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Neural Noise, Far-Spreading Activation, 
Hyperactivation... 
• Spitzer (1997): increased effect of indirect semantic priming in tasks with short 

stimulus-onset asynchronies compared to non-FTD patients and HS 

  milk –  [white] – black 

• Paulsen et al. (1996): semantic space analysis of animal fluency output 

• Assaf et al. (2006): fMRI, overactivation of the semantic memory network 

  
References: 
Assaf, Michal et al. (2006). “Abnormal Object Recall and Anterior Cingulate Overactivation Correlate with Formal Thought Disorder in Schizophrenia”. Biol Psychiatry, 59(5), 452–9. 
Paulsen, Jane et al. (1996). “Impairment of the semantic network in schizophrenia”. Psychiatry Res, 63, 109–21. 
Spitzer, Manfred (1997). “A cognitive neuroscience view of schizophrenic thought disorder”. Schizophr Bull, 23(1), 29–50. 



Neural Noise, Far-Spreading Activation, 
Hyperactivation... 
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Neural Noise, Far-Spreading Activation, 
Hyperactivation... 
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Semantic Fluency 
LION 

TIGER 

PIGEON 

CROCODILE 

SNAKE 

CLUSTER 1: 
WILD CATS 

CLUSTER 2: 
REPTILES 

SWITCHING = 6 total words – 4 clustered w. + 2 clusters = 4 

References: 
Troyer, Angela K. et al. (1997) “Clustering and switching as two components of verbal fluency: 
evidence from younger and older healthy adults”. Neuropsychology, 11(1), 138–46. 
Troyer, Angela K. (2000). “Normative data for clustering and switching on verbal fluency tasks”. J 
Clin Exp Neuropsychol., 22(3), 370–8. 
Troyer, Angela K., Moscovitch, Morris (2006). “Cognitive processes of verbal fluency tasks”. In: 
Poreh, A. M. (ed.). Studies on Neuropsychology, Neurology and Cognition. The Quantified 
Process Approach to Neuropsychological Assessment. Philadelphia: Taylor &amp; Francis, 143–
60. 



Semantic 
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Semantic 
Fluency in 
Schizophrenia 



Clustering 
and Switching 
in 
Schizophrenia 



Disproportionate 
Deficits Across 
Different 
Semantic 
Categories in 
First-episode 
Psychosis I 

22 Croatian-speaking 
patients with first-
episode psychosis 
with schizophrenia 
symptoms/features 

Semantic fluency: 
animals, trees, 

vegetables, fruits, 
musical instruments (60 

seconds) 

Variables: total number 
of produced words, 
number of clustered 

words, number of 
clusters, cluster size and 

switching score 



Disproportionate Deficits Across Different 
Semantic Categories in First-episode Psychosis II 

N of clusters 
N of 

clustered 
words 

cluster size 
N of 

independent 
words 

switching 

animals - + + - + 

vegetables - - + - - 

instruments - - + - - 

fruits - - - - - 

trees - - - - - 

aggregate - - + - - 



The 
Category 
Animals 

Most pronounced 
deficits 

Highest intensity of 
neural noise 

The category animals is  
the richest in conceptual 

connections 

Denser lexical-semantic 
connectivity in a 

category supposes 
stronger neural noise in 

the patient group 

Higher numbers of 
lexical-semantic 

connections supposes a 
higher numbers of 
automatized links 

Patients have less 
(functional) automatized 

links in the category 
animals compared to 

healthy controls  



Verbal Fluency and 
Working Memory 
Interaction  
 Methodology: 

 20 healthy subjects 

  

 Lexical-semantic retrieval was 
assessed by verbal fluency 

  

 The CANTAB® test battery was 
administered for assessing working 
memory 

  



Verbal 
Fluency and 
Working 
Memory 
Interaction - 
Results 

DMS was significantly correlated with the total number of produced 
words and the number of clusters in all VFs, but the correlation with 
switching was present only in action and phonemic VF 

AST showed high significant correlations with all measures in tree VF, 
and medium significant correlations with TOT and NCL in action VF 

SWM had high significant correlations with TOT and SW in action VF, 
high significant correlations with NCL in tree VF and medium 
significant correlations with SW in animal VF 

SOC had medium correlations with TOT in overall semantic VF and 
NCL in phonemic VF 

PAL showed systematically high correlations with SW in tree VF 



Verbal Fluency and Working Memory 
Interaction - conclusions 

Visual information recall is an 
essential component of both 
automatic and less automatic 

lexical-semantic retrieval processes 

Visual information recall aids 
clustering strategies in verbal 
fluency, but is only limitedly 

related to switching 

Retrieval in lexical-semantic categories 
with less automatized links (e.g. trees) is 

assisted by the central executive, 
specifically attention switching, and 

visual episodic memory retrieval. 
Retrieval in action fluency is assisted by 
spatial working memory and attention 

switching 

Spatial working memory and specifically 
spatial planning are limitedly involved in 

both automatic and less automatic 
retrieval processes 

Due to possibly considerable recency 
effects, phonemic fluency tasks should 
be administered after semantic fluency 

tasks, or specifically animal fluency 



Conclusions 

Semantic fluency is 
a heterogenous 

task 

Different 
mechanisms 

involved in the 
recall from 

different lexical-
semantic 

categories 

Studies of semantic 
fluency in 

schizophrenia give 
support to the far-

spreading 
activation theory 

Hyperactivation 
more pronounced 

in the more 
automatized 

category animals 



Future Research 

Inclusion of psycholinguistic 
parameters such as 

imageability, 
abstractness/concreteness, 
frequency etc. in semantic 

fluency output analysis 

More detailed 
description of the 

neuropsychological 
mechanisms 

underlying different 
semantic fluency tasks 

Implications for our 
knowledge about the 
inner structure of the 

mental lexicon 

Defining specific 
lexical-semantic 

deficits as a predictors 
of particular illness 

phases in first-episode 
psychosis 
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