of prospective high-risk studies. Am. J. 

Psychiatry. 2012;169; 1247–1255. 

55-Joshi G, Biederman J, Petty C, Goldin RL, Furtak SL, Wozniak J. Examining the 

comorbidity of bipolar disorder and autism spectrum disorders: a large controlled 

analysis of phenotypic and familial correlates in a referred population of 

youth with bipolar I disorder with and without autism spectrum disorders. J. Clin. 

Psychiatry. 2013; 74: 578–586. 

56-Yang L, Zhan GD, Ding JJ et al. Psychiatric illness and intellectual disability 

in the Prader–Willi syndrome with different molecular defects – a meta analysis. PLoS. 

One. 2013;8: e72640. 

57-Dickson H, Laurens KR, Cullen AE, Hodgins S. Meta-analyses of cognitive and 

motor function in youth aged 16 years and younger who subsequently develop 

schizophrenia. Psychol. Med. 2012; 42: 743–755. 

58-Khandaker GM, Barnett JH, White IR, Jones PB. A quantitative meta-analysis of 

population-based studies of premorbid intelligence and schizophrenia. Schizophr. Res. 

2011; 132: 220–227. 

This article is protected by copyright. All rights reserved.



23 

 

59-Reichenberg A, Caspi A, Harrington H et al. Static and dynamic cognitive deficits in 

childhood preceding adult schizophrenia: a 30-year study. Am. J. Psychiatry. 2010; 167: 

160–169. 

60-Schulz J, Sundin J, Leask S, Done DJ. Risk of adult schizophrenia and its relationship 

to childhood IQ in the 1958 british birth cohort. Schizophr. Bull. 2014; 40: 143–151. 

61-Cannon M, Caspi A, Moffitt TE, Harrington H, Taylor A, Poulton R. Evidence for 

early-childhood, pan-developmental impairment specific to schizophreniform disor- 

der: results from a longitudinal birth cohort. Arch. Gen. Psychiatry. 2002; 59: 449–456. 

62-Goldberg, T.E., Gold, J.M., Greenberg, R., et al. Contrasts between patients with 

affective disorders and patients with schizophrenia on a neuropsychological test battery. 

Am. J. Psychiatry. 1993; 150: 1355–1362. 

63-Reichenberg A, Weiser M, Rabinowitz J et al. A population based cohort study of 

premorbid intellectual, language, and behavioral functioning in patients with 

schizophrenia, schizoaffective disorder, and nonpsychotic bipolar disorder. Am. J. 

Psychiatry. 2002; 159: 2027–2035. 

64-MacCabe JH, Lambe MP, Cnattingius S et al. Excellent school performance at age 16 

and risk of adult bipolar disorder: national cohort study. Br. J. Psychiatry. 2010; 196: 

109–115. 

65-Tiihonen J, Haukka J, Henriksson M, et al. Premorbid intellectual functioning in 

bipolar disorder and schizophrenia: results from a cohort study of male conscripts. Am. J. 

Psychiatry. 2005; 162: 1904–1910. 

66-Zammit S, Allebeck P, David AS et al. A longitudinal study of premorbid IQ Score 

and risk of developing schizophrenia, bipolar disorder, severe depression, and other 

nonaffective psychoses. Arch. Gen. Psychiatry. 2004; 61: 354–360. 

67-Seidman LJ, Cherkerzian S, Goldstein JM, Agnew-Blais J, Tsuang MT, Buka SL. 

Neuropsychological performance and family history in children at age 7 who develop 

This article is protected by copyright. All rights reserved.



24 

 

adult schizophrenia or bipolar psychosis in the New England Family Studies. Psychol. 

Med. 2013; 43: 119–131. 

68-Allen DN, Goldstein G, Warnick E. A consideration of neuropsychologically normal 

schizophrenia. J. Int. Neuropsychol. Soc. 2003; 9: 56–63. 

69-Goldstein G, Allen DN, Seaton BE. A comparison of clustering solutions for 

cognitive heterogeneity in schizophrenia. J. Int. Neuropsychol. Soc. 1998;4 :353–362. 

70-Goldstein, G., Shemansky, W.J., Allen, D.N. Cognitive function in schizoaffective 

disorder and clinical subtypes of schizophrenia. Arch. Clin. Neuropsychology 2005; 20: 

153–159. 

71-Heinrichs, R.W., Awad, A.G. Neurocognitive subtypes of chronic schizophrenia. 

Schizophr. Res. 1993;9: 49–58. 

72-Hill SK, Ragland JD, Gur RC, Gur RE. Neuropsychological profiles delineate distinct 

profiles of schizophrenia, an interaction between memory and executive function, and 

uneven distribution of clinical subtypes. J. Clin & Exp. Neuropsychol. 2002; 24: 765–

780. 

73-Lewandowski KE, Sperry SH, Cohen BM, Ongür D. Cognitive variability in 

psychotic disorders: a cross-diagnostic cluster analysis. Psychol Med. 2014;44:3239-48.  

74-Palmer BW, Heaton RK, Paulsen JS. et al. Is it possible to be schizophrenic yet 

neuropsychologically normal? Neuropsychology. 1997; 11: 437–446. 

75- Reser MP, Allott KA, Killackey E, Farhall J, Cotton SM. Exploring cognitive 

heterogeneity in first-episode psychosis: What cluster analysis can reveal. Psychiatry. 

Res. 2015;229:819-27.  

76-Seaton BE, Allen DN, Goldstein G, Kelley ME, van Kammen DP. Relations between 

cognitive and symptom profile heterogeneity in schizophrenia. J. Nerv. & Ment. Dis. 

1999; 187: 414–419. 

This article is protected by copyright. All rights reserved.



25 

 

77-Thompson JM, Gallagher P, Hughes JH et al. Neurocognitive impairment in euthymic 

patients with bipolar affective disorder. Br. J. Psychiatry. 2005; 186: 32-40.  

78-Martino DJ, Strejilevich SA, Scápola M. et al. Heterogeneity in cognitive functioning 

among patients with bipolar disorder. J. Affect. Disord. 2008; 109: 149-56. 

79-Iverson GL, Brooks BL, Langenecker SA, Young AH. Identifying a cognitive 

impairment subgroup in adults with mood disorders. J. Affect. Disord. 2011;132: 360-7.  

80-Martino DJ, Strejilevich SA, Marengo E et al. Relationship between neurocognitive 

functioning and episode recurrences in bipolar disorder. J. Affect. Disord. 2013;147: 345-

51.  

81-Sánchez-Morla EM, Barabash A, Martínez-Vizcaíno V et al. Comparative study of 

neurocognitive function in euthymic bipolar patients and stabilized schizophrenic 

patients. Psychiatry. Res. 2009;169: 220-8.  

82-Volkert J, Kopf J, Kazmaier J, et al. Evidence for cognitive subgroups in bipolar 

disorder and the influence of subclinical depression and sleep disturbances. Eur. 

Neuropsychopharmol. 2015;25: 192-202. 

83-Gualtieri CT, Morgan DW. The frequency of cognitive impairment in patients with 

anxiety, depression, and bipolar disorder: an unaccounted source of variance in clinical 

trials. J. Clin. Psychiatr. 2008; 69: 1122-30. 

84- Burdick KE, Russo M, Frangou S, et al. Empirical evidence for discrete 

neurocognitive subgroups in bipolar disorder: clinical implications. Psychol. Med. 

2014;44 :3083-96. 

85-Bora E, Hidiroglu C, Ozerdem A et al. Executive dysfunction and cognitive 

subgroups in a large sample of euthymic patients with bipolar disorder. Eur. 

Neuropsychopharmacol (in press).  DOI: 10.1016/j.euroneuro.2016.04.002 

This article is protected by copyright. All rights reserved.



26 

 

86- Bora E, Veznadaroglu B, Vahip S. Theory of mind and executive functions in 

schizophrenia and bipolar disorder: a cross-diagnostic latent class analysis for 

identification of neuropsychological subtypes. Manuscript submitted for publication 

 

87- Andreasen NC. Creativity and mental illness: prevalence rates in writers andtheir 

first-degree relatives. Am. J. Psychiatry. 1987; 144: 1288–1292  

88-Mason CF. Pre-illness intelligence of mental hospital patients. J. Consult. Psychol. 

1956; 20: 297–300. 

89- David AS, Malmberg A, Brandt L, Allebeck P, Lewis G. IQ and risk for 

schizophrenia: a population-based cohort study. Psychol. Med. 1997;27: 1311–1323. 

90- Cannon M, Caspi A, Moffitt TE, Harrington H, Taylor A, Poulton R. Evidence for 

early-childhood, pan-developmental impairment specific to schizophreniform disorder: 

results from a longitudinal birth cohort. Arch. Gen. Psychiatry. 2002; 59: 449–456. 

91- Mortensen EL, Sørensen HJ, Jensen HH, Reinisch JM, Mednick SA. IQ and mental 

disorder in young men. Br. J. Psychiatry. 2005; 187: 407–415. 

92- Koenen KC, Moffitt TE, Roberts AL et al. Childhood IQ and adult mental disorders: 

a test of the cognitive reserve hypothesis. Am. J. Psychiatry. 2009; 166: 50–57. 

93-Allen DN, Goldstein G, Warnick E. A consideration of neuropsychologically normal 

schizophrenia. J. Int. Neuropsychol. Soc. 2003;9:56-63.  

94-Kremen WS, Seidman LJ, Faraone SV, Toomey R, Tsuang MT. The paradox of 

normal neuropsychological function in schizophrenia. J. Abnorm. Psychol. 

2000;109:743-52.  

95-González-Blanch C, Rodríguez-Sánchez JM, Pérez-Iglesias R, Pardo-García G, 

Martínez-García O, Vázquez-Barquero JL, Crespo-Facorro B. First-episode 

schizophrenia patients neuropsychologically within the normal limits: evidence of 

deterioration in speed of processing. Schizophr. Res. 2010;119:18-26. 

This article is protected by copyright. All rights reserved.



27 

 

96- Green MJ, Cairns MJ, Wu J, et al. Genome-wide supported variant MIR137 and 

severe negative symptoms predict membership of an impaired cognitive subtype of 

schizophrenia. Mol. Psychiatry. 2013;18:774-80.  

97-Wexler BE, Zhu H, Bell MD, et al. Neuropsychological near normality and brain 

structure abnormality in schizophrenia. Am. J. Psychiatry. 2009;166:189-95. 

98-Cobia DJ, Csernansky JG, Wang L. Cortical thickness in neuropsychologically 

near-normal schizophrenia. Schizophr. Res. 2011;133:68-76. 

99-Hallmayer JF, Kalaydjieva L, Badcock J et al. Genetic evidence for a distinct subtype 

of schizophrenia characterized by pervasive cognitive deficit. Am. J. Hum. Genet. 

2005;77:468-76.  

100- Hagenaars  JA,  McCutcheon AL. Applied Latent Class Analysis. Cambridge 

University Pressv2002. Cambridge, England

This article is protected by copyright. All rights reserved.



28 
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