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ABSTRACT 

Parkinson's disease (PD) is a progressive neurodegenerative disease that is characterized 

by movement-related (motor) symptoms. In addition to motor symptoms, recent 

research has investigated the role of non-motor symptoms in PD such as cognitive and 

language disturbances.  A growing number of studies suggest that language deficits are 

common in individuals with PD in the early stages of the disease.  The literature has 

documented language disorders characteristic of PD progression in several different 

languages. However, a limited number of studies have explored the cognitive-linguistic 

profile of Greek-speaking individuals with PD. 

The main aim of the research reported in this thesis was to explore cognitive and 

language deficits in non-demented Greek-speaking individuals with idiopathic PD.  For 

this purpose, the cognitive and language abilities of a group of 24 participants with PD 

were compared with that of 15 healthy controls matched for sex, age and education. A 

set of neurocognitive and language measures were administered. The neurocognitive 

tasks included attention span, verbal working memory, set-switching, executive 

functions, and semantic memory. The language tasks included a confrontation naming 

task of nouns and verbs, a sentence repetition task, and a metaphor processing task.  

The results revealed that the PD group performed significantly lower on executive 

functions tasks (i.e., Trail making Test-A and B, and phonemic fluency) compared to 

healthy controls. However, no significant difference was observed between the two 

groups on verbal working memory measures and semantic fluency.  

Regarding the language tasks, the results showed that the PD group had greater 

difficulty in retrieving nouns and verbs and processing metaphors and idioms compared 

to healthy controls. No significant difference was found on a sentence repetition task. 

Moreover, the effect of instrumentality and verb-noun name relation on action naming 

ability in the PD group was explored. The Greek Object and Action Test (GOAT) a 

picture-based assessment of common nouns and verbs was administered. Two types of 

verbs were tested. This included semantically complex "heavy" verbs (i.e., instrumental 

verbs e.g., "sweeping") and semantically "light" verbs (i.e., non-instrumental verbs e.g., 

sitting). The PD group performed better on naming instrumental verbs than non-

instrument indicating that instrumentality has a positive effect on verb naming. 
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Multiple regression analyses revealed that the neurocognitive variables of set switching 

and working memory and the psycholinguistic factor of picture complexity predicted 

the verb naming accuracy. 

This is the first study exploring the cognitive-linguistic profile of Greek-speaking 

individuals with PD.  The results are consistent with the findings of previous studies 

that revealed language disorders in this population.  Future clinical studies with larger 

PD samples should combine neurocognitive, linguistic and neuroimaging testing to 

further explore the cognitive-linguistic profile of PD in the early stage so that speech 

pathologists can determine evidence-based treatment options. 

Keywords: Parkinson's disease, instrumentality, word retrieval deficits, sentence 

processing, metaphor processing, Greek language 
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ΠΕΡΊΛΗΨΗ 

H Νόζνο ηνπ Πάξθηλζνλ (ΝΠ) είλαη κία λεπξνεθθπιηζηηθή λόζνο ε νπνία 

ραξαθηεξίδεηαη από θηλεηηθέο δπζθνιίεο.  Πξόζθαηεο κειέηεο έρνπλ δηεξεπλήζεη ηνλ 

ξόιν ησλ κε-θηλεηηθώλ δηαηαξαρώλ όπσο ησλ γλσζηηθώλ θαη γισζζηθώλ ειιεηκκάησλ 

πνπ ζπρλά ζπλππάξρνπλ κε ηηο θηλεηηθέο δπζθνιίεο.  Σα επξήκαηα από κεγάιν αξηζκό 

θιηληθώλ κειεηώλ έρνπλ  ππνζηεξίμεη  όηη  νη γισζζηθέο δηαηαξαρέο είλαη ζπρλέο ζηα 

πξώηκα ζηάδηα ηεο λόζνπ. Δπίζεο ζηελ βηβιηνγξαθία έρνπλ πεξηγξαθεί νη γισζζηθέο 

δηαηαξαρέο ζε δηαθνξεηηθέο γιώζζεο.  Παξόια απηά, πεξηνξηζκέλνο αξηζκόο κειεηώλ 

έρνπλ δηεξεπλήζεη ην γλσζηηθό-γισζζνινγηθό πξνθίι ζε νκηιεηέο ηεο Διιεληθήο 

γιώζζαο κε ΝΠ. 

Ο ζθνπόο ηεο παξνύζαο κειέηεο ήηαλ λα δηεξεπλήζεη ην γλσζηηθό θαη γισζζηθό 

πξνθίι ησλ αηόκσλ κε ΝΠ.  ΢ηελ παξνύζα κειέηε  ζπκκεηείραλ 24 άηνκα κε ΝΠ  θαη 

15 πγηείο άηνκα σο νκάδα ειέγρνπ.  Γηα ηελ δηεξεύλεζε ηνπ γλσζηηθνύ θαη γισζζηθνύ 

πξνθίι ρνξεγήζεθαλ λεπξνςπρνινγηθέο θαη γισζζηθέο δνθηκαζίεο.  

Οη λεπξνςπρνινγηθέο δνθηκαζίεο πνπ ρνξεγήζεθαλ ήηαλ δνθηκαζίεο πξνζνρήο, κλήκεο 

εξγαζίαο, θσλεκηθήο θαη ζεκαζηνινγηθήο ιεθηηθήο ξνήο θαη ηεο νπηηθό-λνεηηθήο 

ηρλειάηεζεο  (κέξνο Α θαη Β). Οη γισζζηθέο δνθηκαζίεο είραλ σο ζηόρν λα 

αμηνινγήζνπλ ηελ ηθαλόηεηα θαηνλνκαζίαο νπζηαζηηθώλ θαη ξεκάησλ, ηελ ηθαλόηεηα 

επαλάιεςεο πξνηάζεσλ θαη ηελ ηθαλόηεηα επεμεξγαζίαο κεηαθνξώλ θαη ηδησκαηηζκώλ. 

΢ύκθσλα κε ηα απνηειέζκαηα ηεο κειέηεο νη δύν νκάδεο ζπκκεηερόλησλ,  όζνλ αθνξά 

ηηο γλσζηηθέο ιεηηνπξγίεο είραλ ζεκαληηθέο δηαθνξέο ζηελ θσλεκηθή ξνή θαη ζηελ 

νπηηθν-λνεηηθή ηρλειάηηζε (κέξνο Α θαη Β). ΢ρεηηθά κε ηηο γισζζηθέο δνθηκαζίεο ηα 

άηνκα κε ΝΠ εκθάληζαλ κεγαιύηεξε δπζθνιία ζηελ θαηνλνκαζία νπζηαζηηθώλ θαη 

ξεκάησλ θαη ζηελ επεμεξγαζία ησλ κεηαθνξώλ θαη ηδησκαηηζκώλ.  Πην ζπγθεθξηκέλα, 

είραλ κεγαιύηεξε δπζθνιία ζηελ θαηνλνκαζία ξεκάησλ ζε ζρέζε κε ηα νπζηαζηηθά.  

Δπίζεο είραλ κεγαιύηεξε αθξίβεηα ζηελ θαηνλνκαζία ησλ ελόξγαλσλ ξεκάησλ ζε 

ζύγθξηζε κε ηα αλόξγαλα.   

Ζ παξνύζα κειέηε είλαη ε πξώηε κειέηε πνπ δηεξεύλεζε ην γλσζηηθό-γισζζνινγηθό 

πξνθίι νκηιεηώλ ηεο Διιεληθήο κε ΝΠ.  Σα επξήκαηα ηεο κειέηεο ζπκθσλνύλ κε 

επξήκαηα πξνεγνύκελσλ εξεπλώλ πνπ έρνπλ θαηαγξάςεη γισζζηθέο δηαηαξαρέο ζε 

άηνκα κε ΝΠ. Μειινληηθέο κειέηεο ζα πξέπεη λα δηεξεπλήζνπλ πεξεηαίξσ ηηο 

γισζζηθέο δηαηαξαρέο ζε απηόλ ην θιηληθό πιεζπζκό κε κεγαιύηεξα δείγκαηα  αηόκσλ 
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κε ΝΠ ζηα αξρηθά ζηάδηα ηεο λόζνπ. Δπίζεο ν ζπλδπαζκόο  λεπξνγλσζηηθώλ, 

γισζζηθώλ θαη λεπξναπεηθνληζηηθώλ δεδνκέλσλ ζα νδεγήζεη ζηελ δεκηνπξγία λέσλ  

ηεθκεξησκέλσλ ζεξαπεπηηθώλ πξνζεγγίζεσλ νη νπνίεο είλαη αλαγθαίεο γηα ηελ 

απνθαηάζηαζε ησλ γισζζηθώλ δηαηαξαρώλ ζε απηό ηνλ πιεζπζκό.       
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Chapter 1: Introduction 

Parkinson's disease (PD) is a neurodegenerative disease that is characterized by motor 

and non-motor symptoms.  Initially, it was considered a pure motor disorder for many 

years (Parkinson, 2002). However, a considerable body of clinical data has explored the 

pathophysiology of non-motor symptoms (Schapira, Chaudhuri, & Jenne, 2017). 

Cognitive deficits and communication disorders are among the most common of non-

motor symptoms that accompany the disease even in the earliest stages of disease 

progression (Kehagia, Barker, & Robbins, 2010). 

Traditionally the most common communication disorder reported in PD is dysarthria of 

the hypokinetic type.  The clinical speech language pathologist is usually called in to 

evaluate the motor speech disorder in PD.  However, recent research reports are 

beginning to explore the language disorders in this population as well (Auclair-Ouellet, 

Lieberman, & Monchi, 2017; Smith & Caplan, 2018). 

Even though there are no official data about the prevalence of PD in Greece, it is 

estimated that 20,000 individuals with PD are currently living in Greece.  A very 

limited number of studies have explored the nature of linguistic deficits in Greek 

speaking patients with PD (Terzi, Papapetropoulos, & Kouvelas, 2005). This 

emphasizes the need for further research on the nature of the linguistic-cognitive 

deficits in native Greek-speaking individuals with PD. 

The main body of the available research data regarding the linguistic deficits in PD has 

mainly been derived from studies in English. This means that fewer research studies 

have been carried out in other languages. Research from other languages so far on the 

linguistic characteristics of individuals with PD includes French (Péran et al., 2009), 

Spanish (Bocanegra et al., 2015), Persian (Johari et al., 2019), Italian (Cotteli et al., 

2007) and Dutch (Colman et al., 2009). This enormous gap in the literature offers 

additional opportunities to advance the evidential and clinical foundations in exploring 

further the linguistic profile of patients with PD in additional languages. Even though 

the linguistic deficits are well established in PD and studied in English and to some 

extent in other languages, these findings are difficult to generalize in other languages 

that are understudied. The question that needs to be answered is whether the specific 

linguistic characteristic of each language (e.g., Greek language) affects the linguistic 

performance of individuals with PD.  
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Even though there are no official reports, it is estimated that 20,000 individuals with PD 

currently reside in Greece.  A very limited number of studies have explored the nature 

of linguistic deficits in Greek speaking individuals with PD (Natsopoulos et al., 

1991,1992;Σerzi, Papapetropoulos, & Kouvelas, 2005). This emphasizes the need for 

further research in this specific population in Greece. The present study aims to fill this 

gap in the literature.  

1. Organization of the thesis chapters 

Chapter 2 Pathophysiology and Clinical characteristics of Parkinson Disease: this 

chapter provides an overview around the pathophysiology of PD, the presentation of the 

Braak stages, the anatomy of the frontal-striatum as well as a description of its role in 

cognition, the clinical characteristics, and the clinical scales that measure the severity of 

PD motor symptoms. 

Chapter 3 Cognitive deficits in PD: this chapter presents the literature review on 

cognitive deficits in the early stages of disease as well as the clinical characteristics of 

Parkinson's Dementia.  Also, the deficits in the domains of executive functions and 

verbal fluency are presented. 

Chapter 4 Language disorders in PD: this chapter provides an overview of the most 

common linguistic deficits in the domains of single word processing, sentence 

processing, and metaphor processing. 

Chapter 5 Research aims: this chapter includes the aims of the present study 

and provides a description of the main grammatical and morphological features of 

Modern Greek.  

Chapter 6 Methodology: this chapter describes the study participants, the inclusion/ 

exclusion criteria, materials, and methods used to carry out the study. 

Chapter 7 Results: this chapter contains the statistical analysis that were carried out 

and the types of statistical analyses performed on the data. 

Chapter 8 Discussion: this chapter elaborates on the study findings regarding cognitive 

functions, verb/noun processing subtests and sentence repetition test and test of 
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metaphor processing. The results are discussed in the light of current theories of word 

production and sentence processing.  

Chapter 9 Clinical implications: this chapter contains an overall summary of the key 

findings of the study as well as the clinical implications and future research directions.  
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Chapter 2: Pathophysiology and clinical characteristics of Parkinson's disease 

2.1 Introduction 

Σhis chapter is devoted to the pathophysiology as well as the clinical symptoms of 

Parkinson's disease (PD). Structurally, it consists of the presentation of the motor and 

non-motor symptoms of the disease, the anatomy of basal ganglia (BG) and the analysis 

of the structures of the fronto-striatal circuitry. This will provide the reader with the 

necessary information about the main clinical motor features of PD. 

2.2 Clinical Characteristics 

PD is a progressive neurodegenerative disease that affects 1% of the general population 

greater than 60 years of age (Tysnesn & Storstein, 2017).  It is the most frequent 

neurodegenerative disease after Alzheimer's Disease (Aarsland et al., 2021).  

The physician James Parkinson described Parkinson‘s Disease 200 years ago in his 

essay The Shaking Palsy in 1817 (Parkinson, 2002).  Motor characteristics of PD 

include bradykinesia, rigidity, resting tremor and postural instability  (Armstrong & 

Okun, 2020; Balestrino & Schapira, 2020).The main cause of PD is linked to 

dysfunction of the cortico-basal ganglia circuitries (Rodriguez-Oroz et al.,2009)(see 

table 2.1). The main pathological symptom of Parkinson‘s disease is the degeneration of 

neuromelanin-containing neurons in the pars compacta of the substantia nigra, which 

causes degeneration of the striatum (Logishetty & Chaudhuri, 2009). 

PD is caused by loss of dopaminergic neurons in the substantia nigra (Armstrong & 

Okun, 2020; Bartels & Leenders, 2009; Davie, 2008). Although it was initially 

considered a ―pure‖ motor disorder it is now well accepted that PD is characterized by 

both motor and non-motor symptoms (NMS) (Jankovic, 2008; Logishetty & Chaudhuri, 

2009). PD is now considered a multifaceted disease characterized by large clinical 

heterogeneity (Amstrong & Okun, 2020; Balestino & Schapira, 2020; Braak, Tredici, 

Rub, de Vos, Steur & Braak, 2003; Kalia & Lang, 2015). It involves disruption of 

multiple brain areas including damage to the cortico-basal ganglia circuits (Rodriguez-

Oroz et al., 2009; Kalia &Lang, 2015). t is important to mention that the Motor Disorder 

Society (MDS) has recognized the critical role of the non-motor symptoms in the 

process of diagnosis of PD (Postuma et al., 2015).The clinical neurologic examination is 
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still essential for the confirmation of the diagnosis of PD considering all the clinical 

symptoms (Davies, 2008). 

Table 2.1: Definitions of the motor symptoms in PD 

(Armstrong & Okun, 2020; Logishetty & Chaudhuri, 2009) 

2.2.1 Non-motor characteristics of PD 

Schapira, Chaudhuri, & Jenner (2017), described the non-motor symptoms (NMS) that occur 

throughout the disease progression. Below is a schematic representation of the course of NMS 

Motor symptom  Definition 

Bradykinesia The movements are slow and progressively smaller (hypokinesia) during multiple 

repetition of motor tasks such as tapping the index finger and thumb, opening, 

and closing the fist. 

Rigidity Involuntary, velocity-independent resistance to passive movement of a joint (e.g., 

elbow, wrist) by an examiner, with or without a cogwheel phenomenon. 

Rest tremor 4- to 6-Hz tremor in a fully resting limb, which temporarily disappears when the 

limb is held outstretched and then returns(re-emergent tremor) and is not present 

during movement 

Postural 

instability 

The individual presents difficulty to walk or stand because of  balance deficits. 
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in PD.

 

Figure 2.1: Schematic representation of the course of non-motor symptoms that occur 

throughout the course of PD   

NMS includes olfactory deficits, visual disturbances, psychiatric disorders such as 

anxiety and depression (see table 2.2). Also cognitive decline and dementia may occur 

(Aarsland et al., 2017; Baiano, Barone, Trojano, & Santangelo, 2019; Halliday, Hely, 

Reid, & Adena, 2008). Importantly enough these symptoms may be present for a 

considerable period of time prior to the official diagnosis (Schapira et al., 2017). 

Figure 2.1 depicts the course of how the non-motor symptoms develop over the course 

of the disease as well as the development of motor symptoms. NMS may occur prior to 

the clinical diagnosis. 

Late stages (8 years) 

dementia, cognitive dysfunction, hallucinations

Early stage - mid stages (4-12 years) 

anxiety, hypophonia dysphagia, sleep disturbance 

Early motor stages (3-6 years) 

fatigue, pain diplopia 

Prodromal stage (2-5 years) 

Hyposmia, sleep disruptptions depression, constipation 
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Table 2.2: Definitions of the major non-motor symptoms of PD 

Non-motor symptom Definition 

Olfactory loss Decreased or absent sense of smell (hyposmia). 

 

Sleep dysfunction Rapid eye movement, sleep behavior disorder, daytime sleepiness, 

sleep-maintenance insomnia. 

 

Autonomic dysfunction Constipation, delayed gastric emptying, urinary disturbances, 

erectile dysfunction, orthostatic hypotension, blood pressure 

variability. 

 

Psychiatric disorders Depression, anxiety, apathy, psychosis. 

 

Cognitive impairment  Mild cognitive impairment, dementia 

Other disorders  Fatigue, voice disorders (hypophonia), motor speech disorders 

(hypokinetic dysarthria),swallowing disorders.  

 

(Amstrong & Okun, 2020;Balestrino & Schapira, 2020) 

2.3 Clinical diagnostic criteria 

The MDS symptomatology defines the diagnostic criteria for PD. Clinical diagnosis 

requires the presence of the motor symptom of bradykinesia with rest tremor or rigidity. 

Also, the motor symptoms should improve with dopaminergic therapy (Postuma et al., 

2015) (see table 2.3). 

Table 2.3: Diagnostic symptoms of Parkinson Disease 

Cardinal symptoms  Bradykinesia  

 Postural instability  

 Rigidity 

 4-6 Hz rest tremor 

Supporting clinical 

symptoms (3 or more 

required for clinical 

 Tremors present only or more prominently with limbs at rest 

 Unilateral onset 
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diagnosis) 
 Asymmetrical motor symptoms 

 Progressive disorder 

Clinical symptoms 

indicative of other 

disorders  

 Presence of encephalitis 

 Repeated strokes and brain injury 

 Hallucinations during the first 3 years of post-onset that are not 

related to medication 

 Severe postural instability in the initial stages of the disease 

 Dementia or major cognitive deficits occur earlier than motor 

disorders  during the first year of clinical diagnosis 

 Supranuclear gaze palsy 

(Armstrong & Okun, 2020; Balestrino & Schapira, 2020; Hughes, Daniel, Kilford, & Lees, 1992; 

Logishetty & Chaudhuri, 2009) 

2.4 Anatomy of the Basal Ganglia 

The basal ganglia (BG)consist of several subcortical structures that receive direct input 

from the cerebral cortex that send projections back to the cerebral cortex via the 

thalamus (Middleton & Strick, 2000). The BG contribute to both motor and non-motor 

functions such as motor learning, executive functions and behaviors, and emotions 

(Middleton & Strick, 2000; Lanciego, Luquin, & Obeso, 2012). It is now well 

established that damage of the BG generates cognitive and behavioral disorders in 

addition to motor disorders (Tremblay, Worbe, Thobois, Sgambato-Faure, & Féger, 

2015). 

The BG consists of several anatomical structures. Anatomical structures include the 

putamen, the caudate nucleus, the globus pallidus, the substantia nigra compact part and 

reticular part striatum  subthalamic nucleus. The striatum consists of the caudate 

nucleus and theputamen and nucleus accumbens. The putamen and globus pallidus 

create together the lentiform nucleus.  

The BG are organized into three circuits (a) motor; (b) associative, and (c) 

limbic/emotional based on how they function in association with their cortical 

projection areas and the engagement of these regions. The motor circuit includes the 

cortical areas of the supplementary motor area, premotor cortex, motor cortex and 

somatosensory cortex. These regions are connected to the putamen. The putamen in turn 
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projects to specific portions of the globus pallidus externa, interna and substantia nigra 

pars reticularis. The globus pallidus connects to the ventrolateral, ventral anterior and 

centromedian nuclei of the thalamus which projects back to the motor cortex (Gil-

Robles, Gatignol, Capelle, Mitchell, & Duffau, 2005). 

Both the striatum (that consists of the caudate and the putamen) and the subthalamic 

nucleus are the input anatomical structures of the basal ganglia. They receive 

information from several cortical and subcortical areas. The internal segment of the 

globus pallidus and the substantia nigra pars reticulata are the main output structures 

from the basal ganglia. The basal ganglia are connected to both  motor brain regions  

(the motor cortex, supplementary motor cortex, premotor cortex, cingulate motor area) 

as well as to  several  non-motor brain regions (Leh, Ptito, Chakravarty, & Strafella, 

2007). 

2.5 Neuropathology of PD 

Braak et al., (2003) proposed a model of six consecutive stages of the progression of 

neurodegeneration in PD.  This model has been influential in further understanding and 

describing the course of the advancement of neuropathology in PD. According to this 

model, neurodegeneration first begins in the medulla and the olfactory bulb and this is 

considered the two initial stages (1
st
 and 2

nd
). This neurodegeneration results in the non-

motor symptoms such as rapid eye movement, sleep disorders and decreased smell. 

During the next two stages (3
rd

 and 4
th

),the neuropathological changes appear to occur 

in the substantia nigra pars compacta and other midbrain and basal forebrain structures. 

The basic motor symptoms of PD occur during these two stages. Also, the clinical 

diagnosis of PD can be made at this stage. After these two stages, the neurodegeneration 

extends to several cortical brain areas. During the 5
th

stage, neural disruptions extend to 

the neo-cortex and the prefrontal neo-cortex. In the final stage (stage 6), mild damage is 

evident in the primary sensory and the motor cerebral areas. 

2.6 Frontostriatal circuits 

The cognitive dysfunction associated with PD is commonly attributed to damage in the 

fronto-striatal system (Kehagia, Barker, & Robbins, 2010; Lewis, Dove, Robbins, 

Barker, & Owen, 2003; Owen, 2004; Sawamoto et al., 2008). Damage to this specific 

neural circuitry produces several neurological and behavioral disorders (Tekin & 

Cummings, 2002; Tremblay et al., 2015). Recent clinical evidence proposes that the 
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fronto-striatal system involves in language processing as it is evidenced in language 

disorders in PD (Birba et al., 2017; Cardona et al., 2013; Murdoch, 2001). The frontal 

striatum system that is disrupted in PD, plays a critical role in language processing 

(Birba et al., 2016; Cardina et al., 2013). It is well known that cerebral atrophy may be 

detectable in the fronto-striatal areas as well as in the frontal lobe (Lee et al., 2014) and 

in the prefrontal regions (Biundo et al., 2011). BG with  several frontal areas contribute 

to the ability of planning and as well as to goal directed behaviors (Haber, 2016). 

The fronto-striatal circuits consist of several neuroanatomical connections between 

cortical areas mainly in frontal cortex and several subcortical regions (see fig.2.5). 

Anatomically the fronto-striatal circuits include the striatum (that consists of the caudate 

nucleus, the putamen, and the nucleus accumbens) that receives input from cerebral 

motor areas and frontal regions. These connections between the cerebral areas and 

striatal structures comprise three distinct circuits that regulate motor and non-motor 

functions (Alexander, DeLong, & Strick, 1986; Tekin & Cummings, 2002). 

The dorsolateral prefrontal circuit contributes to executive functions. It includes the 

Brodmann‘sareas 9 and 10 on the anterior frontal lobe and the dorsolateral head of the 

caudate nucleus. Neurons from this region project to the lateral part of the mediodorsal 

globus pallidus interna and rostro lateral substantia nigra pars reticulata as the direct 

pathway. The fibers from the basal ganglia project to parvocellular portions of the 

ventral anterior and mediodorsal thalamus. The mediodorsal thalamus sends fibers back 

to the circuit origin in the dorsolateral prefrontal cortex (Tekin & Cummings, 2002). 

 

          

Figure 2.5: Frontal-subcortical networks  

(adapted from Tekin & Cumming, 2002)   
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Σhe frontal-subcortical circuits start from the prefrontal cortex and it is connected to  

the striatum (caudate, putamen, ventral striatum), to the globus pallidus and substantia 

nigra with the thalamus as the final structures. This circuit is connected back to the 

frontal cortex where each circuit forms a closed loop. Several connections with other 

cortical and subcortical areas are associated with each of these circuits (Tekin & 

Cumming, 2002). 

The executive cortico-striatal loop begins from the cortical regions of the dorsolateral 

prefrontal and posterior parietal circuits and it is connected to the striatal areas, caudate 

head and the output structures of the basal ganglia, globus pallidus, the internal part of 

the substantia nigra pars reticulata and the thalamus (Tekin & Cumming, 2002). 

The fronto-striatal system is responsiblefor controlling several higher-level cognitive 

abilities. These functions include executive functions such as problem-solving as well 

as automaticprocessing functions such as the ability to select the appropriate behavior 

that is related to a specific stimulus in order to completea routine or familiar situation, 

referred to as automatic processing (Koziol & Budding, 2009). 

According to Koziol and Budding (2009), the main cognitive functions of the frontal- 

striatal system are as follows: 

(a) Higher-order control ability to evaluate and analyze a new problem and to generate 

the appropriate solutions;  

(b)  The ability to automatically generate appropriate solutions toa new problem; 

The damage in the frontal-striatal circuits that is associated with PD disrupts both motor 

functions as well as higher level cognitive abilities (Birba et al., 2017).Overall, the 

higher cognitive functions attributed to the BG are the following: a) the control of 

attention; b) the control of working memory functions; c) the control of the speed of 

information processing (Kotz, Schwartze, & Schmidt-Kassow, 2009). Also, the BG are 

involved for sequence and category learning as well as in implicit and explicit learning 

(Seger, 2006). In addition to non-linguistic-cognitive deficits, the BG disruption and 

specifically the cortico-striatal damage  generates mild dysfunction in complex 

language skills such as grammatical/syntactic processing (Copland, Brownsett, Iyer, & 

Angwin , 2021). 
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2.7 Clinical Scales for PD 

In clinical practice, the severity of the motor symptoms as well as the stage of disease 

progression in PD can be determined by the administration of two common clinical 

assessment scales. These are (a) the Hoehn and Yahr (H&Y) Scale (Hoehn & Yahr, 

1967) and (b) the Unified Parkinson's Disease Rating Scale (UPDRS) (Goetz et al., 

2008). Below the description of these two scales are provided.  

2.7.1 Hoehn and Yarn Scale 

According to the H&Y scale the course of the disease consists of five distinguished 

clinical stages depending on the severity of the motor symptoms. It starts with the initial 

stage where the patient does not present any symptoms and signs of pathology and it 

ends in the final stage where the patient is wheelchair bound (see figure 2.6).   

 

Figure 2.6:  Hoehn and Yarn Scale 

2.7.2 The Unified Parkinson’s disease Rating Scale (UPDRS) 

This scale evaluates the presence and severity of the motor and non-motor symptoms of 

PD and how these symptoms affect the person‘s ability to perform everyday activities 

(Goetz et al., 2008). It includes four parts as follows: 

Stage 0
• asymptomatic no motor symptoms are present

Stage 1
• unilateral involvment: the motor symptoms are present on one side of 

the body.

Stage 2 

• bilateral invovment without balance: the motor impairment is combined 
with some instability, but the individual is still physically independent

Stage 3 

• mild to moderate motor impairment: severe motor impairment is 
present,but the individual is still able to walk.

Stage 4

• severe motor impairment: severe motor impairment is present,but the 
individual is still able to walk.

Stage 5

• wheelchair bound: the individual is not able to walk due to motor 
complications and requires a wheelchair to be mobile.
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Part I: Non-motor Experiences of Daily Living;  

Part II: Motor Experiences of Daily Living;  

Part III: Motor Examination; 

Part IV: Motor Complications.  

Specifically, the motor examination includes 18 items that evaluate different aspects of 

motor disability such as speech, facial expression, rigidity, finger taping, hand 

movements, pronation-supination movements of hands, toe taping, leg ability, arising 

from chair, gait, freezing of gait, postural stability, posture, global spontaneity of 

movement, postural tremors of the hands, kinetic tremor of the hands, rest tremor 

amplitude, constancy of rest tremor (see figure 2.7).  Each item is scored from 0 that 

represents the absence of motor symptoms to 4 that represents severe motor deficits. 

The maximum score is 72 and represents the highest severity of motor symptoms. The 

higher score represents higher motor disability. 

 

Figure 2.7: The Motor Examination components of the Unified Parkinson‘s Disease Rating 

Scale 

Summary 

In this chapter, the main clinical characteristics as well as the neuroanatomical basis of 

PD were described.  In the following chapter, I will present an overview of the cognitive 

impairment related to PD.  
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Chapter 3: Cognitive deficits in PD 

3.1 Introduction 

The preceding chapter discussed the clinical picture of PD as well as its main 

underlying neuropathology. In this chapter, the clinical evidence regarding the cognitive 

disorders in PD is discussed. As PD is characterized by motor and non-motor 

symptoms, cognitive deficits are one of the non-motor symptoms that frequently arises 

early in the course of the disease. In addition, recent studies emphasize the role of the 

identification of cognitive deficits in the earliest stages of the disease and sometimes 

even in the prodromal stages. Moreover, in relation to the present study, a considerable 

body of research exploring the language disorders in PD, propose that the linguistic 

deficits seen in the early stages of PD are frequently attributed to non-linguistic 

cognitive impairment in different domains of cognition. To acquire a better 

understanding of the nature of the language disorders in PD, the analysis of the 

neurocognitive profile of individuals with PD must be considered.  

3.2 Cognitive functions in PD 

In recent years the clinical and research interest regarding PD has focused on exploring 

the nature of the cognitive deficits in the early stages of the disease (Aarsland et al., 

2021). Cognitive deficits are now considered a common NMS of PD.  The spectrum of 

cognitive deficits may range from normal cognitive abilities in the very early stages to 

severe cognitive deficits and dementia in the late stages of the disease (Aarsland et al., 

2017; Dujardin et al., 2013, 2015; Kehagia, Barker, & Robbins, 2010).Also, one 

common clinical characteristic of cognitive deficits in PD is their great heterogeneity 

(Kehagia et al., 2010). 

Σhe cognitive deficits in PD have a negative impact on  the person's quality of  life 

(Klepac, Trkulja, Relja, & Babic, 2008)  and  are often underestimated  in clinical 

practice due to the fact that they are often mild in severity (Barone, Aarsland, Burn, & 

Emre, 2011). The focus of recent clinical research on PD has shifted from the clinical 

characteristics of the dementia symptoms in advanced stages, to the cognitive decline in 

the early stages of the disease (Weintraub, Tröster, Marras, & Stebbins, 2018). 

The cognitive abilities of patients with PD are broadly dichotomized into two major 

clinical stages (see figure 3.1). The first stage includes the initial stages of PD during 
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the time of the initial medical diagnosis where the individual may present intact or 

mildly impaired cognitive abilities. Recent clinical studies estimate that cognitive 

decline appears in 25% to 40% of individuals with PD during the early stages of the 

disease (Baiano et al., 2019; Weintraub et al., 2018).The second stage includes the later 

stages of the disease where neurodegeneration has significantly progressed so that major 

cognitive deficits occur and represent the clinical characteristics of dementia. It is 

estimated that 80% of the individuals with PD will develop dementia in the late stages 

of the disease (Reid, Hely, Morris, Loy, & Halliday, 2011). In the last decade the 

clinical and research interest in cognitive deficits, have focused on the initial stages of 

PD(Rodriguez-Oroz et al., 2009; Weintraub et al., 2018). In the current clinical 

research, several studies have claimed that the cognitive decline in PD is mainly 

attributed to dysfunction of the fronto-striatal circuit (Dubois & Pillon, 1997; Lewis, 

Dove, Robbins, Barker, & Owens, 2003; Owens, 2004). 

3.2 Cognitive deficits in early stages 

A plethora of studies have documented the presence of cognitive deficits in the early 

stages of the disease  (Dubois et al., 2007; Elgh et al., 2009; Muslimović, Post, 

Speelman, & Schmand, 2005; Pfeiffer, Løkkegaard, Zoetmulder, Friberg, & Werdelin, 

2014; Williams-Gray et al., 2007). Cognitive decline may affect all cognitive domains 

to different degrees(Curtis, Masellis, Davidson & Heather, 2019; Davis & Racette, 

2016). However, the most frequently affected cognitive domains in the early stages of 

the disease are attention, executive functions, and memory (Elgh et al., 

2009;Muslimovic et al., 2005). 

There is an increased interest in cognitive changes that take place during the prodromal 

stages of PD where the clinical motor symptoms are not severe enough to lead to a 

medical diagnosis.  Based on the current research evidence the deficits of executive 

functions and memory are the most frequently affected cognitive domains during these 

preliminary stages of the disease (Fengler et al., 2017). 

Evidence to support the above finding comes from data from several clinical studies 

exploring the cognitive profile of large cohorts of non-demented individuals with PD. 

These findings will be presented in brief below.  

In a longitudinal study, Pigott et al. (2015) explored the course of cognitive abilities in a 

group of one hundred and forty-one (n=141) newly diagnosed individuals with PD. All 
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participants had normal cognitive skills at the time of the initial medical diagnosis.  

During the progression of the disease, 8.5% of the participants presented cognitive 

deficits during the first year. This percentage progressively increased to 21.3% during 

the second year, 30.4% third year and 39.1% during the fourth year. Interestingly, 

47.7% of these patients presented cognitive deficits in the sixth year-post initial 

diagnosis. The findings reveal that cognitive impairment may occur during all the stages 

of the course of the disease. 

Dujardin et al. (2015) used a five-cluster model to describe the possible cognitive 

phenotypes identified in a group of one hundred and fifty-six (n=156) individuals with 

PD. According to the findings, five cognitive subgroups were identified in this sample.  

One subgroup consisted of participants with intact cognitive abilities and high levels of 

performance in all cognitive domains (25.64%).The second subgroup of participants 

were identified with intact cognitive skills but slightly slower processing speed than 

those in the first group (26.92%). The third subgroup of participants was mainly 

characterized by the presence of executive dysfunction (37.18%). The fourth subgroup 

consisted of participants with severe deficits in all cognitive domains, particularly 

executive functions (3.20%). The fifth subgroup had severe cognitive deficits in overall 

cognitive functioning, specifically in the domains of working memory and in verbal 

episodic memory (7.05%).  These findings revealed that the cognitive deficits in PD are 

not a unitary entity but heterogeneous one characterized by wide variability. 

In a more recent study, Alonso-Recio, Martín-Plasencia, Ruiz, and Serrano 

(2018),described the cognitive profile of seventy one (n=71) participants with PD. The 

findings resulted in four subgroups, as follows: (a) a subgroup that exhibited deficits in 

executive functions (32.4%); (b) a subgroup that exhibited memory deficits and 

executive dysfunction (28.2%); (c) a subgroup that exhibited memory impairment only 

(23.9%); and (d) a subgroup with normal cognitive function (15.5%). 

Considering the results from the above studies it can be concluded that the course of 

cognitive decline in PD is non-linear, and that cognitive deficits are characterized by 

significant clinical heterogeneity. 

3.2.1 Mild Cognitive Impairment in Parkinson’s disease (MCI-PD) 

 The concept of Mild Cognitive Impairment (MCI) related to PD has been introduced in 

PD and has offered new insights into the pathophysiology of cognitive deficits in this 
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group of patients. It is estimated that around 40% of individuals with PD develop MCI 

in the early stages of the disease (Baiano et al., 2019;Litvan et al., 2012). MCI is 

considered a transitional stage between normal cognition and major cognitive deficits 

and dementia. It is characterized by a slowly progressive cognitive decline that may 

affect one or more cognitive domains but preserved behavior and activities of daily 

living. During the diagnostic process the cognitive impairment may be reported by 

either the patient or other informant, or observed by the clinician(Litvan et al., 2012). 

Other causes that may cause cognitive decline (e.g., delirium, stroke, major depression, 

metabolic abnormalities, adverse effects of medication, or head trauma) must be 

excluded. Also, depending on the domains that are impaired, PD-MCI is classified into 

two main subtypes: (a) Single-domain: deficits are present in a single cognitive domain 

while other domains are within normal limits; (b) Multiple-domain: deficits are present 

in at least two cognitive domains (Litvan et al., 2012). 

 

 

 

 

 

 

 

 

 

Figure 3.1:  Three distinguished neurocognitive stages in PD progression 

3.2.2 Dementia in Parkinson’s disease 

Dementia is very frequent in the late stages of the disease. It is estimated that 83% of 

individuals in the advanced stages of PD will develop dementia should they survive 

twenty years post diagnosis (Halliday et al., 2008). Emre et al.(2007)were the first to 

propose the diagnostic criteria for dementia in PD. Accordingly, the deficits must be 

present in at least two of the four cognitive domains. The most frequent deficits that 

occur in each domain are:   

 

                           Normal Cognition (NC-PD) 

 

 

                Mild Cognitive Impairment (MCI-PD: Litvan et al., 2011) 

 

 

Dementia PDD (Aarland e al., 2003; Butter et al., 2008; Hely et al.,2008) 
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(a) Deficits in attention: difficulty in spontaneous and focused attention. 

(b) Deficits in executive functions: difficulty in planning, conceptualization, initiation, 

rule finding, set shifting, mental slowness. 

(c) Deficits in memory: difficulty in recalling recent information and learning new 

information 

(d) Deficits in visuo-spatial functions: difficulty with visuo-spatial orientation, 

perception, or construction. 

With regards to language abilities, word retrieval and complex sentence processing 

deficits may also be present. 

Of special interest for the diagnosis of dementia in PD is the presence of a negative 

impact of cognitive decline on normal everyday functioning.   

3.3 Executive Dysfunction in PD 

Executive functions (EFs)  are  a number of  top-down control cognitive functions  that 

include  working memory/updating, inhibitory control, cognitive flexibility/attentional 

shifting, planning, reasoning, and problem solving (Cristofori et al., 2019;Diamond, 

2013;Stuss, 2011).EFs are supported by a widespread neural network that includes both 

cortical frontal and parietal regions as well as subcortical structures (Ye & Zhou, 2009). 

Table 3.1: Definitions for each component of executive functions. 

Ability  Description 

Working memory  The ability to maintain the required information while working with it 

(e.g., investigating how the information are related, activation of the 

required information during problem solving). 

Self-control The ability to inhibit the activation of irrelevant information and 

inappropriate behaviors.  

Cognitive flexibility The ability to utilize alternative solutions for a specific problem, be 

able to adjust to task demands, follow new rules, or set priorities (as in 

ability to switch between different tasks) 

 

Inhibition 

(inhibitory control) 

The ability to control attention, behavior, thoughts, and  emotions to 

override a strong internal or external lure 
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Executive control It includes the cognitive processes that control the cognitive functions 

in sensory, memory and motor systems as internal goals.  Executive 

control includes two basic mechanisms, that of conflict monitoring and 

conflict resolution. 

 

Set shifting 

 

 

The ability to switch rapidly between two or more different tasks 

 

 

(Diamond, 2013; Ye & Zhou, 2009) 

The cognitive deficits in the domain of executive functions are now considered the most 

common symptom in the early stages of PD as indicative of a fronto-striatal syndrome. 

This is suggested to be the core clinical characteristic of the cognitive profile of non-

demented patients with PD(Curtis et al., 2019; Dirnberger & Jahanshahi, 2013; Kehagia 

et al., 2010; Kudlicka, Clare, & Hindle, 2011; Rodríguez-Ferreiro, Cuetos, Herrera, 

Menéndez, & Ribacoba, 2010). Executive deficits  in the early stages of  PD are 

frequently associated with  the disruption of the fronto-striatum network (Lewis, Dove, 

Robbins, Barker, & Owen,2003;Sawamoto et al., 2008).Executive dysfunction has 

frequently been observed, in the earliest stages of PD as well as in the late stages 

(Muslimovic et al., 2005). It is suggested that such specific executive deficits frequently 

underlie the language processing difficulty  in PD (Colman, Koerts, Stowe, Leenders, & 

Bastiaanse, 2011; Colman et al., 2009; Grossman et al., 2002). 

Executive deficits in individuals with PD are characterized by impairment in cognitive 

flexibility, planning ability, control of attention, set switching ability, inhibition, conflict 

resolution skills and learning (Dirnberger & Jahanshashi, 2013; Kehagia, Barker & 

Robbins,  2010). 

3.4 Verbal fluency deficits 

Verbal fluency skills require the coordination of several different cognitive processes. 

Specifically, they consist of the processes of  lexical access, the ability to update and 

inhibit the responses, as well as  lexical knowledge (Shao, Janse, Visser, & Meyer, 

2014). Moreover, semantic fluency is associated with accurate word retrieval ability, 

whereas phonemic fluency is linked to vocabulary knowledge (Gordon et al., 2018). In 
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addition, the clinical evidence shows that phonemic fluency depends on the integrity of 

executive functions whereas semantic fluency is linked to retrieval of semantic 

representation (Gordon et al., 2018; Shao et al., 2014). Research findings suggest that 

phonemic fluency is related to the ability for word searching  and  depends on the 

integrity of the fronto-subcortical circuits (Robinson, Shallice, Bozzali, & Cipolotti, 

2012). 

The verbal fluency task consists of several cognitive processes. They include (1) 

immediate attention to initiate the generation of words; (2) the activation of lexical and 

semantic properties of the words that have to be selected; (3) the retrieval of the target 

word from the mental lexicon, and (4) the coordination of these different processes in 

order to produce the intended word (Ruff, Light, Parker, & Levin, 1997). 

In this regard, Henry & Crawford (2004) conducted a meta-analytic study on the verbal 

fluency abilities in PD.  They included two thousand six hundred and forty-four 

individuals with PD (n=2,644) from sixty-eight (n=68) studies. Overall, the individuals 

with PD showed greater deficits on semantic compared to phonemic fluency skills.  The 

authors interpreted the results based on the nature of two tasks. Semantic fluency is 

more demanding as it requires additional cognitive resources for lexical access speed 

compared to phonemic fluency. 

Obeso, Casabona, Bringas, Lazaro, & Jahanshahia (2012) assessed the verbal fluency 

skills in a sample of three hundred (n=300) non-demented participants with PD. The 

results revealed lower performance of the PD group for both verbal fluency tasks, 

phonemic and semantic, compared to healthy controls. In addition, overall, phonemic 

fluency was more impaired than semantic fluency (Obeso et al., 2012).  

Clinical studies have explored the neural networks that result in  verbal fluency deficits  

in the early stages of PD. Pereira, Junque, Ramirez-ruiz, & Bartre (2009) investigated 

the neural underpinnings of phonemic and semantic deficits in non-demented PD 

patients. The results showed that semantic fluency abilities in PD patients correlated 

with structural lesions in the inferior and middle frontal gyrus and in several neural 

areas in the temporal lobe. In a recent study, El-Nazer et al. (2019) claimed that 

phonemic fluency deficits in PD are correlated with greater pathological changes across 

frontal, temporal, and limbic regions.  It can be concluded from the above results that 

verbal fluency deficits are correlated with damage to a widespread neural network with 
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some possibly overlapping brain areas but overall, the results highlight the hybrid 

character of both fluency tasks. 

3.5 The Dual Syndrome Hypothesis 

For what concerns the notion of clinical heterogeneity in PD, Kehagia, Barker, and 

Robbins (2012) proposed the Dual Syndrome Hypothesis that divides the individuals 

with PD into two clinical groups depending on the cerebral regions where the neural 

changes are observed.  The first group presents deficits in the cognitive domain of 

executive functions especially in tasks of planning and working memory. This is mainly 

caused by the disruption of thefronto-striatal network and is described with the term 

"dysexecutive syndrome".  The second group is characterized by deficits in visuospatial 

abilities and in semantic fluency. This is due to disruption of the posterior cortical 

regions and involvement of the temporal lobe. 

3.6 The neural underpinnings of the cognitive impairment in PD 

Recent neuroimaging data have generated several interesting findings regarding the 

neural underpinnings of cognitive impairment in PD. Cerebral atrophy occurs in the 

cortical and subcortical regions responsible for cognitive functions in the early stages of 

the disease (Mak et al., 2015; Tessa et al., 2014; Wilson, Niccolini, Pellicano, & Politis, 

2019). Cognitive impairment is associated with widely distributed cortical atrophy at 

the time of the clinical diagnosis (Pereira et al., 2014). On the other hand, executive 

dysfunction in PD is specifically correlated with decreased volumes in fronto-striatal 

circuits (Filoteo, Reed, Litvan, & Harrington, 2014) as well as with disruption in frontal 

and parietal regions (Duncan, Firbank, O‘Brien, & Burn, 2013). Most interestingly,, 

individuals with PD with normal cognitive abilities present a greater degree of frontal 

cortical thinning compared to healthy controls with reduced volume at cortical and 

subcortical regions in non-demented PD (Mak et al., 2015). 

3.7 Summary 

The findings from published research presented in this chapter confirm that cognitive 

deficits frequently occur in the early stages of PD.  The cognitive deficits are attributed 

to damage in fronto-striatal circuits because of neurodegeneration as part of the disease 

process.  The nature of cognitive impairment is similar with that of frontal lobe lesions. 

Executive functions seem to be the most frequently affected cognitive domain in the 
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earliest stages of the disease. Overall, PD is characterized by great heterogeneity. Even 

though there has been great progress in advancing the clinical and theoretical 

knowledge about the nature of the cognitive impairment there is still a huge gap in our 

knowledge. This makes the prediction of the precise course of cognitive functioning 

abilities in individuals with PD difficult. 
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Chapter 4: Language disorders in Parkinson’s disease 

4.1 Introduction 

In the previous chapter the nature of the cognitive deficits in PD was discussed. The aim 

of this chapter is to review the current evidence regarding the clinical characteristics of 

language disorders in PD. Language disorders are part of the NMS complex. An 

overview of language disorders specifically in the areas of (a) noun and verb retrieval; 

(b) sentence processing and (c) processing of idioms, will be highlighted. 

4.2 Clinical characteristics of language disorders 

PD is a neurodegenerative disease that has a negative impact on the communication 

ability of the person with PD (Miller, 2017; Schalling, Johansson, & Hartelius, 2018). 

Also, the communication disorder is a barrier to the opportunities people with PD must 

engage socially and as a consequence has a negative impact on quality of life (Miller, 

Nobler, Jones, & Burn, 2006). Regarding the language disorders, it has been 

documented that PD patients present deficits in different levels of lexical processing 

such as morphosyntactic processing deficits, lexical-semantic deficits, and high-level 

language processing impairments (Auclair-Ouellet, Lieberman, & Monchi,2017; 

Altmann & Troche, 2011;Cardona et al., 2013; Murray, 2008; Pell & Monetta, 2008; 

Smith & Caplan, 2018). 

Based on the findings from clinical studies, language functions are often reported to be 

the least affected domain compared to other non-linguistic cognitive abilities (e.g., 

working memory, executive functions, memory, and attention) concerning individuals 

in the early stages of PD.  A recent report by Hoogland et al. (2018) analyzed cognitive-

linguistic results from two thousand nine hundred and eight (n=2908) non-demented 

individuals with PD and concluded that language was the least affected domain in this 

group of patients compared to other non-linguistic cognitive functions (e.g., memory 

deficits, executive dysfunction). However, most studies referenced in the report 

assessed language skills by administering confrontation naming tasks that mainly 

included nouns. It is possible, that this type of assessment task was not suitable or 

linguistically demanding enough to detect language deficits especially if subtle. 

Considering the above points, the clinical evidence regarding the existence of language 

disorders in PD, is presented in the next section.    
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Pfeiffer et al. (2014) examined the cognitive abilities of eighty-three (n=83) individuals 

in the early stages of PD (1-5 years from diagnosis, H&Y ≤3). Language functions were 

assessed on tests of noun retrieval (picture naming test, & verbal fluency). The results 

revealed that language ability was the least impaired domain (11%) compared to other 

non-linguistic cognitive functions such as executive functions and memory. The authors 

concluded that language skills were largely preserved in this group of early-stage PD 

individuals. 

Similarly, Yarnall et al. (2014) investigated the cognitive abilities in two hundred 

(n=200) individuals with early stage PD. Language skills were evaluated using the 

naming (0-3) and sentence repetition (0-2) subsets of a standardized cognitive screening 

test, the Montreal Cognitive Assessment (MoCA). The results revealed that only 5% of 

participants with PD presented with language impairments. The authors suggested that 

naming skills are relatively preserved in the early stages of PD.  

The results of these two studies suggests that the confrontational naming task of nouns 

is either the least affected linguistic function or the most preserved compared to other 

non-linguistic domains. Therefore, this was taken as an indication that language abilities 

are generally preserved in the early stages of PD. However, as it will be shown below, 

the data from other clinical studies concerning the naming abilities in PD suggest that 

this may not always be the case. 

4.3 Language disorders in the early stages of PD 

An emerging area of research is the study of language disorders in the early stages of 

the disease. It is now well known that the language disorders do occur in the early 

stages of PD.  On the other hand, other studies have suggested the predictive role of 

linguistic deficits in informing the development of cognitive impairment and vice-versa 

(Copland et al., 2021).   

There is also some evidence arguing that the linguistic difficulties may occur even in 

the preclinical stages of the disease (Cardona et al., 2013; Garcia et al., 2017). One 

study proposed that the syntactic deficits may occur earlier than the other linguistic and 

non-linguistic cognitive deficits over the course of the disease (Garcia et al., 2017). To 

this end, other evidence suggests that verb retrieval deficits may also serve as a clinical 

marker of cognitive impairment in the early stages of PD (Cardona et al., 2013). Studies 

have suggested that the language disorders in the early stages of the disease may reflect 
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a prognostic value for future development of severe cognitive deficits. Reid, Hely, 

Morris, Loy, & Halliday (2011) found that individuals with PD that present linguistic 

deficits specifically low vocabulary scores, in the early stages of the disease, are more 

likely to develop cognitive impairment in the advanced stages of the disease. In 

addition, naming deficits may be a prognostic variable for the probability of impairment 

in more than one of the non-cognitive linguistic domains (Hobson & Meara, 2015). 

Also, language disorders may reduce the quality of everyday communication 

interaction. It has been suggested that caregivers are able to identify the language 

impairment specifically the comprehension difficulties before any other cognitive 

deficit occurs (Wolff & Benge, 2019). This latter study suggested that 30%–40% of 

individuals with PD had auditory comprehension deficits before they developed deficits 

in other cognitive domains. 

4.4 Underlying cognitive deficits in linguistic deficits 

The ability to communicate requires the interaction among linguistic and non-linguistic 

cognitive abilities. Cognitive-communication disorders are defined as deficits in all 

linguistic capacities such as listening, speaking, reading, writing, and the ability to 

participate in a conversation caused by the impairment in non-linguistic cognitive 

abilities such as memory skills, executive functions, attention skills  and  processing 

information (Macdonald, 2017). 

An ongoing debate is around the origin of the linguistic deficits in PD. Previous 

research reports have supported that the language deficits in PD are not purely linguistic 

per se but they may be caused by the presence of impairments in other non-linguistic 

cognitive domains (Bastiaanse & Leenders, 2009; Moreau & Pinto, 2019).  Specifically, 

it has been suggested that language deficits may be viewed either because of deficits of 

executive functions or related to decline in both linguistic and non-linguistic cognitive 

abilities (Moreau & Pinto, 2019). It is of major clinical significance to acknowledge that 

linguistic deficits are frequently underestimated in clinical practice (Moreau & Pinto, 

2019). There is some research that has specifically explored the relationship between 

sentence processing and executive dysfunction. Executive functions play a critical role 

in sentence processing  (Key-delyria & Altmann, 2016).  Indeed, a number of clinical 

studies have proposed that the executive dysfunction contributes to  language disorders 

in PD (Grossman et al., 2002; Lee, Grossman, Morris, Stern, & Hurtig, 2003). 
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It is worth noting that a common finding around sentence processing deficits in PD is 

that the individuals with PD have difficulty processing sentences with complex syntax 

such as non-canonical structures (e.g., object relative clauses). This can be explained by 

the complexity factor for these sentence types that require additional computational 

resources compared to simpler syntactical structures (e.g., subject-verb-object). Also, 

individuals with PD have difficulty utilizing the required strategies to process the 

sentence in a different or non-canonical order (Auclair-Ouellet et al., 2017). 

4.5 Language and Cognition Dysfunction 

A number of studies have investigated the possible link between the cognitive deficits 

and linguistic abilities in PD. Earlier on, Lewis, Fiona, Lapointe, Murdoch, & Chenery 

(1998) explored the language processing deficits in a group of twenty (n=20) non-

demented English-speaking individuals with PD. They administered several high-level 

language production tasks. These tasks included several lexical processing tasks such as 

a naming test, a word test, a test of language competence and a word fluency test. In 

addition, different lexical tasks required the participants to provide synonyms and 

antonyms, to use specific words in grammatical sentences, to define words and to 

interpret metaphors. According to the results, the individuals with PD had worse 

performance on linguistic tasks that were linked to functions of the frontal lobe and 

required executive skills such as organization, planning, information processing, 

abstract thinking, and rule application. The authors claimed that overall language 

functions were preserved and that the observed language disorders were solely 

attributed to coexistence of deficits in non-linguistic cognitive domains and specifically 

to disruption of the frontal lobe. 

In another study, Berg, Björnram, Hartelius, Laakso, & Johnels (2003)studied the high-

level language processing skills in a group of forty (n=40) individuals with PD with 

normal cognitive abilities. Several lexical tasks were administered. These tasks included 

word processing such as providing word definitions, metaphor comprehension, sentence 

repetition and the ability to make inferences. According to the results, the ability to 

make inferences was the only task where a significant difference was demonstrated 

between the two groups. Also, the global cognitive ability of individuals with PD was 

correlated with linguistic deficits.    
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In his early work, Grossman and his colleagues (Grossman, Lee, Morris, Stern & 

Hurtig, 2002; Lee, Grossman, Morris, Stern, & Hurtig, 2003) offered several insights 

regarding the nature of sentence processing deficits in PD. These studies explored the 

link between the deficits in different cognitive domains and processing of complex 

sentences. In particular, comprehension deficits were attributed to slow speed of 

information processing and limited executive resources (Grossman et al., 2002). 

Lee et al. (2003) explored whether executive functions contribute to the comprehension 

of syntactically complex sentences (object-relative center-embedded clauses, object-

relative center embedded clauses). The researchers included several executive function 

measures such as category naming fluency, stroop test, trail making test and digit span 

test. The results revealed that the sentence comprehension deficits were associated with 

reduced cognitive resources related to attention and information processing speed.  

Colman, Koerts, Stowe, Leenders, & Bastiaanse (2011)found that difficulty in 

comprehension of passive sentences was specifically correlated with executive 

dysfunction and in particular the deficits in set-switching ability. The authors 

interpreted this finding as a correlational relationship between linguistic and executive 

functions. Other studies have revealed a slower lexical activation during the processing 

of non-canonical sentences (Angwin, Chenery, Copland, Murdoch, & Silburn, 2007). 

This is related to slow speed of information processing. The presence of cognitive 

impairment is associated with deficits at the lexico-semantic level whereas the patients 

without cognitive deficits present a selective linguistic deficit (Bocanegra et al., 2017). 

In summary, the sentence processing deficits in PD seem to be correlated with the 

dysfunction in executive functions (see table 4.1). This supports the concept that the 

linguistic deficits may be derived from concurrent cognitive impairment in non-

linguistic cognitive domains giving the specific distinctive linguistic profile of PD. 

Table 4.1: Key findings from studies reporting on language disorders in PD 

Study  Participants Tasks Results 

    

Lewis, 

Lapointe, 

Murdoch 

& 

Chenerey 

(1998) 

20 PD  

20HCs 

To provide 

synonyms and 

antonyms, to use 

specific words into 

grammatical 

sentences, to define 

words and to 

interpret metaphors. 

Language disorders were ascribed to deficits in non-

linguistic cognitive functions related to executive 

functions. Lexical tasks of providing definitions and 

processing ambiguous sentences and metaphors more 

difficult in the PD group. 
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4.6 Metaphor and idiomatic language processing deficits 

Another domain that has attracted clinical interest is the processing of metaphors and 

idioms by individuals with PD. Non-literal language is defined as a series of words that 

in order to be processed one is required to process beyond the literal meaning of the 

sentence (Rapp & Wild, 2011). Non-literal language is more abstract and may use 

similes, metaphors, and personification to describe something. 

In particular, metaphor processing requires more than the lexical and semantic 

processing of each lexical item of the sentence (Glucksberg, 2003; Rapp et al., 2004). 

Understanding the meaning of a metaphor is a complex and cognitively demanding task. 

It requires several high-level cognitive operations such as the ability to associate the 

different linguistic items of the sentence that are not connected (Rapp et al., 2004).  

Also, during the metaphor processing, the individual must keep the metaphoric sentence 

in working memory to complete several additional processes to extract the correct 

meaning.  According to the Career of Metaphor Hypothesis (Bowdle & Gentner, 2005) 

metaphor processing includes several cognitive processes as follows: a) the lexical 

access of the words of the metaphor; b) the activation of the semantic information of the 

word of the sentence; c) the literal figurative elements of the word in semantic memory; 

and d)the switch between the different attributes (Bowdle & Gentner, 2005).  

In addition to the above processes, another  important cognitive function is the ability to 

suppress the irrelevant information, and at the same time, to enhance the metaphor-

    

Berg et 

al.(2003) 

30 PD 

26 HCs 

Repetition+ 

recreating 

sentences, 

inferences, 

comprehension, 

definitions. 

Reduced accuracy in making inferences. 

    

Lee et al. 

(2003) 

19 PD  

31 HCs 

Sentence 

comprehension/word 

detection. 

Reduced executive resources for attention and 

processing speed contribute to deficits in 

sentence comprehension in PD. 

    

Terzi et al. 

(2005)  

27 PD,  

27 HCs 

Past-tense processing No specific language deficit.  

Poor performance due to cognitive 

demands. 

    

Colman et 

al.(2011) 

 Processing of passive 

sentences. 

Set-switching were linked to the comprehension deficits of 

passive sentences. 
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relevant information (Gernsbacher, Keysar, Robertson, & Werner, 2001). The neural 

underpinnings of metaphor processing is associated with the integrity of the frontal lobe 

and specifically the left fronto-temporal cerebral areas that are activated during the 

metaphor process (Bohrn, Altmann, & Jacobs, 2012). Since metaphors and idioms are 

frequently used in our everyday communication activities, a body of research has 

explored how they are affected in different neuropathologies including PD.   

Several studies have explored the processing of metaphors in individuals with PD(see 

table 4.2). In an early study, Berg et al. (2003) explored the comprehension skills of 

metaphors in a group of twenty-six (n=26) patients with PD. The individuals with PD 

had normal cognitive abilities and matched healthy controls. Several high-level 

language tasks were administered. Specifically, the authors utilized the linguistic tasks 

of word definition, metaphor comprehension, sentence repetition, and ability to make 

inferences. Regarding the task of metaphor comprehension, the participants were asked 

to provide the meaning of the metaphor with their own words of each one of the 

metaphors. The results revealed that the PD group had difficulty processing the 

metaphoric expressions. 

In another study, Monetta & Pell (2007) examined metaphor comprehension in a group 

of individuals with PD and healthy controls. The participants were required to read a 

sentence and decide whether the sentence was meaningful or not. According to the 

results the PD participants had difficulty with this task and required more time to 

complete the task than the control group.  Also, the results suggested that the metaphor 

comprehension difficulty was associated with reduced working memory ability and 

frontal lobe dysfunction. 

Papagno, Mattavelli, Cattaneo, Romito, and Albanese (2013) conducted an interesting 

study. They explored the processing of literal and idiomatic sentences containing action 

verbs in a sample of fifteen individuals with PD. They administered three categories of 

sentences: a) fifty (n=50) literal sentences half plausible and half implausible; b) fifty 

(n=50) idiomatic ambiguous sentences half plausible and half implausible; c) fifty 

(n=50) sentences containing no action verbs. The measures were taken on reading time 

and plausibility for each sentence. The PD group performed faster and was more 

accurate on sentences with non-action verbs compared to idiomatic and literal 
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sentences. Taking everything into account the results from the above-mentioned studies, 

individuals with PD have difficulty processing metaphoric and idiomatic expressions.  

Table 4.2: Key findings from reported studies on metaphor and idiomatic language processing 

Study Participants Lexical Task Results 

    
Monetta 

&Pell 

(2007) 

17 PD 

17 HCs 

Metaphor 

comprehension 

task 

Reduced accuracy 

to process 

metaphors due to 

verbal 

working memory 

deficits. 

    

Papagno et al. 

(2013) 

15 PD 

15 HC 

Processingof 

idiomatic/literal 

sentences 

containing action 

verbs 

Idiomatic/literal 

sentences were 

more difficult to 

process. 

    

 

 

4.7 Neural underpinning of language deficits in PD 

Several clinical studies have produced evidence supporting the specific role of BG in 

language processing. A recent study (Radanovic et al., 2017) reviewed the language 

disorders that are associated with vascular lesions in BG during the acute phase of 

recovery. This study found that 46.6% of the patients exhibited word finding 

difficulties, 30% exhibited comprehension difficulties and 26% exhibited repetition 

deficits. However, 39.4% of the individuals with vascular lesions did not present 

language impairment. Interesting enough was the finding that when the deficits 

persisted  for longer than 6 months,  the percentage of patients with word retrieval 

difficulties was increased to 56.4%.  These findings indicate the important role of the 

BG in language processing.  Regarding the specific neuroanatomical structures of BG, 

the striatum collaborates with frontal regions in order to contribute to linguistic 

functions (Chan, Ryn & Bever, 2013). Moreover the pre-SMA-basal ganglia circuitry 

has an active role in the processes of searching and selecting for the target lexical item 

in the mental lexicon  (Bohsali, 2016). In addition, recent clinical evidence supports that 

the damage in fronto-subcortical neural networks that are commonly affected in 

movement disorders may contribute to the naming difficulty (Cotelli et al., 2018). 

 



 

31 

 

4.8 Action-related language processing deficits in PD 

Naming deficits are common symptoms of PD and historically have been reported from 

very early on (Matison, Mayeux, Rosen, & Fahn, 1982). Individuals with PD report that 

word finding difficulties are one of the most frequent and frustrating communication 

impairments they suffer from (Schalling et al., 2018).  

Several clinical studies have attempted to elucidate the specific nature of noun and verb 

retrieval deficits in non-demented individuals with PD (Bertella et al., 2002; Cotelli et 

al., 2007; Herrera, Rodrıguez-Ferreiro, & Cuetos, 2012). The research findings propose 

that the individuals with PD present disproportional retrieval deficits in verb naming 

compared to noun naming. However, the word retrieval deficits are still underestimated 

in clinical studies. Several clinical studies have documented several cognitive and 

linguistic factors that may contribute to impaired verb production in PD patients 

(Cotelli, Manenti, & Brambilla, 2017; da Silva, Machado, Cravo, Parente, & Carthery-

Goulart, 2014). 

The rationale for exploring action-word processing is based on the common view that 

there is a functional interaction between the motor and language systems during lexical 

processing of action words (Pulvermüller, Hauk, Nikulin, & Ilmoniemi, 2005). The 

experimental data suggest that the processing of action words activates both motor and 

pre-motor cerebral regions (Hauk, Johnsrude, & Pulvermüller, 2004). The motor system 

contributes to language processing (Ibáñez et al., 2013). Relevant to the association 

between the language and motor systems is the theory of embodied cognition. This 

theory supports that the processing of action-verbs involves the recruitment of neural 

networks  responsible for the planning and execution of these actions such as the 

primary motor and the pre-motor cortex (Hauk et al., 2004; Meteyard, Cuadrado, 

Bahrami, & Vigliocco, 2012). A frequent account for the action verb retrieval deficits in 

PD is based on the concept that the ability of planning and execution of movements 

shares the same neural circuitry (Hauk et al., 2004). Since PD generates motor 

disorders, due to this overlap between the two cerebral regions it is possible to result in 

verb deficits.   

PD offers the appropriate framework to examine how the motor and language areas are 

related during the action word processing tasks and specifically how the motor disorders 

may affect the language processing in the case of a neurological impairment. Indeed, 
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current data claim that lexical and semantic processing of words with motor content 

may be influenced by the integrity of the motor system (Boulenger et al., 2008; Cotelli, 

Manenti, Brambilla, & Borroni, 2017).   

4.8.1 Noun-verb processing differences 

A great body of literature has explored the differences between nouns and verbs in 

several clinical populations with various neuropathologies (Cotelli et al., 2017 

Kambanaros & Grohmann, 2015; Matzig, Druks, Masterson, & Vigliocco, 2009). A 

general difference between nouns and verbs is that nouns are words that represent 

objects whereas verbs are words that represent actions (Kemmerer, 2014; Spezzano & 

Radanovic, 2010). The conceptual representations for both grammatical categories in 

the mental lexicon include information about the semantic, syntactic, morphological, 

and phonological properties of the word. All this information needs to be retrieved 

during word production in order for the procedure to be successful (Crepaldi, 

Berlingeri, Paulesu, & Luzzatti, 2011). According to the existing literature, both 

grammatical classes, nouns and verbs, may be selectively damaged at different 

processing levels: at the phonological, orthographic, lexical, semantic or lexical-

syntactic level (Crepaldi et al., 2011; Kambanaros & Grohmann, 2015; Vigliocco, 

Vinson, Druks, Barber, & Cappa, 2011).Furthermore, differences between verbs and 

nouns concerns their neural underpinnings. The verb retrieval is mainly associated with 

the activation of frontal brain areas whereas noun retrieval is linked to activation of 

temporal and more posterior brain structures and circuits (Damasio & Tranel, 1993; 

Tranel, Kemmerer, Adolphs, Damasio, & Damasio, 2003; Vigliocco et al., 2011). Also, 

verbs are considered more cognitively demanding than nouns as they require more 

computational resources (Crepaldi, Berlingeri,Paulesu, & Luzzatti, 2011).Noun and 

verb retrieval deficits have been also documented in several clinical studies with a 

variety of neurodegenerative diseases. This impairment has been reported in the non-

fluent variant of primary progressive aphasia  (Karpathiou & Kambanaros, 2019) the 

behavioral variant of frontotemporal dementia and Parkinsonian syndromes such as 

corticobasal syndromes and progressive supranuclear palsy (Cotelli, Fatebenefratelli, & 

Calabria, 2006; Cotelli et al., 2017; Peterson et al., 2021). 
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4.8.2 Stages of confrontational naming 

Confrontational naming combines different cognitive processes and according to 

psycholinguistic models consists of different stages (Gleichgerrcht, Fridriksson, & 

Bonilha, 2015; Levelt, Roelofs, & Meyer, 1999). Gleichgerrcht et al. (2015) described 

the clinical features of the naming deficits that may occur at each stage. 

Stage I:  the first stage of lexical processing that consists of visual processing and 

recognition of the target lexical item. The naming difficult that may arise at this stage is 

due to the inability to highly recognize the target word.  

Stage II: the second stage of the lexical processing includes the semantic processing of 

the target lexical item. The naming difficulty in this stage is related to the deficient 

semantic processing of the word. The clinical symptoms that manifest the naming 

deficits may be the production of semantic errors and circumlocutions.  In addition, 

comprehension deficits at the single word level may also occur. 

Stage III: the third stage of lexical processing includes the selection of the abstract 

representation of the target lexical item. The clinical symptoms that represent deficits in 

this stage are word finding difficulties characterized by the production of semantic 

paraphasias, phonemic paraphasias, and circumlocutions. 

Stage IV: the fourth stage of lexical processing consists of the execution of the name  

of the target lexical item. The deficits that may arise at this stage are due to deficits in 

the retrieval process of the phonological representation of the target word. The output 

may be phonemic paraphasias, distorted words, and word retrieval hesitations. 
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Figure 4.1: Lexical model of word production  

Kambanaros (2003) (with permission from the author) 

 

Different lexical models have been proposed to describe both single word production 

and sentence generation (Dell, 1986; Levelt, 1989). 

Levelt (1989) suggested a model of word production named the blueprint for the 

speaker (see figure 4.2).  This lexical model provides the theoretical basis for the 

naming disorders. According to this model, word production consists of four distinct 

stages: 

(a) message generation;  

(b) grammatical encoding; 

(c) phonological encoding; 

(d) articulation.  

Each stage consists of three components: (a) the conceptualizer; (b) the formulator, and 

the articulator. Each component of the model operates independently and there is no 

interaction or cascading of activation between the components. Each of the three 
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processing components contains several procedures that make up the speaker‘s 

procedural knowledge. The procedures operate on the declarative knowledge that is 

stored in the speaker‘s mental lexicon. 

The lexical retrieval process consists of two stages: a) lemma selection and b) lexeme 

retrieval (Levelt, 1989; Levelt, Roelofs & Meyer, 1999). 

 

 

Figure 4.2:  The Blueprint for the Speaker model of speech production 

(adapted from Levelt, 1989) 

Two basic elements of this model of word production are a) the lemma and b) the 

lexeme.  

The lemma is an abstract, language-specific form of the intended word and includes 

information about the semantic and syntactic properties of the word (Levelt, 1989).  

Lemma retrieval is conceptually driven (Levelt, 1989; Levelt, Roelofs & Meyer, 1999). 

For example, during picture naming a speaker must name the pictured object/action 

(e.g., say ―hammer‖ when presented with a pictured hammer).  
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The information in the picture (e.g., the noun-hammer) contains the message concept 

that needs to be verbalized (Levelt et al., 1999). The preverbal message is received by 

the formulator contains the preverbal message, the grammatical encoder, (a 

subcomponent of the formulator) as proposed by Levelt (1989).  

The process of grammatical encoding requires both the semantic and syntactic features 

of the word. The process of naming an object (e.g., spoon), includes the activation of 

the noun lemma that contains grammatical information about the noun, such as plurality 

and gender. During the process of verb naming, the corresponding lemma is activated 

containing specific information about the verb grammatical properties (Levelt, 1989; 

Levelt et al., 1999).The lemma of both verbs and nouns contains information about 

thelexical-semantic and the grammatical properties of the word (Levelt, 1989).  

At the second stage of word retrieval, the lexeme or word form corresponding to the 

selected lemma is phonologically specified. Lexemes contain information about the 

phonological representation of the target word such as number of syllables, prosodic 

features, and morphological information. 

Levelt (1989) described four different occasions where the word retrieval may be 

impaired that is, a) during the access/retrieval of the semantic representation of the 

target word; b) during the process of retrieving the lemma; c) during the access of the 

morphological and the syntactical information of the word; d) during the process of 

access and retrieval of the phonological structure of the target word within the 

phonological output lexicon.  

Also Dell (1986) proposed the spreading activation model for word and sentences 

production.  According to this model, the process of retrieval of the key word will 

activate the simultaneous retrieval of all the semantically related words.  

Evidence from previous studies proposes that verbs require more processing resources 

compared to nouns and that verb deficits documented specifically in movement 

disorders are attributed to the semantic deficits of action representation (Vigliocco, 

Vinson, Druks, Barber, & Cappa, 2011).    
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4.8.3 Noun-verb processing deficits in PD 

Different accounts have been proposed for the interpretation of the deficits in verb 

retrieval ability in individuals with PD. In particular, the existing research results have 

proposed that the single word processing deficits might be due to a combination of 

deficits in linguistic and non-linguistic cognitive factors. According to research findings  

single word processing deficits may be due to grammatical deficits (Grossman et al., 

1994;Peran et al., 2003), semantic deficits (Herrera et al., 2012) and executive 

dysfunctions (Colman et al., 2009). Table 4.3 provides a summary of the findings 

reported in this section. 

Grossman, Stern, Gollomp, Vernon, & Hurtig (1994) evaluated the verb processing 

ability in a group of twenty individuals with PD with the task of learning new verbs in a 

naturalistic setting. Individuals with PD had to learn new verbs of very low frequency 

(e.g., wamble). The results revealed that 55% of individuals with PD had difficulty 

acquiring new verbs. Based on these findings, the authors concluded that this difficulty 

indicates the presence of a decreased grammatical processing ability. 

Peran et al. (2003) investigated noun and verb processing abilities using generation 

tasks. The authors administered two intra-category tasks (noun/noun, verb/verb) and 

two inter-category tasks (noun/verb, verb/noun). In the intra-category tasks, the 

participants were required to generate a semantically related word (noun or verb) when 

listening to a noun or a verb whereas in the inter-category task the participants had to 

generate a noun or a verb when instructed to produce a semantically related item from 

the other category. According to the findings, PD participants had reduced accuracy in 

verb-related tasks. The authors claimed that the difficulty in verb retrieval ability is 

ascribed to the working memory and set-switching deficits. Also, they suggested that 

the results are linked to processing deficits of grammatical features due to frontal lobe 

dysfunction. In this case, the verb deficit is attributed to linguistic and non-linguistic 

processing deficits. 

Bertella et al. (2002) assessed noun and verb naming ability in a group of twenty-two 

individuals with early-stage PD, and twenty matched healthy controls using a picture 

naming task. The picture naming task contained pictures of fifty-two objects and fifty 

pictures of actions. The results suggested that the PD group had difficulty in naming 

both objects and actions compared to healthy subjects. Moreover, the PD group‘s 
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naming accuracy for actions was significantly lower than that of objects. The authors 

suggested that action verbs were associated with frontal neural regions and the locus of 

lexical deficits is at the pre-lexical level. 

Rodríguez-Ferreiro, Menéndez, Ribacoba, & Cuetos (2009) explored the noun and verb 

naming skills in twenty-eight individuals with PD. The stimuli consisted of fifty 

pictures of objects and fifty pictures of actions. Nouns and verbs were matched for the 

main psycholinguistic factors that affect the naming process (e.g., frequency, 

imageability, age of acquisition, number of phonemes, name agreement, visual 

complexity). The PD group showed greater naming difficulty with actions compared to 

objects. The authors claimed that verb retrieval ability activates a widespread neural 

circuitry that controls both motor planning and execution.  Also, they suggested that the 

naming difficulty may be attributed to disruption of specific lexical representations. 

Salmazo-Silva et al. (2017) explored the noun and verb retrieval ability and semantic 

processing skills using two-word association tasks in two different studies. They 

utilized action-verbs involving different body parts and nouns from several semantic 

categories (e.g., pets, wild animals, birds, fruits, household objects, small home objects, 

transportation and tools). The PD group had a worse performance on verb naming than 

noun naming. The authors performed a quantitative and qualitative analysis of naming 

error types. The results revealed that the main type of error in verb naming was of a 

semantic nature, specifically that of semantic circumlocutions. The PD group produced 

more generic verbs (e.g., "make wave" instead of "bye"). The authors attribute the verb 

naming deficit to degraded semantic representations within the lexicon. 

A different group of studies have explored semantic processing deficits utilizing 

semantic association tasks.  Fernandino et al. (2013a) compared action and abstract verb 

processing skills in PD. They recruited twenty participants with PD and twenty-two 

healthy controls. Three lexical tasks were administered. These included a lexical 

decision task, a task of priming and a semantic similarity judgment task.  The 

individuals with PD had greater difficulty naming action verbs compared to abstract 

verbs on both tasks. The authors concluded that these results show that the motor 

system has an active role in semantic processing of action verbs.  

The same group of authors Fernandino et al. (2013b)explored the action-related 

semantic processing skills of individuals with PD. They recruited twenty participants 
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with PD and twenty-one healthy controls. The participants were required to process four 

types of action-related sentences. The sentences were a) literal sentences (e.g., the 

repairman bent the cable for her); b) metaphoric sentences (e.g., the congress pulled 

their support for the plan); c) idiomatic sentences (e.g., that question caught him off 

guard), and d) abstract sentences (e.g., the violent film changed all his ideas). The 

results revealed thatthe PD group required more time to process the literal and idiomatic 

sentences compared to abstract sentences. The authors interpreted the results as an 

indication of the contribution of the motor system to action-related semantic processing 

as well as to metaphoric action language. The authors claimed that the motor system 

plays a critical role in processing of the semantic elements of action- related language. 

The results of the above studies provide evidence for the contribution of the motor 

system to the lexical processing especially during action related semantic processing of 

language. 

4.8.4 The role of semantic variables in verb processing deficits. 

There is now ample evidence that PD is associated with semantic processing deficits 

(Bak, 2013; Cousins & Grossman, 2017).  One factor that may contribute to this 

discrepancy between the ability to name verbs and nouns in word production studies in 

PD may be the fact that the verbs are semantically more complex than nouns ( Smith & 

Caplan, 2018). Several studies have explored the influence of specific semantic factors 

of action- verbs on word retrieval (Bocanegra et al., 2017;Cotelli et al., 2008; Herrera et 

al., 2012). Two motion-related semantic variables that have been studied to determine 

whether they influence verb retrieval abilities in PD are the manipulability features and 

the motor content of the verb.    

Cotelli et al. (2007) assessed the noun-verb naming ability in a group of thirty-two 

participants with PD.  Specifically, the study aimed to investigate the impact of 

manipulability on verb retrieval ability. According to the authors, the  manipulable 

actions "represent actions that involve fine hand movements" (p. 632). The stimuli 

consisted of pictures of sixty nouns and sixty verbs.   Both categories were matched for 

word frequency and word length. Each grammatical category was divided into 

manipulable and non-manipulable words based on the criterion of whether the objects 

can be manipulated or not and whether the actions involve fine hand movements or not. 

The PD group had difficulties naming for both actions, and objects, compared to healthy 
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controls.  In particular, the PD group was significantly more impaired in action retrieval 

than in object retrieval. The semantic variable of manipulability did not influence the 

accuracy of naming ability. The authors also suggested that the action naming deficits 

may be attributed to disruption in prefrontal regions responsible for verb retrieval.  

Another semantic variable that may influence the verb retrieval ability of individuals 

with PD is the motor content of verbs.  In their study, Herrera et al. (2012) explored the 

role of the motor content of verbs on the lexical retrieval ability of forty-nine 

individuals with PD.  They used two sets of pictures of fifty verbs that were categorized 

according to their motor content. One set consisted of twenty-five verbs with low level 

of motor content (e.g., "to sleep") and the other set included twenty-five verbs with 

high-level of motor content (e.g., to dig). The two sets of pictures were matched on the 

psycholinguistic variables of visual complexity, name agreement, lexical frequency, age 

of acquisition, imageability and number of syllables and phonemes. According to the 

findings, the PD group had greater difficulty retrieving verbs with high motor content 

compared to verbs with low motor content. The authors concluded, based on these 

results, that the verb retrieval deficits in PD are attributed to semantic deficits as the 

motor content is a semantic feature and not to the grammatical properties of verbs.   

In another interesting study, Bocanegra et al. (2017) investigated the association 

between the cognitive abilities and the lexical retrieval ability of nouns and verbs. They 

recruited forty-nine individuals with PD and equal number of healthy controls. The PD 

group was further divided into two subgroups based on cognitive performance. One 

group of fifteen individuals was diagnosed with mild cognitive impairment (PD-MCI) 

and the other group of thirty-four with normal cognitive abilities (PD-nMCI).Forty 

pictures of nouns and forty pictures of verbs were used as stimuli.  Specifically, two 

groups of twenty nouns with low and twenty nouns with high manipulability and twenty 

verbs with low and twenty verbs with high motor content. The authors explored the 

influence of the lexical-semantic variable of motor content of the verb on naming 

performance. According to the results, the PD-MCI group performed worse in retrieving 

all lexical categories (i.e., nouns with high/low manipulability/verbs with high/low 

motor content).  However, the PD-nMCI group performed worse retrieving only the 

verbs with high motor content. 
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The authors concluded that the impairment in non-linguistic cognitive domains may 

affect the lexico-semantic processing skills in PD. Also, the results indicated that the 

lexico-semantic impairment may be present even in the absence of cognitive 

dysfunction. Based on the results of this study, the authors claimed that the naming 

difficulty may be ascribed to specific impairment in action-related semantic properties 

of verbs.    

4.8.5 Neural basis for verb retrieval language disorders in PD 

Several lines of evidence suggest that the disruption of fronto-striatal circuitry and of 

the basal ganglia (BG) contribute to language processing deficits in PD (Copland et al., 

2021; Smith & Caplan, 2018).Clinical studies have suggested that the action verb 

processing deficits in PD are linked to damage to cortico-subcortical regions of the BG 

(Bartella et al., 2002; Cotelli et al., 2007;Ibanez et al., 2013). Also, the bilateral atrophy 

of the BG contributes to action language processing deficits (Melloni et al., 2015). 

The action word deficits in PD are due to disruption of cortico-subcortical structures 

(Ibanez et al., 2013). It has been proposed that both cortical and subcortical brain areas 

contribute to action language processing (Cardona  et al., 2013). Specifically, the motor 

and pre-motor areas are involved in processing of action words (Zhang et al., 2018). 

Also, the basal ganglia circuits are associated with the process of selection and retrieval 

of the target word. They enhance the activation of the selected lexical item and suppress 

the lexical alternatives (Bohsali & Crosson, 2016). 

A limited number of studies have explored the neural basis for the retrieval deficits in 

PD. Evidence shows that action verb processing depends on the integrity of both 

cortical and subcortical areas (Garcia&Ibanez, 2014). The BG contributes to the 

processing of  semantic and lexical information of words (Bocanegra et al., 2015).   

To this end, Péran et al. (2009) explored the verb processing skills in fourteen non-

demented individuals with PD combining verb processing tasks with functional 

magnetic resonance imaging (fMRI). The lexical tasks were picture-naming tasks of 

objects and actions. The pictures consisted of nouns that were man-made objects (e.g., 

screwdriver, key, scissors) and biologic objects that could be manipulated (e.g., duck, 

onion, mouse). In the first stage, the participants were required to name the object of the 

picture and for the second stage, they were required to generate a verb that was 

associated with the object of the picture. The PD group performed worse on the verb 
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production task. Furthermore, the results revealed that verb retrieval was linked with 

activation of frontal cerebral areas such as the prefrontal cortex, Broca‘s area and the 

anterior cingulate cortex. The authors suggested that verb retrieval deficits are attributed 

to the impaired semantic processing of action verbs. 

Table 4.3: Key findings from the reported studies on verb-noun processing deficits in PD 

 

 

Study  Participants Lexical 

task 

Material Results  

     

Bertella et 

al. (2002) 

22 PD, 20 

HCs 

Picture 

Naming  

52 pictures of 

objects, 50 pictures 

νf action verbs 

Verb retrieval more difficult than noun 

retrieval 

     
Peran et al. 

(2003) 

34 PD, 34 

HCs  

Word 

generation 

tasks: 

Noun to 

noun,verb 

to verb, 

noun to 

verb, verb 

to noun  

40 concrete nouns, 

40 action verbs  

Difficulty with verb production  

     

Cotelli et al. 

(2007) 

32 PD, 15 

HCs 

Picture 

Naming  

60 object pictures, 

60 pictures of 

manipulable verbs  

Verb and noun retrieval deficits, verbs more 

difficult than nouns  

     

Rodriguez-

Ferreiro et 

al. (2009) 

28 PD,28 

AD,  HCs 

Picture 

Naming  

50 object 

pictures,50 action 

pictures  

Verb and noun retrieval deficits, verbs more 

difficult than nouns  

     

Herreira, 

Rodrıguez-

Ferreiro & 

Cuetos 

(2012) 

20 PD,15 HC Picture 

Naming  

25 high &25 low 

motor content verbs 

Verbs with high motor content more difficult 

than verbs with low motor content  

     

Herreira et 

al. (2012) 

49 PD,19 HC Picture 

Naming  

25 verbs high& 25 

verbs low motor 

content 

Action-verbs with high motor content more 

difficult than the action-verbs with low motor 

content 

     

Salmazo-

Silva et al. 

(2017) 

19+21 PD, 

32+42 HC 

Picture 

naming  

64 nouns and 64 

verbs (related to 

different body parts) 

Actions verbs more difficult than nouns in PD 

group 

     

Bocanegra 

et al.(2017) 

15 PD-MCI, 

15 PD-NC, 

49 HC 

Picture 

naming  

40 object pictures 

with high/low 

manipulability and 

motion content 

PD MCI showed impaired naming of objects of 

low/high manipulability actions &high/low 

motor content  

 

PD-NC showed impaired naming of actions 

with high motor content 
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4.8.6  Word production and executive functions 

A number of clinical studies have explored the link between executive dysfunction and 

language deficits in PD (Colman et al., 2009;Crescentini, Mondolo, & Shallice, 2008; 

Grossman et al., 2002; Lee, Grossman, Morris, Stern, & Hurtig, 2003). To this end, 

some authors have argued that verb retrieval deficits are a dysexecutive disorder 

characterized by deficient selection processing ability during verb retrieval (Silveri, 

Traficante, Monaco, Iori, Sarchion, & Burani, 2018). Table 4.4 provides the key 

findings from reported studies on the impact of executive functions in verb retrieval in 

PD. 

Colman et al. (2009) explored how executive functions (EFs) may influence the verb 

processing abilities in PD participants. They examined verb retrieval at the sentence 

level in twenty-eight in individuals with PD and twenty-eight healthy participants. All 

participants were assessed on verb production in sentences as well as on cognitive 

functions. The neurocognitive tasks included tasks of working memory, set-switching 

ability, inhibitory control and verbal fluency.  The PD group performed worse than 

healthy controls on the verb production task. The results showed that both groups had 

similar performance on tasks of verbal fluency and working memory. Verb retrieval 

ability was linked to working memory as well as to set-switching ability. The authors 

suggested that the association between verb retrieval ability and set switching deficits 

indicates that executive dysfunctions contribute to verb retrieval deficits.  

In a different study, Bocanegra et al. (2015) investigated the impact of cognitive 

functions and executive functions on syntax processing skills and on action-related 

language skills. They recruited three different groups of participants. The first group 

consisted of   twenty-three participants with intact cognitive functions (PD-nMCI), the 

second group consisted of seventeen participants with cognitive impairment (PD-MCI) 

and the third group was that of forty healthy controls. The lexical tasks included 

syntactic processing, action-verb naming, and action-related semantic processing. 

Participants with PD showed deficits in the tasks of executive functions, syntactic 

processing ability, verb retrieval ability, verb and noun semantic processing compared 

to the control group. Executive dysfunction was associated with reduced accuracy in 

syntactic processing and objects naming. However, verb production was not related to 
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executive dysfunction. These findings suggest that verb processes apart from other 

language processes and executive functions might be associated with BG functioning. 

Another important finding of this study is that the action-verb retrieval deficits can 

occur in the early stages of the course of the disease and may be independent to 

executive dysfunction. Executive functions served as predictors of performance on 

syntactic processing tasks regardless of the presence/not of cognitive impairment. This 

was an indication that processing ability of action verbs is not associated with executive 

functions. In fact, executive functions were associated with syntactic and object 

processing deficits in the presence/not of cognitive impairment. Executive functions had 

no impact on action naming or semantic association difficulties in both PD groups. On 

the other hand, syntactic deficits and object-related semantic deficits were attributed to 

executive dysfunction. 

The results revealed that the action-related language deficits specifically in the tasks of 

naming and semantic processing may be independent of the cognitive dysfunction as 

well as executive functions.  Overall, the findings suggest that executive dysfunction 

can affect specific language processes (e.g., syntax, noun retrieval) but leave other 

language processes unaffected (e.g., verb retrieval).  Similarly, Silveri et al. (2012) did 

not find an association between verb naming ability and executive functions. 

Table 4.4: Key findings from reported studies on the impact of executive functions in verb retrieval 

Study  Participants  Lexical task  Results   
     
Colman etal. 

(2009) 

 

 

 

 

28 PD, 28 NC Verb production 

in sentence 

context 

Verb naming was 

associated with 

executive 

dysfunctions (i.e., 

set-switching 

deficits) 

 

     
Bocanegra et al. 

(2015) 
 

23 PD-nMCI 

17 PD-MCI  

40 HC 

 

 

Syntactic 

processing, 

action-verb 

naming, action 

related semantic 

processing 

Verb 

production/semantic 

deficits independent 

of the presence of 

cognitive 

dysfunction and 

executive function 

deficits 
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4.8.7 Semantic complexity and verb retrieval ability 

As previously mentioned, a factor that may be critical for the retrieval of verbs is the 

semantic complexity of verbs.  Breedin, Saffran, & Schwartz (1998) proposed the 

Semantic Complexity Hypothesis that posits that the semantic complexity of verbs plays 

a crucial role in retrieval processes. This theory holds that the retrieval of semantically 

complex verbs is easier compared to semantically simple verbs. This may be attributed 

to the fact that the semantically complex (heavy) verbs are associated with the activation 

of one meaning whereas the semantically simple verbs (light) are associated with the 

activation of more than one meaning related to the target word. Gordon & Dell, (2003) 

described the differences between heavy and light verbs as follows: 

"They belong to the same category and occupy similar semantic spaces but differ 

quantitatively along several dimensions: light verbs by definition are specified by fewer 

semantic features than are heavy verbs; they are also less constrained by semantic 

context and consequently occur more frequently than heavy verbs " (p.7) 

They also provided a specific example to illustrate this difference:  

The light verb "go" consists of semantic features (i.e., to move from one place to 

another) which form part of the definition of heavy verbs such as "fly"(i.e., to move 

from one place to another through the air) and "run" (i.e., to move from one place to 

another rapidly by springing steps)" (p.6) 

One semantic-conceptual factor that is related to semantic complexity and could 

influence verb retrieval abilities is the instrumentality factor.  Instrumentality is a 

variable that concerns both nouns and verbs and it can be dichotomized into two main 

categories instrumental and non-instrumental nouns and verbs. This distinction is made 

based on whether the action of the verb requires an instrument to be performed. 

Instrumental verbs require the use of an instrument. For example, the verb to dig 

assumes a spade (instrument) to carry out the action.  On the other hand, non-

instrumental verbs represent actions that do not require an instrument in order to be 

performed such as to kneel, to climb etc  (Jonkers & Bastiaanse, 2007). Also, the 

semantic representation of an instrumental verb includes the information about the 

required instrument and as a consequence they are considered to be semantically 

complex or heavy verbs as opposed to non-instrumental verbs that are considered to be 

semantically light verbs (Koenig, Mauner, Bienvenue, & Conklin, 2008). In addition to 
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the semantic features of instrumental verbs, it is important to mention that the retrieval 

of an instrumental verb activates the conceptual representation of both the verb and the 

noun (Bastiaanse, 1991; Jonkers & Bastiaanse, 2007).  

An additional concept related to the instrumental verb is the factor of name relation.   

Name relation is defined as the phonological similarity between a noun and a verb 

(‗hammer‘ (noun) - ‗to hammer‘ (verb)). Name relation is a phonological factor that 

may affect the accuracy of the verb retrieval abilities of speakers (Jonkers & Bastiaanse, 

2007; Kambanaros, 2003).  

A large body of research has been published on the effect of instrumentality and name 

relation on verb naming ability in different clinical populations with focal and non-focal 

brain pathologies including stroke induced aphasia (Bastiaanse,1991; Jonkers & 

Bastiaanse, 2007; Kambanaros, 2003; Kambanaros, 2009; Kambanaros & Van 

Steenbrugge, 2006; Kambanaros, Messinis & Anyfantis, 2012; Kemmerer & Tranel, 

2000; Malyutina, Iskra, & Sevan, 2014) and other neuropathologies (Kambanaros & 

Grohmann, 2015). Tables 4.5 and 4.6 provide a summary of the findings from the 

reported studies.  

It is worth noting that the above studies included participants that were monolingual 

speakers of different languages such as English (Kemmerer & Tranel, 2000), Dutch 

(Jonkers & Bastiaanse, 2007), Russian (Malyutina et al., 2014) and Greek (Kambanaros 

et al., 2016).   

Table 4.5: Studies reporting on the effects of instrumentality and name relation on verb retrieval 

Authors  Language  Lexical task Medical 

diagnosis 

Effect of 

instrumentality 

Effect of 

name 

relation  

      

Kambanaros et al.(2010) Greek Verb 

Naming   

Schizophrenia  negative negative 

      

Sloot &Jonkers (2011) Dutch  Verb 

Naming 

Alzheimer's 

Disease 

positive negative 

      

Kambanaros (2013) Greek Verb naming  SLI negative positive 

      

Kambanaros et al.  

(2016) 

Greek  Verb 

Naming 

Multiple Sclerosis  negative  positive 
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Table 4.6: research on the effects of instrumentality and verb-noun name relation on verb retrieval in stroke induced 

aphasia 

Authors Language Lexical 

task 

Type of 

aphasia 

Effect of 

instrumentality 

Effect of 

name 

relation 

      

 

 

Bastiaanse (1991) 

 

 

Dutch Verb 

Naming 

Fluent /Non-

fluent 

None in both 

types of aphasia 

Negative 

in both 

types of 

aphasias 

 

 

   

 

  

 

Kambanaros & 

Van Steenbrugge 

(2006) 

 

 

 

 

 

Bilingual 

speakers 

Greek-

English 

Verb 

Naming 

Fluent Positive in both 

languages 

Negative 

in both 

languages 

      

Jonkers & 

Bastiaanse (2007) 

Dutch Verb 

naming 

Non-

fluent/fluent 

Positive in 

anomic 

aphasia/none in 

Broca's aphasia 

No effect 

in both 

groups 

      

Kambanaros (2009) Bilingual 

speakers 

Greek-

English 

Verb in a 

sentence 

Fluent (n = 

12) 

None in both 

languages 

No effect  

in Greek, 

negative in 

English 

       

 

Kambanaros, 

Messinis, Anyfantis 

(2014) 

 

Greek & 

English 

Written 

naming of 

verbs 

Fluent (n=1) None in both 

languages 

No effect  

in either 

language 

      

 

4.8.8 Words related to tools 

A further area of interest related to the instrumentality factor is the research that 

concerns the words that are related to tools. These tool-related words are associated 

with  the conceptual representations corresponding to their usage and the semantic 

features of  the tool (Lewis, 2006). On the other hand, the processing of verbs that 

require the usage of a tool activates an extensive neural network that includes frontal–
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parietal–temporal cerebral areas. This  includes cerebral regions responsible for  motor 

control as well as tool knowledge (Yang, Shu, Bi, Liu, & Wang, 2011). Specifically, 

verbs related to tools  activate  left superior parietal lobule, left middle frontal gyrus and 

left posterior middle temporal gyrus (Yang et al., 2011). 

4.9 Conclusion  

From the studies reviewed in this chapter, there is a strong case, that different elements 

of lexical processing (e.g., lexical retrieval, sentence processing, metaphor 

processing)are affected in PD, and this breakdown in language processing across 

different linguistic tasks is often associated with other non-linguistic cognitive deficits 

such as executive dysfunctions. The findings suggest that individuals with PD have 

difficulty retrieving nouns and verbs compared to healthy controls.  Moreover, action-

verb production is more difficult than nouns. The factors that may affect verb retrieval 

ability in PD are as follows: 

(i) The semantic factor of the motor content of verbs may play a crucial role in retrieval 

ability. Specifically, individuals with PD are expected to have difficulty in retrieving 

verbs with high motion content. 

 (ii)  The greater difficulty naming action verbs compared to nouns is associated with 

widespread neural network including areas responsible for motor planning and 

execution as well as areas corresponding to semantic and lexical representation. 

(iii) The fact that action- verb retrieval deficits are due to semantic impairments may 

exclude the hypothesis that the grammatical nature of verbs contributes to these deficits. 

(iv) A common speculation based on the findings of the current clinical studies is that 

action-verb processing deficits in PD are commonly attributed to disruption of pre-

frontal areas and frontal-subcortical circuits. 

4.10 Summary 

From the studies reviewed in this chapter, it can be concluded that different elements of 

lexical processing (e.g., lexical retrieval, sentence processing, metaphor processing) are 

affected in PD, and these language disorders are often associated with other non-

linguistic cognitive deficits such as executive dysfunctions. Considering the research 

evidence mentioned earlier in this chapter it can be concluded that PD is characterized 

by language disorders as part of its complex symptomatology. 
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Several clinical studies have suggested that language skills are preserved in the early 

stages of PD. It should be noted that most of these studies aimed to explore the 

neuropsychological profile of PD participants and therefore a limited number of the 

linguistic tasks were administered. It is important to mention that the studies that 

produced this body of evidence have come to this conclusion because they assessed the 

language skills via common visual confrontation naming tests (e.g., Boston Naming 

Test) that predominantly include nouns as stimuli. However, other studies have 

produced opposing evidence supporting that the language skills are deficient in the early 

stages. The most prominent reason is that these studies utilized more demanding 

linguistic tasks such as action-verb naming. It is now accepted that action words are 

sensitive markers of linguistic deficits in PD and are frequently affected even in the 

earliest stages of the disease.   

A matter of debate in the language study literature on PD is whether the language 

disorders are exclusively attributed to damage to the language faculty or access to the 

linguistic system or a byproduct of the cognitive impairment. However, a clear-cut 

answer on this matter is yet available.  

In conclusion, the current clinical findings suggest that PD is characterized by impaired 

verb and noun retrieval, sentence processing deficits, and metaphor and idiom 

processing skills.  
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Chapter 5: Research aims  

The previous chapters presented the clinical characteristics of cognitive and linguistic 

deficits in PD. This chapter aims to present the grammatical features of Greek language 

as well as the research questions.   

5.1 Studies in Greek Language  

A very limited number of studies have investigated the cognitive and linguistic abilities 

of Greek-speaking individuals with PD. Natsopoulos et al. (1993, 1991) explored the 

processing ability of syntactically complex sentences (relative clauses, multi-clausal 

sentences) of Greek-speaking individuals with PD. The results indicated that PD 

participants had difficulty processing such complex sentences. The authors interpreted 

this difficulty to be attributed to impaired ability to utilize the required mental strategies 

and syntactical operations to process the sentences.  

Terzi et al. (2005) explored the processing skills of passive sentences in a group of non-

demented individuals with PD.  The results revealed that PD participants had difficulty 

producing the passive form of verbs.  Interestingly enough, the authors suggested that 

the language impairment is not purely linguistic in nature, but it is due to reduced 

computational demands, however this was not directly tested. 

The literature so far, brings to light a limited number of studies that have explored 

language disorders in Greek speaking individuals with PD. Furthermore, these studies 

have investigated language processing abilities only at the sentence level with a focus 

on complex syntactic operations. No studies, so far, have explored single word 

processing skills (e.g., confrontation naming of verbs and nouns) or complex language 

processing (e.g., metaphor or idiomatic language processing) in Greek for patients with 

PD. 

5.2 Grammatical features of Greek Language  

Since this research project involves Greek-speaking participants, it is important to 

present a mini overview of the linguistic features of Standard Modern Greek (SMG).  

SMG belongs to the family of Indo-European languages and is a highly inflected stem-

based language with rich morphology (Holton, Mackridge & Philippaki-Warburton, 

1997). The main difference between nouns and verbs are that nouns are marked for 

gender, number, and case, whereas verbs are marked for person, number, tense, aspect, 
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and voice.  Both verbs and nouns are considered to have similar morphological, 

inflectional complexity. Another important feature of MG is that is a pro-drop language 

with a free word order. 

Regarding the morphological structure, both nouns and verbs consist of a stem that does 

not represent a real word.   For example, the noun "σκουπα" (the Greek word for 

‗broom‘) consists of the stem "ζθνππ" and the attached suffix -α.The suffix -a conveys 

several grammatical features of (i) gender, it is feminine ;(ii) number, it is a singular 

and (iii) case,it is nominative (see figure 5.1). 

On the other hand, the verb "πινω" (the Greek word for I drink)consists of the stemπηλ-

and suffix -o and represents the grammatical features of verbs of number, it is first 

person, singular verb. The suffix in Greek conveys the grammatical and semantic 

information of the word (see figure 5.2).  

The Greek stem "pin" of the verb "pino" (translation:I drink) conveyssome semantic 

information but no meaning, since the stem is not inflected.  The inflection adds 

meaning to the word stem of Greek verbs and nouns by creating a real word.  

During noun and verb confrontation naming tasks, both grammatical and lexical 

properties of the word must be retrieved. 

 The fact that SMG is a highly inflected language may influence noun and verb retrieval 

abilities in Greek-speaking individuals potentially in two ways. 

Firstly, both verbs and nouns are considered morphologically complex and therefore 

they demand more computational resources compared to other languages. This might 

have an impact on the profiling of single word retrieval deficits of different clinical 

conditions in Greek-speaking populations with respect to severity of the naming 

disorders (Kambanaros & Grohmann, 2015).   

Secondly, both nouns and verbs are characterized by the same degree of inflection that 

would suggest that both grammatical word classes are characterized by the same level 

of retrieval difficulty. 
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Figure 5.1: Grammatical features of the Noun lemma 

(from Kambanaros, 2008, with permission from the author) 

 

Figure 5.2:  Grammatical features of Verb lemma 

(from Kambanaros,2008, with permission from the author) 

 

  5.3 Research Questions 

Σhe present study aims to  explore the linguistic deficits in PD in non-demented Greek-

speaking individuals with PD. 

Rationale  

Aims 

The present research was conducted in order to expand our understanding of the 

language processing abilities of Greek speaking individuals with PD. 
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Σhe main objectives was to explore the linguistic and cognitive profile of non-demented 

individuals with PD. The language areas that were explored included low level and 

high-level language tasks as follows: 

(1) Confrontational naming of nouns and verbs   

(2) Sentence repetition 

(3) Metaphor and idiomatic processing 

The cognitive functions that were assessed included: 

(1) Verbal working memory   

(2) Executive functions 

The specific aims of this study were:   

(1) To compare the cognitive abilities between a group of individuals with PD and 

healthy controls.  It is expected that the two groups will be different in tasks of 

executive functions.  It is proposed that executive dysfunction is a common cognitive 

deficit in non-demented participants with PD. 

(2)  To investigate whether individuals with PD show verb–noun dissociations on 

naming tasks. Based on findings of the previous studies the prediction was that 

individuals with PD will perform worse on naming of both nouns and verbs compared 

to healthy participants and that the individuals with PD will have greater difficulty in 

naming nouns and verbs than healthy controls. 

(3) To explore whether there is a difference on naming accuracy between the 

semantically heavier (instrumental) verbs and the semantically lighter (non-

instrumental) verbs for patients with PD. Based on results of previous studies the 

prediction would be that the semantically complex verbs would be more difficult 

compared to non-instrumental verbs. 

(4) To explore whether naming performance for verbs and nouns of the PD group is 

influenced by any of the psycholinguistic variables of the target stimuli (e.g., word 

frequency, age of acquisition, imageability, and picture complexity). 

(5) To explore whether naming performance for verbs and nouns in the PD group would 

be influenced by i) characteristics of the disease (i.e., duration, severity of motor 



 

54 

 

symptoms), and ii) by performance on cognitive abilities (e.g., attention, memory, 

executive functions). 

(6) To explore whether the participants with PD would have difficulty processing 

different types of sentence constructions (syntactically simple sentences, syntactically 

complex sentences) on a sentence repetition task with targeted structures. The 

hypothesis is that the PD group would not have any difficulty repeating sentences. 

(7) To evaluate the ability of the participants with PD to process metaphors. The current 

body of the research reveals that individuals with PD have difficulty processing 

metaphoric expressions. The hypothesis is that the PD participants will have difficulty 

processing metaphors because of the cognitive demands of this task. 

(8) To investigate whether the cognitive deficits associated with PD predict the 

linguistic deficits in the PD group.  The prediction is that the cognitive impairment in 

specific non-linguistic cognitive domains such as executive functions will predict the 

abilities with linguistic skills.  
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Chapter 6: Methodology 

A cross-sectional research design was chosen to best serve the aims of this study. Wang 

& Cheng (2020) defined the cross-sectional design "as a type of observational study 

design that involves looking at data from a population at one specific point in time. In a 

cross-sectional study, investigators measure outcomes and exposures of the study 

subjects at the same time" (p.S56).  

This study was conducted in two stages.  The first stage included the recruitment of 

participants as well as their neurological examination. The participants that met the 

inclusion criteria, were administered a battery of neurocognitive measures to assess 

cognitive abilities. In the second stage the participants were administered all the 

linguistic measures.  

6.1 Participants 

The study consisted of two participants groups, twenty-four individuals with idiopathic 

PD and fifteen healthy controls (HCs).  The two groups were matched for age, years of 

education (See Table 6.1 for means and statistical significance).  All the individuals 

with PD were outpatients of the Neurology Clinic of the General University Hospital of 

Ioannina, Greece. Parkinson Disease was diagnosed according to United Kingdom 

Parkinson's Disease Society Brain Bank diagnostic criteria (Hughes et al., 1992). A 

neurologist with expertise in motor disorders made the medical diagnosis of PD for all 

individuals and acquired case history information about the clinical characteristics such 

as duration of the disease. He also administered the clinical scales of the Unified 

Parkinson Disease Rating Scale and the Hoehn& Yahr  to assess the severity of PD 

motor symptoms (Table 6.2). In the first session, all information on disease history and 

clinical data were acquired. All PD participants were taking anti-parkinsonian 

medication and were in the "on" state during the clinical examination. In the second 

session, the participants were administered all the linguistic tasks. All participants were 

monolingual native Greek speakers. The neurocognitive tasks followed in a third 

session. The administration of all the neurocognitive and language tasks was undertaken 

in a quiet room. 

The participants with PD to be included in this study had to meet the following 

inclusion criteria: 



 

56 

 

(a) Educational level of at least 6 years (primary school graduates in Greece).  

(b) Greek as native language. 

(c) Performance on the Greek adapted version of the Mini –Mental State Examination 

score (MMSE) ≥ 26. 

(d)  Provision of written informed consent to take part in the study. 

Exclusion Criteria 

Exclusion criteria were as follows: 

(a) Presence of major psychiatric disorders (e.g., psychotic symptoms or disorders, 

illegal drugs, or alcohol abuse). 

(b) Presence of another neurological disorder (e.g., dementia, stroke, epilepsy, traumatic 

brain injury). 

Exclusion criteria for the healthy participants were:   

(a) History of psychiatric, neurological, or cardiovascular disorders or of substance 

abuse or dependence (including alcohol and benzodiazepine abuse). 

(b) Any other medical condition (including hearing impairment) that might affect test 

performance.  

(c) Non-native speakers of the Greek language. 

(d) Performance of less than 27 on the Greek validated version of the Mini-Mental State 

Examination. 

 

Table 6.1: Demographic data for participants by group. 

 PD (n=24) HCs (n=15) Sign. 

Age (years) 65,83 (8,14) 63,53 (6,14) U=205.50, p=.469 

Education (years) 10,21 (3,65) 11,73 (3,49) U=138.000, p=.215 

MMSE(/30) 28,42 (1,18) 28,87 (0,64) U=144.500, p=.282 

BDI 2.54(1.14) 2.46(0,74) U=178.500,  p=.963 

All variables are reported as means (standard deviation); PD: Parkinson Disease Patients; HC: healthy 

controls; MMSE: Mini Mental State Examination; BDI: Beck Depression Index 
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Depressive symptoms were also assessed with the Beck Depression Index (Giannakou, 

Kosmides, Kiosseoglou, & Garyfallos, 2013). Both groups had scores below 17 

indicating depression. 

 

Table 6.2: Disease Characteristics of individuals with Parkinson‘s disease 

PD only variables M (SD) Range (min-max) 

ΗΤS ( /5) 2,06(0,57) (1-3) 

UPDRS-III ( /72) 26,95(5,93) (18-38) 

Duration of PD symptoms (years) 4,04(3,01) (1-11) 

Keys: HYS= Hoehn &Yahr Staging; UPDRS: Unified Parkinson Disease Rating Scale 

 

Ethical Considerations  

The study was approved by the Medical Ethics Committee of the General Hospital of 

the University of Ioannina. All participants signed a written informed consent before the 

study. 

6.2 Materials 

6.2.1 Neuropsychological tasks 

To assess the cognitive skills of both groups, four neuropsychological tests were 

administered. 

6.2.1.1 The Greek version of the Mini Mental State Examination 

The Greek version of the Mini Mental State Examination (MMSE; Fountoulakis, 

Tsolaki, Chantzi, & Kazis, 2000) was administered to assess global cognitive 

functioning. The MMSE is a brief screening measure for global cognitive ability, and it 

was administered to rule out severe cognitive deficits and dementia. The test consists of 

30 items and assesses orientation, memory, concentration, auditory comprehension, and 

naming and repetition ability to follow verbal and written instructions as well as 

assessment of spontaneous sentence writing and copying a complex figure of two 

pentagons. In Greek MMSE a performance lower than 24 is indicative of severe 

cognitive impairment or dementia. 
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6.2.1.2 Digit Span Test 

Digit Span Test (DST;Wechsler,1987) evaluates the short-term verbal memory through 

measures of attention span via digit span forward (DSF) and working memory via digit 

span backward (DSB) (Richardson, 2007). In both measures the participant is required 

to repeat digit sequences in forward and backward order. Digit sequences begin with a 

length of three digits and increases up to eight digits. Two trials are presented at each 

increasing list length. Testing ceases when the subject fails to accurately repeat either 

trial at one sequence length or when the maximal list length is reached (9 digits forward, 

8 backward). 

6.2.1.3 The Greek version of Trail Making Test 

The Greek version of Trail Making Test (TMT; Zalonis et al., 2007) was administered 

to measure executive functions. It consists of two parts, TMT-A and TMT-B.  

Regarding the specific cognitive abilities that each part assesses the TMT-A measures 

attention, visual scanning, speed of eye-hand coordination as well as information 

processing.  TMTB is a measure of the individual‘s ability to alternate between two 

cognitive sets of stimuli set switching ability.  

Both parts are composed of 25 circles distributed over a sheet of paper. In TMT-A, the 

circles are numbered from 1 to 25. The patient is required to connect the numbers by 

drawing a line, in ascending order. 

In TMTB, the circles include both numbers (from 1 to 13) and letters (from A to M), 

and the patient must draw lines to connect the circles in an ascending order alternating 

between numbers and letters (i.e., 1–A–2–B–3–Γ, etc.).     

The participant is instructed to connect the circles as quickly as possible, without lifting 

the pen or pencil from the paper. The score represents the number of seconds required 

for the task completion.   
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6.2.1.4 Verbal Fluency Task 

The Verbal Fluency Task (VFT;  Kosmidis, Vlahou, Panagiotaki, & Kiosseoglou, 2004) 

has a semantic (SF) and a phonemic component (PF). The verbal fluency test was 

administered according to the instructions described in Kosmidis et al., (2004).     

 On the semantic test, the participant is required to recall as many different words as 

possible that belong to a specific semantic category. The three semantic categories are: 

animals, fruits, and objects.  

On the phonemic test, the participant is required to recall as many different words as 

possible beginning with a specific letter. The three Greek letters that are used in this 

task are X (Chi), S (Sigma), and A (Alpha).  

Tests of verbal fluency (VF) require time-restricted generation of multiple response 

alternatives under constrained search conditions. VF also involves associative 

exploration and retrieval of words based on phonemic or semantic criteria (phonemic or 

letter fluency, and semantic or category fluency, respectively). Both measures require 

efficient organization of verbal retrieval and recall, as well as self-monitoring aspects of 

cognition (the participant must keep track of responses already given), effortful self-

initiation, and inhibition of responses where appropriate (Henry & Crawford, 2004). 

The semantic test (animals first, fruit second, and objects third) was administered prior 

to the phonemic test, in the same order for all participants. 

6.2.2 Language Tasks 

To assess the language skills of both groups three language tests were administered.  

6.2.2.1 The Greek Object and Action Test 

The Greek Object and Action Test(GOAT) (Kambanaros, 2003) is a picture based task 

developed in order to assess the noun and verb naming abilities of Greek speaking 

patients with different pathologies.  It has been administered in a number of clinical 

studies (Kambanaros et al., 2010;Kambanaros et al., 2016;Kambanaros, 2008) to 

explore the single word processing skills in different populations with potential 

linguistic deficits (e.g., Multiple Sclerosis, Schizophrania, Stroke induced aphasia, 

Specific Language Impairment).  
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Test description 

Single words 

All verbs and nouns that were used for the single word processing subtests of the GOAT 

were professionally photographed in a studio. One male and female actor were used for 

all action pictures. Actions were equally divided into actions performed by a male and 

actions performed by a female. There are 84 photographs in total (42 objects; 42 

actions). Each photograph is in colour, measuring 10cms x 14 cms in size. 

Comprehension test 

Verb comprehension was evaluated with a spoken-word-to-picture matching task 

consisting of forty-two words divided into twelve non-instrumental verbs and thirty-five 

instrumental verbs: fourteen without a name relation to the related instrumental noun 

and sixteen with a name relation. The distractors were semantically related verbs. Both 

the target and the distractor verbs were matched with the target verbs for frequency, 

instrumentality, and name relation. Whenever the target was for example, an 

instrumental verb the distractors were also instrumental verbs. Two distractor verbs 

were matched with the target verb. For example, the verbs ‗sawing‘ (name related) and 

‗painting‘ (instrumental) were the distractor verbs for the target verb ‗hammering‘. 

Noun comprehension was evaluated with a spoken-word-to-picture matching task 

consisting of forty-two items divided into twenty non-instrumental nouns and thirty-five 

instrumental nouns: twenty without a name relation to the related instrumental verb and 

fifteen with a name relation. Two distractor nouns were matched with the target noun. 

The distractors were semantically related nouns. Both the target and the two distractor 

nouns were matched for frequency and instrumentality. Whenever the target was an 

instrumental noun, the distractors were also instrumental nouns. For example, the nouns 

‗saw‘ (name related) and ‗paint brush‘(instrumental) were the distractor nouns for the 

target noun ‗hammer‘. 

Production tests 

Action naming was a naming task comprising forty-two words divided into twelve non-

instrumental verbs and thirty instrumental verbs. The instrumental verbs were further 

divided into two groups.  One group comprising fourteen verbs without a name relation 

to the related instrumental noun and the other group comprising  sixteen verbs with a 
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name relation. The pictures were designed to elicit a single action verb. All target verbs 

in action naming were also targets in verb comprehension. 

Procedure 

Pictures were presented to each participant individually. The ordering of the items in 

each test was random.  All participants were tested individually in a quiet room of their 

choice. All participants were given two examples in each subtest prior to testing. After 

the examples no additional feedback was given. No time restrictions were placed.  

Comprehension 

For object and verb comprehension the same procedure was followed. Each participant 

was shown four photographs (placed horizontally on the table). He/she was asked to 

point to the picture of the object matching the word he had just heard. Each triad of 

photographs was presented randomly in each subtest. If the subject failed to point to the 

correct picture they were corrected. For participants who pointed to more than one 

photograph they were told only one picture was correct. The instructions were repeated 

for subjects who did not point to any pictures. No time limits were placed, and self-

correction was allowed. Only once was the target word repeated upon participant 

request. If further repetitions of the same word were required, the answer was scored as 

incorrect. 

Production 

For object/noun naming each participant were shown single photographs in random 

order and asked to name the object in the photograph. For action naming the 

participants were instructed to describe in one word what the person in the photograph 

was doing (now).The stimulus photographs were presented in random order. The 

stimulus question(s) was repeated once for subjects who did not respond. If no response 

was given, the item was scored as incorrect. No time limits were placed, and self-

correction was allowed 

Tested variables 

Several psycholinguistic variables have been shown to influence verb/noun retrieval in 

neurotypical and neuropathological populations. These include imageability, familiarity, 

frequency, transitivity, instrumentality, and name relation. Each of these variables were 

controlled for in the GOAT as follows: 
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Transitivity 

All verbs included in the GOAT were non-relational and active. They took a single 

argument i.e., were mono-transitive and denoted a simple physical action. The 

instrumental verbs were specifically controlled for the thematic structure of the verb as 

Verb + theme, the theme representing the instrument. Non-instrumental verbs had the 

thematic structures Verb + agent/patient. 

Instrumental verbs and name relation with a noun 

Instrumental verbs represent actions that require an instrument (not a body part) to be 

carried out. The verbs ‗to cut‘ (θόβσ), ‗to brush‘ (βνπξηζίδσ) and ‗to hammer‘ 

(θαξθώλσ) belong to category of instrumental verbs, whereas the verbs ‗to sleep‘ 

(θνηκάκαη), ‗to climb‘ (ζθαξθαιώλσ) and ‗to fold‘ (δηπιώλσ) are regarded  non-

instrumental verbs. In addition, the category of instrumental verbs can further be 

divided into verbs that are related in name with a noun/instrument/ ‗(hammer (ζθπξί) - 

to hammer (θαξθώλσ) , brush (βνύηζα) - to brush (βνπξηζίδσ) and those that are not 

broom (ζθνύπα) - to sweep (ζθνππίδσ), scissors ςαιίδη- to cutθόβσ)‘. 

Instrumental nouns 

Forty-two nouns were used for object naming were the instruments/manipulated objects 

that belonged to the instrumental verbs. Sixteen of these had a name relation with the 

verb and the other fourteen were without a name relation. All manipulated nouns 

included items from the semantic category of tools/manipulated implements.  Items 

from other semantic categories such as clothing that can be manipulated e.g. ―tie‖-

―tying‖ were excluded because they are not considered to be true instruments. All other 

nouns representing common objects were from several semantic categories such as 

furniture, household items, clothing, vehicles, etc. Furthermore, all nouns included in 

the GOAT were inanimate nouns. The GOAT stimuli are presented in Appendix A and 

D. 

6.2.2.2  The Greek Sentence Repetition Test (GrSRepT) 

The Greek Sentence Repetition Test (GrSRepT) (Chondrogianni, Andreou , Nerantzini, 

et al., 2013) was administered in order to assess the morphosyntactic abilities in 
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individuals with PD.  The GrSRepT includes 32 sentences with complex syntactic 

structures.  Specifically, the sentences encompass operationsfrom8 different syntactic 

structures: subject-verb-object, negation, wh-questions, coordination, adverbials, clitic 

doubling/left dislocation, relative and complement clauses.   Each syntactic structure 

has 4 sentences.  The task items comprised of sentences with length that varies from 9 

to 12 words and from 17 to 23 syllables. The evaluation of the performance of repetition 

ability included quantitative and qualitative error analysis.  The performance of each 

participant was evaluated at both sentence and word level.  In particular, at the sentence 

level each item was scored on overall correctness.  At the word level each repetition 

was evaluated on word omissions, substitutions, additions and word order errors for 

both content and function words. The examiner presented each sentence with natural 

pronunciation and intonation. The participant was instructed to repeat the sentence 

verbatim.  Each sentence was presented once. The stimuli sentences are presented in 

Appendix B. 

 

6.2.2.3  Test of Idioms and Metaphors (TIM) 

Σhe TIM (Kambanaros, 2015)  includes two subtests, a comprehension and production 

subtest with 30 stimuli sentences in each. For the comprehension subtest that includes 

metaphoric and idiomatic sentences the participants had to read the sentence and choose 

the one that matched the target sentence in meaning with from three other sentences. 

For production, the shortened version of the production subtest was used, that has 15 

items. The participants were required to provide the meaning of the target sentence in 

their own words. The TIM stimuli are reported in Appendix C 

Table 6.3: Neurocognitive and Linguistic Measures 

Domain 

 

Measures 

General Cognitive Functioning 

 

Mini Mental State Examination  (Fountoulakis et 

al., 2000) 

Executive Functions 

 

 Trail Making Test: Part-A, Part-B  

(Zalonis et al., 2007))  

 Digit Test Span:  Digit Forward Span: 

attention span, Digit Backward Span: 

verbal working memory) 

 Verbal fluency Test (semantic and 

phonemic) (Kosmidis et al., 2004) 
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Language Functions   

Naming  The Greek Object &Action Test (GOAT: 

Kambanaros, 2003)  

Morphosyntax The LITMUS Sentence RepetitionTest  

(Chondrogianni et al, 2013) 

Pragmatic language  The TIM (Kambanaros, 2015) 

 

6.3 Procedures 

Each participant was tested individually in a quiet room. A battery of neurocognitive 

tests was administered to assess cognitive functions. Measures that evaluated global 

cognitive functioning, attention span, verbal working memory, visual 

scanning/psychomotor speed, and executive functions. All measures have been adapted 

and standardized for the Greek population and were executed according to the 

instruction manuals or the published normative studies (see reference section). 
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Chapter 7: Results 

This chapter is devoted to the statistical analysis incorporating the results from the 

research measures.  The results are presented according to group performance on 

neuropsychological as well as on linguistic tasks.  

All statistical analyses were performed using SPSS version 26. The normality 

assumption of the data was initially investigated using the Shapiro-Wilk test. The 

Bartlett test was used for exploring the equality of variances. To investigate the equality 

of means of the two groups two samples t-tests were used for normally distributed 

variables, and the Mann-Whitney U test for variables not normally distributed.  To 

explore the correlation of different variables Spearman‘s test correlation was used.  An 

alpha level ≤ 0.05 for statistical significance was set in all analyses.  

7.1 Demographic variables 

The analyses of demographic confounding variables did not reveal significant 

differences between the two groups regarding age (U=205.50, p=.469), years of 

education (U=138.000, p=.215) and gender (x
2
= .508). Moreover, no significant 

difference was observed between the two groups on the MMSE score (U=144.500, 

p=.282). Group differences regarding gender were examined using χ
2 

analysis. No 

significant difference was noted. 

7.2 Performance on neurocognitive tasks 

Analyses of the neurocognitive test data revealed statistically significant differences 

between the two groups on the TMT-A (U=299.500, p= .001), TMT-B (U=276.000, p= 

.006) and phonemic fluency (t= -2.261, p=.03). No significant differences between 

groups were found on the DSF, DSB and semantic fluency (see Table 7.1). The overall 

results across neurocognitive measures between the two groups are graphically depicted 

in a bar graph below (see graph 7.1). 
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Table 7.1: Performance on neurocognitive measures for PD and healthy control groups 

 PD(n=24) HCs(n=15) Statistical significance 

DSF 6,67 (1,61) 7,13 (1,81) p=.406 

DSB 5,71 (1,52) 6,07 (1,1) p=.433 

TMT-A
a
 66,88 (32,25) 39,53 (8,31) U=299.500,p=.001 

TMT-B
a
 159,42 (94,67) 87,13 (42,02) U=276.000,p=.006 

Semantic Fluency 49,83 (14,19) 54,87 (4,55) p=.118 

Phonemic Fluency 26,62 (10,68) 34,73 (11,24) t= -2.261,p=.03 

All variables are reported as means (standard deviation). PD: Parkinson Disease patients, HC: healthy 

controls, DSF: Digit Span Forwards, DSB: Digit Span Backwards, TMT-A:Trail Making Test -A,TMT-

B:Trail Making Test-B, n.s: non-significant, 
a
higher scores indicate worse performance. 

 

 

 

Figure 7.1: Overall performance on neurocognitive measures between the PD group and the HC 

group. 

7.3 Performance on the GOAT (noun-verb naming) 

Analyses of performance on the GOAT showed statistically significant differences 

between the two groups for noun retrieval (t= -2.138, p=.039) and verb retrieval (t=-

3.064, p=.004).  Statistically significant differences were noted between the two groups 

on naming of non-name related instrumental nouns (U=95.000, p=0.010), non-

instrumental nouns (U=111.000, p=0.037) and on name-related instrumental verbs 
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(U=83.000, p=0.005). The total verb production was significantly worse than total noun 

production (t=.223, p=.000) in individuals with PD. No statistically significant 

differences were observed between the two groups on noun and verb comprehension 

(see Table 7.2).Also, effect sizes (Hedge's g) were estimated for noun and verb naming 

performance. A medium effect size was found for difference in noun naming (g=-0.68) 

and a large effect size (g=-0.98) for the difference in verb naming. The overall results 

on the GOAT between the two groups are graphically depicted in a line graph below 

(see figure 7.2). 

Table 7.2:  Mean percentage correct on noun and verb naming and comprehension for the PD and healthy control 

groups across subtests of the GOAT. 

Variable name PD(n=24) HC(n=15) Sign 

Instrumental nouns+ name relation  78% (0,08) 80% (0,12) 0,539 

Instrumental nouns - name relation 82% (0,09) 90% (0,05) 0,01 

No instrumental nouns  89% (0,11) 96% (0,05) 0,037 

Instrumental verbs-name relation 79% (0,12) 86% (0,12) 0,086 

Instrumental verbs+ name relation 74% (0,16) 88% (0,09) 0,005 

Non-instrumental verbs 67% (0,14) 75% (0,11) 0,076 

Total noun production 83% (0,08) 88% (0,07) 0,039* 

Total verb production 74% (0,11) 83% (0,07) 0,004* 

Total noun comprehension 100% 100%  

Total verb comprehension 99% (0,03) 100% (0,01) 0,068 

 

 

Figure 7.2: Overall performance on the GOAT between the PD group and HCs for single word 

noun and verb production. 
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Repeated measures ANOVA was performed to determine whether there is a significant 

difference between the three different types of verbs: (1) instrumental verbs without a 

name relation (IV-NR) vs. (2) instrumental verbs with a name relation (IV+NR) vs.(3) 

non-instrumental verbs (NIV) (see table 7.3). The ANOVA test revealed that there are 

statistically significant differences between the three groups (F=7.312, p-value=0.004).  

 

Table 7.3: Pairwise Comparisons between the three types of verbs  

 

  Mean Difference  Std. Error Sig.c 

95% Confidence Interval for 

Differencec 

Lower Bound Upper Bound 

IV-NR V+NR .049 .033 .440 -.035 .134 

NIV .115* .021 .000 .061 .169 

IV+NR IV-NR -.049 .033 .440 -.134 .035 

NIV .066 .035 .218 -.025 .156 

NIV IV-NR -.115* .021 .000 -.169 -.061 

IV+NR -.066 .035 .218 -.156 .025 

Key: IV-NR= non-name related instrumental verb; IV+NR= name-related instrumental verbs; NIV= 

non-instrumental verbs; significantly different = p. ≤ 05. 

 

From the pairwise comparisons, the difference between the non-name related 

instrumental verbs vs.name-related instrumental verbs and name-related instrumental 

verbs vs. non-instrumental verbs does not differ, while a significant difference between 

the non-name related instrumental verbs and non-instrumental verbs revealed a 

statistically significant difference. 

 

 

7.4 Quantitative and qualitative analysis of naming error types 

An additional quantitative and qualitative analysis of error types was conducted.  The 

coding system that was utilized was based on that proposed by  Mitchum, Ritgert, 

Sandson, & Berndt (1990) (see Table 7.3). 
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Table 7.4:  Error type definitions 

Error  Definition /example  

Correct a) target e.g., "bicycle"(response) 

b) acceptable synonym e.g., "bicycle" (target) → "bike" (response) 

c) self-corrected response e.g., "bicycle" (target) → "a motorcycle, I mean bicycle" 

(response) 

Semantic  

 

 

a) coordinate or associate errors, e.g., "strawberry" (target)→ "banana" (response); 

"cheese" (target)→ "mouse" (response) 

b) super or subordinate, errors e.g. ,"elephant" (target)→ "animal" (response) 

c) semantic description/circumlocution, e.g., "ball" (target)→ "kids play with it" 

(response) 

Visual  

 

 a) misperception of the target word, e.g., "drum" (target) →"can" (response) 

b) apparent lack of recognition of the stimulus despite evidence that the item is familiar 

Phonological  Errors that have at least 50% of the phonemes in common with the target word  

 

The qualitative analysis revealed that semantic errors were the most frequent error type 

for the PD group for both grammatical categories and the second most frequent error 

was semantic descriptions/circumlocutions (see Table7.4). 

Table 7.5: Error analysis for verb and noun naming for the PD group 

Error types Verb naming (%) Noun naming (%) 

   

Semantic errors 75% 65% 

Semantic 

Circumlocution 

16% 15% 

Visual errors 3% 14% 

No response 6% 6% 
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7.5 Performance on the repetition test and the idiom-metaphor processing task 

A significant difference between the PD group and HCs was observed on the TIM i.e., 

metaphor/idiom production (t=-2.451, p=0.019) and on metaphor/idiom comprehension 

(U=81.000, p=0.004) (see table 7.5).  No significant difference between the PD group 

and HCs was observed on sentence repetition test (see table 7.6). 

Table 7.5: Mean percentage correct for group performance on the TIM 

Variable PD HCs Sig. 

TIM Production 75 % 87 % p=.019 

TIM Comprehension 85% 92 % p=.004 

Key: TIM: test of idioms and metaphors; all variables are reported as mean percentage.  

Table 7.6: Mean percentage correct group performance on the Sentence Repetition Test 

Sentence Type  PD HC Sig. 

SVO 83% (0,23) 90% (0,16) 0,41  

Negation 89% (0,15) 93% (0,15) 0,221  

CLLD 79% (0,24) 80% (0,3) 0,672  

Coordination 97% (0,11) 93%(0,15) 0,32  

Complement clauses 95 % (0,13) 87%(0,21) 0,196  

Adverbials 93 % (0,14) 93% (0,2) 0,46  

Wh-question 92 % (0,19) 97%(0,13) 0,27   

Relative clauses 95 %(0,13) 98%(0,06) 0,37   

Total Sentence Repetition Test 90%(0,1) 91%(0,13) 0,288 n.s 

Key: SVO=subject-verb-object; CLLD: clitic left dislocation; all variables are reported as mean 

percentage. 

Qualitative analysis of error types on the SRT 

A qualitative analysis of error response patterns was performed for the PD and HC 

groups.  PD group made more errors than HC group (see figure 7.3 and figure 7.4). 

Overall, the number of errors on content words was greater than function words.     
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Figure 7.3:  Types of errors produced for content and function words for both groups. 

 

Figure 7.4:  Types of errors produced for content and function words for every type of 

sentence. 

 

7.6 Correlation and regression analyses 

Correlation and regression analyses were performed to determine any associations 

between the linguistic abilities (naming, sentence repetition, idiomatic and metaphor 

processing) and the demographic characteristics, disease characteristics and non-

linguistic cognitive abilities (attention span, working, semantic memory, executive 

functions, set switching). In addition to the above analyses, additional regression 
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analyses were performed to determine whether any of the psycholinguistic variables 

(i.e., word frequency, age of acquisition, imageability, picture complexity, number of 

phonemes) contributed to the naming accuracy. 

7.6.1 Correlation analyses 

Correlation analyses were calculated between the linguistic and the non-linguistic 

cognitive abilities (see table 7.7). Noun production was positively correlated with 

general cognitive functioning (MMSE) (r=.460, p=.024) and negatively correlated with 

age (r=-.592,p=.001) and with motor disability as measured by the UPDRS scale (r= -

.492, p=. 015). On the other hand, verb production was negatively correlated with age 

(r=-.474, p=.19) and positively correlated with the MMSE (r=.486, p=.016). Both noun 

(r=.460, p=.024 and verb (r=.486, p=.016) production were positively correlated with 

general cognitive functioning as measured by the MMSE. 

Regarding the correlations between noun and verb naming and non-linguistic cognitive 

functions the results were as follows: noun production was negatively correlated with 

both TMT-A (r=-.664, p=.000) and TMT-B (r= -.681, p=.000) and positively correlated 

with semantic fluency (r=.696,p=.000) and phonemic fluency (r=.483,p=.017). 

Similarly, verb production was negatively correlated with both TMT-A (r= -.564, 

p=.004) and TMT-B (r=-.568,p=.004)and positively correlated with semantic fluency 

(r=.474,p=.019). 

Regarding the idiomatic and metaphor processing ability, production was positively 

correlated with DSB (r=.536, p=.007) and negatively correlated with TMT-B (r=-.504, 

p=.012). Comprehension was positively correlated with DSB (r=.463* p= .023) and 

negatively correlated with TMT-B (r=-.468*, p=.021) for the PD group. 
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Table 7.7: Correlation analyses between the linguistic and non-linguistic cognitive abilities  

 Noun Production Verb Production Metaphor 

Comprehension 

Metaphor 

Production  

Sentence 

Repetition Test 

DSF r=.089,p=.679 r=.100,p=.642 r=-.130, p=.545 r=.075,p=728 r=.411, 

p=.046** 

DSB r=.120,p=.578 r=-.221, p=.300 r=463,p=.023* r=.536, p=.007** r=.462, 

p=.023** 

TMT-A r=-.664, p=.000** r=-.564, p=.004** r=-.355,p=.089 r=-.204, p=.338 r=-.228, p=.284 

TMT-B r=-.681, p=.000**  r=-.568, p=.004** r=-.468, p=.021* r=-.504, p=.012* r=.670,p=.000** 

SF r=.696, p=.000** r=.474, p=.019** r=.353,p=.091 r=.388,p=.061 r=.312,p=.138 

PS r=.483, p=.017** r=.195, p=.362 r=.366, p=.079 r=.389,p=060 r=.268,p=.205 

Key: DSF: Digit Span Forward, DSB: Digit Span Backward, TMT-A: Trail Making Test -A, TMT-

B:Trail Making Test-B, SF: semantic fluency, PS: phonemic fluency * Correlation is significant at the 

0.05 level, **Correlation is significantly different  at the 0.01 level 

 

7.6.2 Regression Analysis 

In addition to the correlation analyses, stepwise regression analyses were performed to 

determine which of the demographic, clinical, neuropsychological variables predicted 

performance on the noun and verb naming task (GOAT).  Specifically, the covariates 

entered for each dependent variable were the UPDRS score, the H&Y score, disease 

duration DSF, DSB value, TMT score and verbal fluency results. The variables that 

were finally selected for the stepwise regression analysis for noun naming were the 

semantic fluency scores, TMT-A scores, and chronological age. The percentage of 

variation (adjusted R square) of noun production performance that is explained by the 

regressors of the final model is 69.7 %. The final model of the stepwise analysis was 

statistically significant (F=18.649,df1=3,df2=20,p-value <0.001). Overall, semantic 

fluency has a positive effect on noun production while TMT-A has a negative effect on 

noun naming performance. 

The variables that were finally selected for the stepwise regression analysis for verb 

naming were the DBS and the TMT-B score. The percentage of variation (adjusted R 

square) of the verb production that is explained by the regressors of the final model is 

52.2 %. The final model of the stepwise analysis was statistically significant 
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(F=13.583,df1=2,df2=21,p-value =0.00). Both the TMT-B and the DBS have negative 

effect on verb naming accuracy 

 

TABLE 7.8: Contribution of demographic, clinical and neuropsychological variables on naming 

performance in PD group 

Word type Beta t Sig 

 R
2
=.564, Adj.R

2
 =.522 p=.000 

Verb     

TMT-B -804 -5.158 .000 

DSB -3 -2.659 .015 

    

 R
2
=.737 Adj.R

2
=.697 p= .000 

Noun     

SF .420 3.225 .004 

TMT-A -389 -2.937 .008 

Key: TMT-B: trail making test part B; DSB: digit span backwards; SF: semantic fluency; significance 

level at 0.05.  

7.8 Contribution of psycholinguistic variables on naming performance 

Additional multiple regression analyses were performed to determine whether the 

psycholinguistic variables that influence picture naming accuracy contributed to action 

and object naming performance for the PD group. 

The psycholinguistic variables that were included as covariates were lemma frequency, 

syllable length, age of acquisition, imageability and picture complexity ratings. The 

description of the procedure followed in addition to the mean values of psycholinguistic 

variables for nouns and verbs were taken from Kambanaros (2003).The frequencies for 

nouns and verbs were based on the printed word frequency for Greek (Hatzigeorgiou et 

al., 2000) as reported in published work by Kambanaros and colleagues(2010;2016). 

Statistical analysis (see Table 7.9) revealed no significant difference between verb and 

noun word frequencies (z = −1.264, p = .443), verb and noun syllable length (z = 

−1.296, p = .264), number of phonemes (z = −.790, p = .429), and rated age of 

acquisition (z = −1.168, p = .243).However, there was a significant difference for word 
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imageability (z = −2.978, p = .003) and picture complexity (z = −2.331, p = 0.20) with 

higher ratings for nouns (i.e., more imageable and less visually complex) compared to 

verbs. 

The ratings of age of acquisition (AoA) were based on the procedure proposed by 

Gilhooly and Logie (1980). Twenty neurotypical participants were asked to provide an 

estimation of the chronological age they first encountered each of the target words 

(verb/noun), on a seven-point scale (with 1 representing 0–2 years to 7 representing 13 

years of age and older).  Similarly, the ratings of word imageability were based on the  

procedure proposed  by Paivio,Yuille, & Madigan (1968). A different sample of twenty 

neurotypical participants were asked to rate the ease with which they could arouse a 

mental image of the concept (verb/noun) referred to by the (written) word. Ratings were 

performed on an eight-point scale (with 0 = impossible ,up to 7 = most imageable).The 

rating of picture complexity was based on  the procedure described by Snodgrass, & 

Vanderwart (1980). A further twenty neurotypical participants were asked to rate on a 

seven-point scale the ease with which they could recognize the target (noun/verb) in the 

picture (with 1 = least easily, up to 7 = most easily). AoA, imageability, and picture 

complexity scores were determined for every word by averaging ratings, where 

different groups of healthy subjects were used as raters for each variable. The mean 

values of characteristics for nouns and verbs are reported in Table 7.8. 

Also, the word frequency of the three different verb types was calculated 

(Hatzigeorgiou et al., 2000). The word frequency between instrumental verbs without a 

name relation to the noun (IV-NR) and instrumental verbs with a name relation to the 

noun (IV+NR) was not significantly different according to the corrected level of 

significance (z = −2.027, p = .043). However, non-instrumental verbs (NIV) were 

significantly higher on word frequency than IV-NR (z = −3.012, p = .003) and IV+NR 

(z = −3.920, p < .001). The difference for age of acquisition was not significant between 

IV-NR and IV+NR (z = −1.749, p = .080) or between IV-NR and NIV (z = −.851, p = 

.395). IV+NR verbs appear to have a significantly higher age of acquisition than NIV (z 

= −2.412, p = .016). Neither the ratings of imageability nor picture complexity were 

significantly different between the three verb categories. 
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Table 7.8: Mean values (SD) of psycholinguistic characteristics for noun and verb pictures of GOAT 

Picture type Word 

frequency 

Syllable 

length 

Number of 

phonemes 

AoA 

(in years) 

Word 

imageability 

Picture 

complexity 

       

Nouns 40.91 2.88 (.803) 6.50 (1.6) 2.98 (.76) 6.49 (.49) 6.49 (.28) 

       

Verbs 40.11 2.9 5(.731) 6.13 (1.3) 2.82 (.58) 6.4 2(.16) 6.16 (.67) 

       

Mann-Whitney test       

       

z-values -1.264 -1.296 -.790 -1.168 -2.978 -2.331 

p-values .443 .264 .429 .243 .003* .020* 

Key: GOAT: Greek Object and Action Test; AoA=age of acquisition; standard deviation in parethenses; 

significantly different;  significance level at 0.05 

 

Table 7.9: Multiple regression analyses: contributions of psycholinguistic variables on GOAT naming accuracy in 

the PD group 

Word type (errors) Beta t Sig 

Verb    

Age of acquisition .220 1.425 .163 

Imageability -.048 -.297 .768 

Word Frequency .130 .957 .345 

Picture Complexity -.617 -4.597 .000* 

Number of phonemes .094 .728 .417 

    

Noun    

Age of acquisition .035 .181 .857 

Imageability -.104 -.609 .546 

Word Frequency -.184 -1.145 .260 

Picture Complexity -.508 -3.160 .003* 

Number of phonemes .094 .595 .556 

Key: significance level at .05 
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Chapter 8: Discussion 

In this chapter, the research findings are discussed considering the current evidence in 

the literature on neurocognitive and linguistic performance in individuals diagnosed 

with PD. The discussion is organized according to the aims of the study. First, the 

findings regarding the neurocognitive tasks will be discussed followed by the findings 

on linguistic performance.  

The goal of this study was to explore the cognitive-linguistic profile of Greek-speaking 

participants with PD.  To the best of my knowledge, this is the first study that explores 

the relationship between neurocognitive performance and linguistic abilities in Greek-

speaking individuals with PD.  A further important characteristic of the present study is 

that involves a language that is morphologically complex. 

To explore the questions of this study, a battery of neurocognitive and three different 

language tasks were administered. The neurocognitive tasks tapped into attention span, 

working memory, set switching and verbal fluency. The language tasks included a noun 

and verb retrieval task using a visual confrontation naming task (lexical-semantic level), 

a task of sentence processing using a sentence repetition task (morphosyntactic level) 

and a task of idiomatic and metaphor language processing (high-level language). 

To investigate the hypotheses of the study, a cross-sectional study design was chosen. 

All participants were native Greek-speakers, and the cognitive and language 

assessments were carried out in Greek by a native-Greek researcher. The results were 

derived from the direct comparisons of the two groups, participants with PD and healthy 

neurotypical controls, matched on demographic variables on different neurocognitive 

and linguistic tasks. Overall, the findings revealed that the PD group performed 

significantly worse on tasks of executive functions in addition to lexical-semantic and 

high-level language tasks. 

8.1 Cognitive functions in PD 

The first aim was to define the cognitive profile of the PD group.  To address this goal, 

the cognitive functions of the PD group were compared to the cognitive abilities of 

healthy controls. Several neuropsychological measures were administered to assess the 

cognitive abilities of individuals with PD. These included measures of attention span, 
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verbal working memory, cognitive flexibility, and set-switching ability are all sensitive 

to frontal lobe dysfunction. The current body of evidence suggests that non-demented 

individuals with PD present impairment in these neurocognitive domains (Dirnberger & 

Jahanshahi, 2013) and that these measures are sensitive to disruption of the frontal-

striatal network (Kehagia et al., 2010).  

The analysis of the neurocognitive measures revealed that there was a significant 

difference between the PD group and the healthy participants on tasks sensitive to 

frontal lobe dysfunction. Specifically, the PD group performed significantly lower on 

both TMT measures (parts A and B) as well as on the phonemic fluency task.  However, 

no statistically significant difference was observed on tasks of attention span (DSF), the 

working memory task (DSB) or on the measures of semantic fluency.   

Executive dysfunction frequently occurs early in the course of PD. Executive 

dysfunction is associated with disruption of the fronto-striatal network (Lewis, Dove, 

Robbins, Barker, & Owen, 2003). It is also associated with reduced subcortical gray and 

white matter as well as fewer connections from the bilateral dorsolateral-prefrontal 

cortex to the caudate nucleus (Crowley et al., 2021). According to the findings, as 

expected, the PD group presented behaviorally with cortical frontal type of deficits 

specifically related to executive functions (TMT-B and phonemic fluency) compared to 

neurotypical adults.  

8.1.1Verbal fluency in PD 

Of clinical significance are the findings of the PD group on verbal fluency abilities.  

According to the results, the two groups had significant performance differences only 

on the phonemic fluency task and no difference on the semantic fluency tasks. This 

finding is in contrast to the results of an early metanalytic study that included two 

thousand six hundred forty-four (2,644) PD participants from sixty-eight studies that 

suggested that the individuals with PD demonstrated greater semantic fluency than 

phonemic fluency deficits (Henry & Crawford, 2004). Accordingly, the authors 

interpreted this difference on the basis that both verbal fluency tasks require effortful 

retrieval processes, but that semantic fluency may be more demanding on cognitive 

processing.    
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Even though it is a frequent finding in the literature that PD individuals have deficient 

semantic fluency skills and not phonemic fluency, indeed there are several studies 

suggesting that the difficulty in phonemic fluency is not uncommon in PD offering 

support to the current results. Specifically, a number of early studies have supported that 

individuals with PD may have more pronounced deficits in phonemic fluency compared 

to semantic deficits (Azuma et al., 1997; Flowers, Robertson, & Sheridan, 1995). In 

particular, some evidence from previous work has shown that the deficits may be only 

in semantic fluency (Auriacombe et al., 1993) whereas other studies revealed deficits in 

both PF and SF (Suhr & Jones, 1998). Other studies have reported no differences 

between PD and neurotypical controls on both verbal fluency tasks (Hanley, Dewick, 

Davies, Playfer, & Turnbull, 1990). 

This reported difference might be attributed to distinct underlying mechanisms of the 

two fluency tasks. Semantic fluency is dependent on the integrity of semantic memory 

whereas phonemic fluency is dependent on the integrity of executive functions (Gordon 

et al., 2018). Therefore, it can be concluded that the deficits may not be attributed to 

disorders in semantic memory per se and as such to the lesions of temporal areas. 

Greater difficulty with phonemic fluency compared to semantic fluency is indicative of 

executive dysfunction. Clinical evidence suggests that the executive deficits can 

frequently occur in non-demented individual with PD in the early stages and may be the 

first symptom of cognitive impairment in this population. This reflects the disruption of 

cortico-basal ganglia circuitry (Sawamoto et al., 2008) and front-striatal dysfunction.     

PD participants in this study performed worse on phonemic compared to semantic 

fluency.  Some earlier studies indicate that individuals with PD show phonemic fluency 

deficits because of the critical role that executive functions play in the phonemic task. 

However, other studies have found the opposite pattern in verbal fluency tasks. One 

possible explanation for the results found in the study is that the PD group has relatively 

preserved semantic processing skills as evidenced by intact performance on 

comprehension tasks. Considering the findings of previous studies presented earlier, this 

finding is not uncommon in PD. 
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8.1.2 Set switching abilities in PD 

The results also revealed that the PD group performed significantly different to healthy 

controls on both parts of the TMT. This finding is in line with current research that 

purports that the performance of  PD groups on the task of TMT is deficient (Kourtidou, 

Kasselimis, Potagas, & Zalonis, 2015). In particular, the deficient performance on set-

shifting task and especially on TMT part B is consistent with earlier studies(Cools, 

Barker, Sahakian, & Robbins, 2001; Dubois, 1997; Hietanen & Teräväinen, 1986). 

TMT performance is dependent on the integrity of executive functions and is 

susceptible to frontal lobe disruption (Stuss et al., 2001) since it involves the activation 

of frontal and parietal cerebral areas (Pa et al., 2010).It also requires several cognitive 

processes related to executive functions such as attention, processing speed, set-shifting 

and working memory (Sánchez-Cubillo et al., 2009).  

Even though neuroimaging data were not available for PD participants, the assumption 

is that the cognitive profile is related to cerebral disruption of anterior brain areas such 

as frontal lobes. This is consistent with the dual syndrome hypothesis (Kehayia, Barker 

& Robbins, 2013). According to this model several individuals with PD present 

underlying neuropathology that is mainly characterized by disruption of the frontal-

striatal neural networks and is described with the term ―dysexecutive syndrome‖. Based 

on the above, it can be claimed that cortical atrophy may be more widespread in the 

anterior cerebral areas such as in the frontal lobes (Baldo et al., 2003).       

Frontal lobe function is associated with executive functions and all related cognitive 

tasks such as the DSB, TMT and verbal fluency(Yuan & Naftali, 2014). In addition, the 

set-switching deficits in PD have been linked to prefrontal cortex pathology (Monchi, 

Pertidis, Doyon, Postume, Worsley & Dagher, 2004). Overall, the PD group presented 

with dysexecutive symptoms and no evidence of reduced working memory capacity or 

semantic deficits. 

8.2 Noun and verb naming abilities in PD 

The second aim of the study was to investigate the noun and verb retrieval ability in 

individuals with PD as a measure of low-level language abilities tapping into lexical-

semantic processing. Overall, the results showed that the PD group had difficulty 

naming both nouns (objects) and verbs (actions) compared to healthy controls. 
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Moreover, PD participants showed greater impairment of verb retrieval ability 

compared to noun retrieval ability. These findings are consistent with the results of 

earlier studies that have investigated noun and verb differences in lexical 

retrieval/naming in PD participants (Bartella et al., 2002; Cotelli et al., 2007; Salamzo-

Silva et al., 2017; Silveri et al., 2012). 

Single word processing ability was evaluated by utilizing the tasks of visual 

confrontation naming as well as comprehension skills via an auditory word-picture 

matching task.  In order to investigate lexical retrieval abilities, the Greek Object and 

Action Test (GOAT) was administered. The GOAT is a picture-based assessment that 

has been used in several clinical studies concerning different clinical populations of 

Greek-speaking participants with various neuropathologies (e.g., stroke-induced 

aphasia, Multiple Sclerosis, Schizophrenia). Both categories of words were matched on 

several psycholinguistic variables such as lexical frequency, age of acquisition, syllable 

length, imageability, and picture complexity in the Greek language (Kambanaros,2003). 

In addition to the assessment of noun and verb naming ability, further analyses were 

conducted regarding first, the effect of verb instrumentality and name relation on 

naming; second, the naming error patterns; third, the impact of psycholinguistic 

variables on naming ability; and finally, the impact of neurocognitive variables on 

naming ability. 

8.2.1 Noun and verb comprehension in PD 

Σhe comprehension skills of PD participants were assessed at the single word level. The 

findings showed that the individuals with PD had no specific noun or verb impairments 

comprehending single words. 

The assessment of noun verb comprehension ability via an auditory word-picture 

matching task is one advantage of the present study. It is noteworthy that most of the 

published research concerning single word production in PD so far lacks the inclusion 

of tasks of assessment of comprehension abilities for nouns and verbs (Cotelli et al., 

2017).  It could be assumed that comprehension abilities at single word level are intact 

or largely preserved in published studies but without testing this hypothesis there is still 

the possibility that this might not always be the case. According to the present findings, 

the individuals with PD did not have difficulty comprehending the same set of nouns 
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and verbs used in the production task. The PD group's normal performance on receptive 

language skills reveals comprehension skills to be intact at the single word level.  

8.2.2 Noun and verb production 

The findings showed the PD group had significant retrieval impairment for actions and 

objects compared to healthy controls.  Additionally, verb production was significantly 

worse in the PD group than noun retrieval.  The medium size effect for noun naming 

(g= -0.68) and the large size for verb naming (g= -0.98) emphasizes this finding. 

8.2.2.1 Effect of instrumentality  

The present study aimed to explore the impact of the lexical-semantic variable of 

instrumentality and the lexical-phonologic variable of name relation on verb retrieval 

ability. In particular, the retrieval ability of three different types of nouns and verbs was 

explored. The three categories of nouns were (i) name-related instrumental nouns; (ii) 

non-name-related instrumental nouns and (iii) non-instrumental nouns. On the other 

hand, the three categories of verbs were (i) the name-related instrumental verbs; ii) the 

non-name-related instrumental verbs and iii) the non-instrumental verbs. The 

comparison of noun naming performance among the three different categories revealed 

that individuals with PD had significant difficulty naming instrumental nouns compared 

to non-instrumental nouns. 

The comparison of verb naming performance among the three different verb categories 

revealed that instrumentality facilitates verb retrieval for the PD group.  In particular, 

the individuals with PD had significantly better performance naming instrumental verbs 

compared to non-instrumental verbs.  No significant difference was observed between 

the name-related and non-name-related verbs. Therefore, the findings show that the 

factor of name relation does not have an impact on verb retrieval ability in individuals 

with PD whereas the factor of instrumentality facilitates the verb retrieval ability. 

Two possible accounts might explain the facilitatory role of instrumentality in verb 

naming in this case.  The first account is related to the neural substrate expansion 

responsible for the lexical retrieval of instrumental and non-instrumental verbs. 

Malyutina et al. (2016) utilized functional Magnetic Resonance Imaging to explore the 

neural underpinnings of instrumental verbs in a group of healthy young participants. 

The authors compared the neural activation corresponding to the retrieval of 
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instrumental and non-instrumental verbs. They performed a region of interest (ROI) 

analysis that revealed that the non-instrumental verbs activated a wider neural circuitry 

that includes bilateral frontal and parietal cerebral areas and left-lateralized inferior and 

middle temporal and occipital cortex. The activation of frontal brain areas also included 

the pars triangularis of the inferior frontal associated with non-instrumental verb 

retrieval. The authors claimed that non-instrumental verbs engage a more extensive 

neural network as opposed to instrumental verbs. This finding could explain the better 

performance on instrumental verb naming in that PD participants needed to activate a 

less extensive neural network during the retrieval of instrumental verbs.  Subsequently, 

given that less cerebral areas are required for lexical retrieval of instrumental verbs 

might explain this pattern.   

A second possible explanation for the positive effect of instrumentality is based on the 

semantic complexity theory (Breedin, Saffran, & Schwartz, 1998). According to this 

account, the verbs can be divided in semantically complex/heavy verbs and 

semantically simpler/light verbs. This feature is expected to be a potential variable that 

may affect the verb retrieval either with a positive or a negative effect.   The 

semantically complex/heavy verbs due to their additional semantic features are 

considered to be more specific than the semantically simpler/light verbs i.e., run vs go, 

wipe vs clean.  In the present study, the instrumental verbs are considered semantically 

complex and more specific compared to non-instrumental verbs. Based on the above 

theoretical basis, the instrumentality's facilitating effect can be explained by the effect 

of semantic complexity and therefore it can be assumed that the verb retrieval in PD can 

be influenced by the semantic properties of the verb.   

A further lexical characteristic of instrumental verbs that may contribute to this pattern 

is that they are considered more specific than non-instrumental verbs.  The presence of 

the tool in their conceptual representation reduces the number of actions that may be 

completed by a specific tool. Therefore, instrumental verbs are associated with fewer 

alternative meanings compared to non-instrumental verbs during the process of lexical 

selection (Kambanaros, 2003).  

The lexical-semantic factor of instrumentality adds additional complexity to the verb 

and is considered to be a facilitating variable in the retrieval process in different 

neuropathologies (Jonkers & Bastiaanse, 2007; Sloot & Jonkers, 2011).  The role of 
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instrumentality has been explored in a number of published studies with different 

clinical populations such as stroke-induced aphasia, Alzheimer's disease, Multiple 

sclerosis, and Schizophrenia (Kambanaros, Messinis, Georgiou, & Papathanassopoulos, 

2010; Kambanaros, Messinis, Nasios, Nousia, & Papathanasopoulos, 2017; Sloot & 

Jonkers, 2011).   This is the first research that explores the effect of instrumentality on 

the naming ability in a neurodegenerative motor disorder and specifically in PD that it is 

mainly characterized by disruption of the fronto-striatal circuitry (Kehagia et al., 2010).  

The conceptual representation of instrumental verbs includes the information about the 

tool that is required in order for the actor to execute the action. 

Interestingly comparing the results from other progressive neurodegenerative disorders, 

Sloot & Jonkers (2011) explored the effect of instrumentality on the naming ability of 

individuals with Alzheimer‘s Disease (AD). According to their results, instrumentality 

had a positive effect on verb retrieval ability. The opposite pattern was found by 

Kambanaros et al. (2017) in a study on naming ability in individuals with Multiple 

Sclerosis (MS). The results revealed that instrumental verbs were more difficult to 

retrieve than non-instrumental verbs.  Name-related instrumental verbs were also easier 

to retrieve than non-name-related instrumental verbs but no significant difference was 

found between instrumental and non-instrumental verb retrieval. 

However, the results of the present study contradict the results from previous studies 

that have explored the role of the motor related semantic properties of verbs in 

individuals with PD (Bocanegra et al., 2017; Herrera et al., 2012; Salamzo-Silva et al., 

2017). These studies have suggested that the verbs with high motor content might be 

expected to be more difficult to retrieve for the individuals with PD compared to verbs 

with low motor content.  Taking into account the above point, one could predict that 

instrumental verbs would be more difficult to retrieve compared to non-instrumental 

since they contain a motor content. However, this was not the case in the present 

research.   

The present research is the first study that explored the effect of the semantic factor of 

instrumentality in a motor disorder. Other semantic factors related to motor elements of 

action verbs that have been explored so far in the literature are the motor content of 

verbs and manipulability (Bocanegra et al., 2017;Cotelli et al., 2007;Herrera et al., 
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2012). Based on the findings it can be postulated that the factor of instrumentality 

facilitates verb retrieval ability in individuals with PD.  

Another explanation can be based on Dell's interactive-activation lexical model (Dell, 

1986). According to this model, the retrieval of an instrumental verb will co-activate 

both lemmas, the verb's lemma, and the noun's lemma (see figure 8.1). During the 

picture-naming of an instrumental verb, the participant is exposed to visual stimuli of 

both words, the object (i.e., the required instrument for the action) and the action.   It 

can be assumed that simultaneous retrieval of noun‘s lemma in the case of instrumental 

verbs may possibly enhance the verb retrieval performance. Previous studies have 

proposed the same hypothesis for the facilitatory role of instrumentality in verb retrieval  

(Bastiaanse, 1991; Jonkers & Bastiaanse, 2007). 

 

 Figure 8.1: Semantic representation of the instrumental verb ‗building‘ 

However, a reasonable question that arises comes from the Embodied Cognition theory 

(Meteyard et al., 2012) that explains the action-verb retrieval deficits in PD. The use of 

an instrument that is a tool, during the specific action performance denotes at least some 

degree of motor content. In this study the instrumental verbs that were used e.g., 

‗drawing‘ that involves the representation of a "pencil" (δσγξαθίδσ (to draw)-κνιύβη 
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(pencil), "hammering" contains (θαξθώλσ (to hammer)-ζθπξί-hammer), "stirring" (to 

stir=αλαθαηεύεη, "building" (to build=θηίδσ-κπζηξί) contain some degree of motor 

content. These verbs are not name related in Greek so the possibility that name relation 

might have facilitated the verb retrieval ability can be excluded. Based on the related 

published literature  (Herrera et al., 2012) one  would reasonably expect that the motor 

content of the instrument verbs due to the obligatory use of  the instrument would 

reduce the retrieval accuracy and there should either be no difference between 

instrumental and non-instrumental verbs or instrumental more difficult to retrieve than 

non-instrumental. 

In the present study, instrumentality was defined according to criterion whether the 

action-verb requires an instrument/tool to carry out the action. The degree of motor 

content of the verb was not estimated as in the above-mentioned studies.  It could be 

assumed that the concept of instrument/tool indicates that there is a general motion 

element as part of the conceptual representation of the verb but the degree of the motor 

content could be a different and very specific semantic variable that may influence the 

naming accuracy. 

8.2.2.2 Qualitative error analysis of noun-verb naming in PD 

The findings revealed most of the naming errors to be semantic in nature. Σhis indicates 

that the naming disorder may arise during the stage of semantic processing of the words. 

This stage includes the analysis of semantic features of the target word and the 

differentiation between the target words with other words that share the same semantic 

characteristics (Mitchum et al., 1990). The pattern of semantic errors in association with 

intact comprehension skills indicates that the lexical representation of the word is 

largely preserved and therefore most likely that the naming difficulty arises during the 

access of the conceptual representation of the word  (Cloutman et al., 2009). This 

phenomenon is characterized as anomia or word-finding deficits. 

To this end, Silveri et al. (2012) found that the majority of the error types in verb 

naming were omissions. Grammatical, semantic, and visual errors were less frequent. In 

a different study, Salmaz-Silva et al. (2017) found that the naming errors were mainly 

semantic and specifically semantic circumlocutions. They interpreted the use of a more 

generic verb as a compensatory strategy to overcome the inability to access a more 
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complex verb (e.g., "to make bye" instead of "to wave" or "to look at the book" instead 

of "to study"). The findings of the current research lend support to this interpretation. 

8.2.2.3 Effects of psycholinguistic variables on the naming process in PD 

The third aim of the study was to explore the effect of several psycholinguistic variables 

on word retrieval ability.   

The regression analyses revealed that the picture complexity (the amount of visual 

detail/intricacy in a picture) was a predictor for noun and verb name retrieval accuracy.  

There was no effect of the remaining psycholinguistic variables. Picture complexity has 

been found to be a predictor for naming performance for individuals with non-focal 

neuropathology such as Schizophrenia (Kambanaros et al., 2010) and Multiple Sclerosis 

(Kambanaros et al., 2017). Silveri et al. (2012) performed a correlation analysis 

between noun and verb naming with several psycholinguistic variables. They also found 

no correlation found between verb naming and any of the psycholinguistic variables 

only that noun naming was correlated with imageability. Overall, for this research only 

picture complexity was a predictor for successful lexical retrieval of verbs and nouns. 

8.2.2.4 Effect of neurocognitive variables on naming performance in PD 

The fourth aim was to investigate whether the non-linguistic cognitive variables predict 

naming performance.Σhe regression analyses revealed that naming ability was predicted 

by executive functions. In particular, the performance on TMT-B and digit span 

backward predicted the verb naming accuracy. In contrast, semantic fluency and TMT-

A predicted noun naming accuracy.  

Regarding the association between the naming skills and the set-switching ability, data 

from neurotypical older healthy adults suggest that the set-shifting ability may be 

associated with the accuracy of noun and verb naming performance (Higby et al., 2019; 

Zeshu Shao, Roelofs, & Meyer, 2012). On the other hand, set-shifting deficits are a 

common deficit in PD (Cools et al., 2001; Kourtidou et al., 2015; Owen, 2004). This is 

in line with the previous findings of a positive correlation between verb production 

deficits with executive dysfunction in PD (Crescentini, Mondolo, Biasutti, & Shallice, 

2008; Colman et al., 2009). Colman et al. (2009) suggested that the verb production 

difficulty was attributed to set switching deficits. The same association was found in the 
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present study.  However, Bocanegra et al. (2015) did not find a correlational 

relationship between verb retrieval deficits and executive functions.   

Moreover, the correlational relationship between verb retrieval and executive function 

can be supported by the neural circuits that support the two distinct cognitive functions 

that nevertheless share the same neural underpinnings.  It is well known that verb 

retrieval is associated with frontal cortical circuits (Rofes & Miceli, 2014; Shapiro et al., 

2005). Also, phonemic fluency skills are linked to the integrity of frontal lobes (Baldo, 

Schwartz, Wilkins, & Dronkers, 2006). 

In a different line of studies, researchers have explored the correlation between 

executive functions and the action language processing ability in PD groups with mixed 

results. However, studies involving frontal cortical pathologies are in favor of this 

suggestion (Silveri & Ciccarelli, 2007). On the other hand, it is well known that 

executive dysfunction is very common in the early stages of the disease (Kehagia et al., 

2012). It has been speculated in several research reports that the verb processing deficits 

are linked to disruption of fronto-striatal system (Bertella et al., 2003; Cotelli et al., 

2007; Peran et al., 2003; Smith & Caplan, 2018).  

In regards to the influence of other neurocognitive factors on naming ability, the results 

showed a moderate correlation between noun and verb naming and general cognitive 

functioning. Finally, the naming ability was not correlated with the severity of the motor 

symptoms of the PD group. 

To summarize, the results from the present study suggest that the semantic complexity 

of instrumental verbs facilitates the retrieval process. Overall, the study's results 

suggested that the PD group exhibited executive dysfunction. Specifically, the 

participants with PD performed significantly worse than controls on TMT measures and 

on phonemic fluency as both tasks are dependent on the integrity of the frontal lobes.  

8.2.2.4 Interpretation of naming deficits based on lexical models 

Lexical models (Levelt, 1989) offer a theoretical framework for interpreting naming 

deficits. According to the findings, the participants with PD were able to comprehend 

verbs and nouns, indicating that lexical representations for both grammatical categories 

of words are intact at the conceptual–semantic level. This suggests that the locus of 

deficit in lexical processing is at the semantic system during the semantic processing of 
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the word.  The observed error patterns in naming may offer insights about the locus of 

the breakdown.  Σhe production of semantic errors in naming tasks when word 

comprehension is intact indicates difficulty in activating the appropriate lemma (Levelt, 

1989;Wilshire & Coslett, 2000). Research suggests that  during the production of words 

that are semantically related to the intended word, the  deficit occurs during the access 

of the word's semantic representation (Caramazza & Miozzo, 1997; Howard & 

Gatehouse, 2006;Levelt, 1989).  Semantic errors may indicate an impairment in the 

activation of a different word that it is semantically related to target word e.g., 

‗dog‘(target)→‘cat‘(response) (Caramazza & Miozzo, 1997;Howard & Gatehouse, 

2006).    

According to lexical model (Levelt et al., 1999,2001) lemma retrieval (i.e., the abstract 

lexical representation of the word that includes grammatical and syntactic properties of 

the target lexical item),  initially activates the lemmas of words with similar semantic 

characteristics (see figure 8.3).  The individual must select the appropriate lemma that 

corresponds to target word.  If this process of lemma selection is deficient, then another 

word will be selected that shares some semantic features with the target word. This will 

result in the production of a word that is semantically related to the target word (see 

figure 8.4). Based on Levelt‘s model and the four occasions that a semantic error may 

occur that mentioned earlier, it can be reasonably hypothesized that the semantic errors 

in PD group occur during the process retrieval of the related lemma.  

Semantic errors may serve as an indication that the impairment is at semantic level. One 

plausible explanation for this specific word retrieval difficulty is that the individuals 

with PD retain the ability to access the lexical representation of word in the mental 

lexicon and specifically in the semantic memory but present retrieval deficits at a later 

stage post conceptual representation.  This leads to the conclusion that nature of 

retrieval deficits are post semantic deficits at the level before the activation of the 

phonological properties of the word (Caramazza & Miozzo, 1997). 



 

90 

 

 

Figure 8.2: Naming of the noun ―hammer‖  
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Figure 8.3: Semantic errors of naming of the noun ―hammer‖ 

 8.3 Sentence Repetition abilities in PD 

The fifth aim was to explore the performance of the PD group on a sentence processing 

task that incorporated morphosyntactic operations of varying complexity 

(Chondrogianni et al., 2013).  The results revealed that the PD group was able to repeat 

syntactically simple sentences (e.g., subject-verb-object) and syntactically complex 

sentences (e.g., with negation, adverbials, wh-questions, relative clauses). This is an 

important point since repetition does not involve verbatim repetition of the surface 

representation of a sentence but requires also the deeper processing of the conceptual 

and syntactical representations of the words. In fact, during a sentence repetition task, 

the speaker needs to reconstruct the sentence using each lexical item of the sentence 

while maintaining it in short-term memory as well as processing the semantic 

information of the sentence (Lombardi & Potter, 1992; Potter & Lombardi, 1990). One 

reasonable explanation for the findings is that the individuals with PD exhibit intact 

morphosyntactic processing skills.  This is in line with the results of earlier studies that 
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have explored the sentence repetition ability of PD groups on complex sentences (Berg 

et al., 2003).  

However, in a different study, Troche & Altman (2012) utilized the task of sentence 

repetition of different syntactical structure. They included simple sentences with a 

prepositional phrase (e.g., ‗the passenger from the suburbs waited for the rain‘), and 

complex sentences with a relative clause (e.g., the tornado that swept through the town 

destroyed several homes). 

Sentence repetition ability was scored on three language dimensions a) fluency, whether 

the sentence is fluent or not; b) grammatically, whether the sentence is grammatically 

correct and c) completeness. A sentence should meet all three conditions in order to be 

complete and acceptable. The PD group produced a smaller number of acceptable 

sentences. Interestingly enough when the effects of cognitive ability were controlled, 

there were no longer a significant group difference between PD and control groups in 

performance on sentence repetition. Taking into account, the ability to repeat the 

specific syntactical structures may imply that the conceptual representation of these 

lexical items are well preserved (Lombardi & Potter, 1992;Potter & Lombardi, 1990 ). 

Despite previous research suggesting that individuals with PD have difficulty 

comprehending complex sentences, the finding of no significant difference between the 

PD and healthy control groups on sentence repetition task in the present research could 

be explained by considering the possibility that the repetition of a sentence requires less 

computational resources than the sentence generation task. According to the model of 

sentence processing proposed by Bock & Levelt (2002), the sentence generation process 

consists of  five stages: message level, functional level (lexical concept selection, 

assignment of grammatical and syntactic roles), positional level (set all the sentences 

elements in order), phonetic encoding, and articulatory planning. On the other hand, the 

sentence repetition task is regarded as less cognitively demanding task because it 

requires fewer cognitive processing stages. Based on the above model of sentence 

generation, Troche & Altman (2012) proposed that the sentence repetition task includes 

only the positional level, the phonetic encoding, and the articulatory planning but not 

the message or functional processing stage. The exclusion of this stage might have 

minimized the required computational resources for the repetition of a particular 

sentence. 
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Regarding the utility of sentence repetition tasks in exploring the syntactic processing 

skills, Small, Kemper, & Lyons (2000) argued that the difficulty with sentence 

repetition may be due to "sentence-internal" processes. They suggested that the 

computational demands of this task are not related to syntactic properties of the 

sentence. The authors also claimed that "sentence repetition engages not only lexical-

semantic and syntactic processing but also sentential semantic processing (and, 

importantly, without requiring ‗‗post interpretive‘‘ processing)" (p.235).  

The qualitative analysis of the errors revealed that the errors were more frequent on 

content words than function words. The main difference between these two categories 

of words is that content words provide semantic information whereas the function 

words contain grammatical information but both are necessary for the sentence 

formation.     

In sum, a possible explanation for the findings might be that the PD group exhibited 

intact morphsyntactic processing abilities and therefore the specific syntactical 

structures are preserved. 

8.4 Idiomatic and Metaphor processing abilities in PD 

The sixth aim was to investigate idiomatic and metaphor language processing in 

participants with PD. The findings revealed that the individuals with PD had significant 

difficulty processing idiomatic and metaphoric sentences.  Moreover, individuals with 

PD had greater difficulty verbally providing the meaning of the target sentence 

compared to recognizing the meaning of the idiom and/or metaphor. This difficulty 

might partially reflect the word finding deficits of the PD participants in addition to 

reduced computational recourses. Metaphor and idiomatic processing are cognitively 

demanding task for both comprehension and production of non-literal language. 

The current findings are largely in line with what is reported in the literature 

specifically, that PD patients have difficulty processing metaphoric expressions and/or 

idiomatic language.  In this case, the metaphor/idiom processing ability was correlated 

with executive function measures of verbal working memory (DBS) and set-shifting 

ability (TMT-B).  The previous published research on metaphor processing in PD 

produced similar results. In their study  Lewis, Lapointe, Murdoch, & Chenery (1998) 

claimed that the PD group had greater difficulty interpreting  the metaphoric 

expressions and matching the metaphor with the sentence of the same meaning. Monetta 
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& Pell (2007) also found that PD participants had reduced accuracy in metaphor 

processing and this difficulty was correlated with deficits of verbal working memory. 

Working memory is important in the  completion of  cognitive and  linguistic tasks 

because it temporarily maintains  and manipulates information that is required for the 

individual to execute any given complex and demanding tasks (Baddeley, 2003, 2012). 

Clinical data propose that individuals with PD have difficulty in both tasks of 

maintaining and manipulating the information (Gilbert et al., 2005;Lewis et al., 2003). 

Berg et al. (2003) also found that individuals with PD performed significantly worse on 

the task of making references.  

The findings from the study and results from earlier studies indicate that the individuals 

with PD have reduced cognitive resources and therefore are less efficient in making all 

the required indirect associations among the lexical items of the metaphoric expression. 

The set-shifting deficits may indicate the inability to complete all the required 

operations for accurate metaphor processing. The set-switching ability defined as the 

ability to shift between two or more cognitive tasks.  The processing of 

metaphors/idioms consists of several mental tasks and thus the reduced set-shifting 

ability may contribute to the reduced performance. Even though it was not directly 

explored in this study, metaphor or non-literal language processing deficits could have a 

negative impact on everyday communication skills since are widely used metaphors in 

everyday communication. 

Overall, the current findings indicate that the idiomatic and metaphor processing 

deficits are associated with executive dysfunction.  The data concerning the neural 

circuitry for metaphor processing suggest that such an operation is linked to the 

integrity of pre-frontal and frontal brain areas. This provides a possible explanation for 

current results as the PD group performance is characterized by reduced performance on 

executive function tasks.  

8.5 Synthesis of results 

A reoccurring issue in the literature on PD is whether PD affects language processing 

directly or the language disorders are a byproduct of the concomitant cognitive deficits.  

The findings of this study support the correlational relationship between linguistic 

deficits and non-linguistic cognitive deficits. It was evident that executive dysfunction 

contributes to the observed language disorders.  The PD group performed lower on the 
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neurocognitive measures of executive functions (TMT-B, phonemic fluency) compared 

to the neurotypical group. Executive dysfunction was correlated with the linguistic 

domains of word retrieval deficits and idiomatic-metaphor processing deficits.  This is 

in line with the findings of previous research reports for lexical-semantic deficits as well 

as higher-level language processing tasks. Earlier published research has proposed that 

the cognitive deficits, particularly the executive dysfunction, contributes to language 

disorders in PD (Crescentini,Mondolo, Biasutti & Shallice, 2008). This includes verb 

production (Colman et al., 2009), sentence processing (Colman et al., 2011; Grossman 

et al., 2003) as well as metaphor processing (Monetta & Pell, 2007). 

A possible explanation for this association between executive functions and language 

deficits can be based on the neuroanatomical underpinnings of language processing. It is 

now well established that neural system of language consists of a widespread neural 

network (Price, 2012) including several cortical (e.g., frontal lobe, temporal lobe) and 

subcortical  areas (Ardila, Bernal, & Rosselli, 2016). Also, the linguistic functions share 

the same neural networks with non-linguistic cognitive skills (Geranmayeh, Wise, 

Mehta, & Leech, 2014; Mesulam,1989 ).  In neurodegenerative disease, the cortex is 

affected by diffuse damage that disrupts an extensive neural network responsible for 

language and cognitive functions (Radanovic & Mansur, 2017). To this end, the recent 

concept of neural multifunctionality supports this interplay between the linguistic 

functions and the non-linguistic cognitive functions (Cahana-Amitay & Albert, 2015; 

Cahana-Amitay & Albert, 2014). According to this model, language processing requires 

a dynamic interaction among several neural networks that support linguistic functions 

such as lexical, syntactic and discourse processing and non-linguistic cognitive 

functions (Cahana-Amitay & Albert, 2014). The interaction between the cognitive and 

language deficits in PD is illustrated below in figure 8.2. 
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Figure 8.4: Interaction between cognitive and linguistic deficits in PD 

 

8.6 Contribution of Executive Functions in naming 

These findings suggest that executive dysfunction may coexist with language disorders 

in the PD group. The research data about how the frontal lobes contribute to word 

production is coming from other neuropathologies that also involve frontal lobe 

dysfunction.  It is now well known that the neural networks that control language 

partially overlap with the ones that control executive functions including frontal, 

parietal, and several sub-cortical regions (Ye & Zhou, 2009).  Current neuroimaging has 

indicated that frontal areas contribute to verb processing (Rofes & Miceli, 2014). Also, 

electrical stimulation of the prefrontal cortex has been found to reduce the latency for 

action naming (Cappa, Sandrini, Rossini, Sosta, & Miniussi, 2002) and the impairment 

in action naming was attributed to frontal lobe dysfunction ( Cappa et al., 1998), while 

frontoparietal-subcortical neural networks contribute to action processing (Cotelli et al., 

2006; Peterson et al., 2021).    

Cardona et al. (2013) proposed that the frontotemporal neural networks that consist of 

connections between several cerebral areas and basal ganglia influence the processing 
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of action words. Action naming deficits in PD have been associated with frontal-

striatum atrophy (Birba et al., 2017). Executive dysfunction in PD is associated with 

bilateral volume reduction in frontal regions (Duncan et al., 2016).  

8.7 Summary 

Overall, the PD group exhibited preserved auditory comprehension but a 

disproportional impairment in verb retrieval ability compared to noun retrieval ability. 

Noun and verb production deficits were characterized predominantly by semantic 

errors. Naming accuracy was affected by the visual complexity of the stimulus picture. 

The word retrieval difficulty was due to an underlying semantic deficit after the 

semantic level of processing and prior to phonological processing.  

Based on the findings, the PD group did not perform significantly different to healthy 

controls on the semantic fluency task therefore it can be assumed that semantic memory 

is intact. This excludes the possibility that a generalized semantic deficit may exist.  On 

the other hand, the performance on the phonological fluency task and on the TMT-B 

indicates that the cognitive profile of PD group is similar with the profile of frontal lobe 

dysfunction.  

Taken together, the findings of this study are consistent with previous findings 

suggesting that non-demented individuals with PD have difficulty naming nouns and 

verbs. The results contribute to the existing limited research that concerns the semantic 

variables that may affect noun and verb naming ability in non-demented participants 

with PD. In neurodegenerative movement disorders the reduced action related semantic 

network may contribute to verb retrieval deficits (Vigliocco et al., 2011).  

The two semantic factors that have been explored so far in previous studies concerning 

the verb retrieval ability in PD are the motor content (Bocanegra et al., 2017;Herrera et 

al., 2012) and manipulability (Cotelli et al., 2007). Instrumentality can be added to these 

two semantic factors as a variable that may influence verb retrieval ability.  

The results revealed that Greek speaking individuals with PD have greater difficulty 

naming verbs than nouns on confrontation naming tasks of actions and objects.  In 

addition, the finding of a verb and noun naming difficulty in Greek supports the concept 

that single word processing deficits are independent of any specific linguistic features of 

any given language. Considering the current published literature, it is obvious that the 
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same pattern of retrieval deficits is present in several different languages.  Therefore, 

the current findings add to current body of evidence in this area.     

To summarize, this research adds to the growing evidence regarding language-related 

processing deficits in PD.  Importantly, this is the first body of research that has 

explored the cognitive-linguistic deficits in Greek-speaking PD participants and has 

documented action-related language deficits and metaphor processing deficits. All in 

all, the results revealed that PD group performed worse on neurocognitive tasks related 

to executive functions as well as on lexical tasks of noun and verb naming and idiomatic 

and metaphor processing skills. 

Specifically, the PD group performed worse on noun and verb naming tasks compared 

to healthy participants. The present research explored the effects of instrumentality and 

name relation on noun and verb retrieval tasks in a group of Greek-speaking individuals 

with PD.  However, the PD group performed better on naming instrumental verbs 

compared to non-instrumental verbs. Name relation did not affect the retrieval ability 

for either of the two grammatical categories that is name-related nouns and verbs (e.g., 

‗brush‘).  

As it has been shown in a considerable body of studies, PD may be associated with 

cognitive difficulties on tasks related to executive functions.  A number of studies have 

shown that individuals with PD could also have language difficulties on formal tests 

assessing lexical access in word production tasks, such as picture naming, semantic 

processing, and verbal fluency.  

In this research, the PD group exhibited a lexical retrieval disorder that was more 

pronounced for verbs than nouns. Also, the verb retrieval ability was correlated with 

executive functions. Hence, it might be reasonably inferred that the language deficits in 

this PD group may not be exclusively linguistic in nature, but they may be viewed as a 

result of executive dysfunction.  Several studies in the literature have also suggested this 

interpretation of the nature of the language disorders in PD. Nevertheless, additional 

studies are warranted. 

There are a limited number of studies examining the language skills in Greek-speaking 

participants with PD. It can be concluded from the present study that the lexical 

processing skills in Greek-speaking individuals with PD may be affected. 
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Chapter 9: Clinical Implications 

The current research has clinical implications for both assessment procedures as well as 

rehabilitation of language disorders in PD.  

The findings emphasize the need for development of more specific language assessment 

protocols sensitive enough to detect the subtle linguistic deficits in the earliest stages of 

the disease. These protocols might offer insights into the language-related processes that 

are affected in PD. Clinical assessment tools for early identification of action verb 

retrieval deficits would provide the clinician with additional information regarding the 

naming abilities in individuals with PD. 

The clinical data suggest that the cognitive decline as well as the language disorders is 

common findings even in the earliest stages of the disease.  The current findings and the 

findings from other clinical studies emphasize the point of comprehensive clinical 

evaluation of languages skills in non-demented individuals with PD. 

However, an issue that has not been explored yet in the PD related literature is the 

potential rehabilitation of the language disorders e.g., word-finding difficulties, 

sentence-processing deficits, etc. There are many research reports exploring the role of 

rehabilitation of cognitive deficits as well as the efficacy of speech therapy for motor 

speech disorders related to PD (e.g., hypokinetic dysarthria) but not for the language 

disorders.  Specifically, there is published research evidence regarding the impact of 

cognitive rehabilitation in PD.  A metanalysis proposed that cognitive rehabilitation has 

a positive impact on non-linguistic cognitive domains of executive functions, working 

memory and processing speed in PD (Leung et al., 2015). Based on this finding, an 

interesting hypothesis would be whether improving specific impaired non-linguistic 

cognitive functions such as executive functions, set switching abilities and working 

memory that are often affected during the course of PD, will improve the linguistic 

abilities of lexical retrieval or sentence processing. The current data derived from this 

study as well as from other published research justify such a hypothesis and recommend 

that it is worthy of testing.   

To this end, a recent study conducted by Lee & Kim, (2020) investigated the impact of 

the cognitive rehabilitation of working memory on language production in a sample of 

individuals with AD. Four lexical tasks were administered for this purpose. The tasks 

included verbal fluency, a confrontation naming, a word definition, and a picture-
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description task. The results revealed that the intervention on working memory deficits 

had a positive impact on language production skills. Also, a transfer and maintenance 

effect for all the tasks of language production was observed. 

To the best of my knowledge, there is not yet a published study that has explored the 

impact of cognitive rehabilitation on language deficits such as those described in the 

present study. The association between cognitive and language disorders offers a new 

avenue for exploring the role of cognitive rehabilitation in language deficits in PD.  

A further interesting hypothesis that is worth exploring is whether the performance in 

one or more language processing domains at a single time point during the early stages 

of the disease (mild motor symptoms, e.g., H&Y ≤1) or even in the preclinical period, 

could be utilized as a prognostic marker of the development of more severe language 

disorders in the later stages of the progression of the disease.  

It is important to include a robust language assessment in addition to regular assessment 

of cognitive functions. In particular, the tasks of high-level language could possibly 

detect even the language disorders of mild severity. 

The language deficits may be subtle enough especially in the early stages of the disease 

so that the individual with PD may not be experiencing communication difficulty in 

everyday life. Administering sensitive complex language assessment protocols may 

help in identifying mild language disorders and eventually help with the identification 

of patient PD subgroups that will present with more severe language impairment with 

progression of the disease.  

This could contribute to clinical diagnosis of the disease. In everyday clinical practice,   

clinicians usually evaluate only the naming of nouns (e.g., administer the Boston 

Naming Test) and not verbs. Indeed, the clinical evaluation of both grammatical 

categories might offer more information about the lexical processing skills of the 

individuals with PD. 

 

9.1 A proposed assessment for the cognitive-linguistic functions in PD 

The aim of this section is to describe a protocol for clinical assessment of cognitive- 

linguistic abilities in individuals with PD. The lack of standardized clinical tools that 

can be used for the assessment of language abilities for individuals with PD is 

underscored.  
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With respect to evaluation of general language functions in individuals with PD, a tool 

that may be suitable for this purpose is the recently developed Mini Linguistic State 

Examination (MLSE:Patel, Peterson, Ingram, Storey, Cappa, Catricala, et al., 2020), a 

short comprehensive test that aims to evaluate the linguistic ability in individuals with 

primary progressive aphasia. The MLSE

 is a multi-lingual test that was initially 

developed and validated for use in the English-speaking population. It has also been 

translated and adapted into Spanish ( Matias-Guiu et al., 2021). It will soon be 

translated and adapted for Italian and Japanese as well as other languages. In addition to 

progressive aphasia, its clinical utility has been explored in assessing the linguistic 

abilities in individuals with different neurodegenerative motor disorders such as 

progressive supranuclear palsy and corticobasal syndrome (Peterson et al., 2021).  

In particular, the MLSE includes the lexical tasks of naming, repetition, complex 

sentence comprehension, word and non-word reading, written description, picture 

description, sentence repetition, articulation, descriptive speech, reading and writing. 

The translation and adaptation of this test in Greek, could provide the clinician with a 

brief and quick assessment tool suitable for everyday clinical practice. Proposed clinical 

tools for the cognitive and language abilities in clinical practice are presented in the 

following flowchart (see figure 9.1). 

 

 

Figure 9.1: Flowchart of evaluation of cognitive and linguistic functions in PD 

                                                           


 An adaptation study for MLSE in Greek language is being currently conducted. The first results will be 

available during the end of this year. 

https://pubmed.ncbi.nlm.nih.gov/?term=Matias-Guiu+JA&cauthor_id=34366355
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Also, based on the findings of the present study as well as the findings from previous 

studies the evaluation of noun and verb retrieval ability is necessary during the language 

assessment. It is an easy-to-administer task and is not time consuming. This makes it 

appropriate for everyday clinical practice since the cognitive-linguistic deficits may be 

subtle in the early stages of the disease or even at the time of the initial clinical 

diagnosis of the disease. The clinical evidence suggests that the deficits in verb naming 

may serve as an early indicator of PD. Also, the inclusion of high-level language tasks 

such as metaphor processing could contribute to early diagnosis of PD. 

Regarding the clinical assessment, aside from the MMSE,  two additional 

neurocognitive screening tools that have been translated  and adapted into Greek and 

could be administered by clinicians after training, are the Addenbrooke Cognitive 

Examination (Konstantinopoulou et al., 2011) and the Montreal Cognitive Assessment 

(Konstantopoulos, Vogazianos, & Doskas, 2016).  It is important to mention that the 

MoCA provides cut-off scores for PDD for Greek-speaking individuals with PD. Also 

the Parkinson's Disease-Cognitive Rating Scale (Aretouli et al., 2021) has been adapted 

for the Greek population and could be a sensitive tool for screening cognitive functions. 

Given the lack of standardized language-related tools for Greek speaking individuals 

with neurogenic communication disorders, there is a great need for screening and 

diagnostic measures for individuals with PD. To this end, future studies should recruit 

larger samples to explore the clinical correlates of language deficits in PD. 

9.1.1 PD and the ICF model 

In the last two decades great interest has focused on how communication disorders 

impact on the everyday life of the person with the disorder. The goal of this section is to 

describe the cognitive-linguistic deficits associated with  PD in the context of  the 

World Health Organization's International Classification of Functioning, Disability and 

Health Framework (ICF) (World Health Organization, 2001). The framework consists 

of three basic subcategories:   

(a) Impairments in body functions and structures  

(b) Activity limitations 

(c) Participation restrictions 
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The ICF has also been used to describe the effect of communication disorders on the 

functional aspects of communication in adult population (Threats, 2006, 2007). The 

motor and non-motor symptoms that are related to PD impact all the components of the 

ICF (see table 9.1). Specifically, the severity of  the body function symptoms as well as 

several barriers that may exist in the person's environment may increase the limitation 

of activities and the restriction of participation for individuals with PD (Leonardi et al., 

2009). In addition,  the presence of motor speech disorders and non-speech disorders 

may reduce the ability of the person to participate in communication related activities 

and increase the restrictions in participation in everyday activities (Rautara & Kant, 

2018). 

PD: Body functions and structures  

PD is associated with specific neurodegeneration affecting cortical and subcortical brain 

regions. Cerebral atrophy progressively affects multiple brain regions, generating motor 

and non-motor symptoms. Structural and functional cerebral changes extending into the  

cortical-subcortical neural networks including  frontal-striatum circuitry may affect 

several aspects of communication including speaking and understanding, reading and 

writing.  

PD: Activities and Participation 

Based on the findings of previous studies as well as the present study, PD has a negative 

impact on everyday communication skills as well as on quality of life of individuals 

with PD. Above all, people with PD may have trouble with word finding, difficulty 

understanding spoken words, phrases, or sentences and of course, difficulty 

understanding metaphors. These communication impairments will pose barriers to 

individuals with PD to participate in group discussions and potentially make them avoid 

a number of everyday communication activities that are language-demanding activities 

(e.g., going shopping, ordering a pizza, etc.).    

A possible scenario is that an individual with PD might have difficulty finding the right 

word (anomia) in everyday communicative situations. This word finding difficulty 

could lead to a negative attitude and reduced self-confidence towards communication 

skills. As a result, the person will be forced to reduce their participation in everyday 

activities (i.e., participate in a conversation with one or multiple patterns).  
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The task of participation in a common communicative situation such as the context of a  

discussion involves the interplay  among several linguistic abilities (i.e., word finding, 

sentence frormation, auditory comprehension)  and non-linguistic cognitive functions 

(i.e., working memory, executive functions, attention ). In addition, it is possible that in 

many everyday communicative situations, the person will  have to process metaphors 

and idioms that are impaired in PD. These communication difficulties may be also 

encountered byindividualswith mild language disorders especially in highly language-

demanding tasks.   

PD: Contextual factors 

There are several contextual factors that may facilitate or impede the quality of 

communication skills of the individuals with PD. Negative personal factors may be the 

severity of motor symptoms as well as the presence of non-motor symptoms such as 

psychiatric disorders (e.g., depression) and cognitive dysfunction. 

A contextual factor that may facilitate communication is the training of the medical 

team, the caregiver, and the communication partner on how to improve their 

communication skills with individuals with PD. There are structured training courses  

for persons with dementia (Smith et al., 2011; Ripich et al., 1999).  These courses have 

been successful in improving the quality of communication interaction as well as the 

quality of life of both the trained individual and the individual with dementia. However, 

there is only one published study that has explored the effectiveness of such a training 

course in individuals with PD with positive results (Forsgren, Antonsson, & Saldert, 

2017). The trained communication patterns (e.g., medical personnel, family members, 

caregivers) will be better prepared to adjust their communication style and thus to 

improve the communication skills of the individuals with PD. The clinician might train 

the family in using communication strategies to improve communication in addition to 

providing therapy to the patient. Since communication takes two, it‘s of outmost 

importance the communication partner (e.g., the siblings, the caregiver, medical team) 

to be trained. 
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Table 9.1: ICF components for individuals with PD 

ICF categories  

 

Characteristics  

Body functions and structures  

 

Progressive neurodegeneration in cortical and 

subcortical brain regions. 

Cognitive-communicative disorder. 

Activities  

 

 The individual is not able to communicate his/her 

ideas in everyday communicative situations . 

Participation  

 

The individual is not able to participate in discussions 

and other communicative situations. 

Environmental factors  

 

The physical and social environment in which the 

person lives. These factors may facilitate or restrict the 

individual's functioning. 

Personal factors   

 

Cognitive deficits, psychiatric disorders 

 

 

9.2 Limitations 

As in any other clinical study, the present study has some limitations that should be 

mentioned. The first limitation is the small sample of participants. However, a review of 

the relevant literature revealed that most of the published studies have recruited small 

number of participants (Cardona et al., 2013). However larger sample sizes will allow 

the better generalizability of these results.  

The second potential limitation is the lack of a more detailed neuropsychological 

assessment.  This might possibly offer more insights regarding the neurocognitive 

deficits in this sample. For instance, an additional measure of executive functions could 

have been a task assessing inhibition skills (e.g., stroop test) or additional assessment of 

noun and verb semantic processing ability beyond the single word level. 

A cross-sectional research design was chosen for the purposes of this study. Therefore, 

the data represents each participant's performance at a certain point in time. However, a 
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longitudinal follow-up would offer more information about the rate of decline in 

linguistic abilities and on how the neurodegenerative process of PD affects language 

skills.   

In addition, there was a lack of biomarker data for the PD group. The correlation 

between the linguistic measures and neuroimaging data (e.g., structural and/or 

functional brain changes), would offer valuable information about the language related 

neural substrates in PD. 

9.3 Future directions 

In the absence of clinical data regarding the linguistic skills in individuals with PD in 

Greece it is of outmost importance to further extend the current findings. A future 

longitudinal study of naming deficits would potentially provide additional data 

regarding the progression of the decline in lexical retrieval ability. Future efforts are 

warranted to refine and extend the experiments conducted in this study. Longitudinal 

studies are required to improve our knowledge about the role of language disorders in 

PD.  Given the clinical heterogeneity of PD, the further exploration of the co-morbid 

spectrum of linguistic deficits accompanying PD is of high clinical significance.    

Many clinical research studies have aimed to describe the neural underpinnings 

underlying the cognitive deficits in PD. Similarly, future endeavors should aim to 

explore whether the identification of a language related biomarker is possiblein order to 

predict the progression of linguistic decline through longitudinal identification of 

structural and functional cerebral changes.  Growing evidence shows that the linguistic 

changes might contribute to timely diagnosis of other neurodegenerative disorders (e.g., 

Mild Cognitive Impairment, Alzheimer‘s Dementia).   

The clinical evidence from these studies will shed light on the underlying mechanisms 

of the language disorders in PD and therefore will contribute to the development of new 

avenues of treatment for the neurogenic communication disorders in this underserved 

clinical population. 
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Appendix  A 

Target nouns and verbs on the Greek Object and Action Test (GOAT). 

Instrumental nouns (name relation) (n=16)  

πνηηζηήξη (watering can) 

αλαπηήξαο (lighter) 

ηξίθηεο (grater) 

ιίκα (nail file) 

μπξάθη (razor) 

δπγαξηά (scales) 

ρηέλα (comb) 

ζθνύπα (broom) 

Κόιια (glue) 

θιεηδί (key) 

ζίδεξν (iron) 

ηξππάλη (drill) 

ζθπξίρηξα (whistle) 

ζθνπγγαξίζηξα (mop) 

μύζηξα (sharpener) 

θόζθηλν (sieve) 

Instrumental nouns (non-name relation) (n = 14) 

κνιύβη (pencil) 

ζθπξί (hammer) 

κηθξόθσλν (microphone) 

ζηπιό (pen) 

θνπηάιη (spoon) 

ςαιίδη (scissors) 
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ζθνπγγάξη (sponge) 

ηζνπγθξάλα (rake) 

θαιάκη (fishing rod) 

θαηζαξόια (saucepan) 

κπζηξί (trowel) 

πηλέιν (paint brush) 

δίζθνο (tray) 

βειόλα (needle) 

Non-instrumental nouns (n = 12) 

ζρνηλί (rope) 

ζθάια (ladder) 

ηειεόξαζε (television) 

θάθεινο (envelope) 

γξαβάηα (tie) 

θνπδνύλη (bell) 

γάληη (glove) 

κπαιόλη (balloon) 

ξνιόη (watch) 

θξεβάηη (bed) 

θαλαπέο (couch) 

εθεκεξίδα (newspaper) 

Verbs  

Instrumental verbs (no name relation) (n = 14) 

δσγξαθίδεη (drawing) 

θαξθώλεη (hammering) 

ηξαγνπδάεη (singing) 
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γξάθεη (writing) 

αλαθαηεύεη (stirring) 

θόβεη (cutting) 

πιέλεη (washing) 

καδεύεη (raking) 

ςαξεύεη (fishing) 

καγεηξεύεη (cooking) 

ρηίδεη (building) 

βάθεη (painting) 

ξάβεη (sewing) 

ζεξβίξεη (serving) 

Instrumental verbs (name related) (n = 16) 

πνηίδεη (watering) 

αλάβεη (lighting) 

ηξίβεη (grating) 

ιηκάξεη (filing) 

μπξίδεη (shaving) 

δπγίδεη (weighing) 

ρηελίδεη (combing) 

ζθνππίδεη (sweeping) 

θνιιάεη (glueing) 

θιεηδώλεη (locking) 

ζηδεξώλεη (ironing) 

ηξππάεη (drilling) 

ζθπξίδεη (whistling) 

ζθνπγγαξίδεη (mopping) 
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μύλεη (sharpening) 

θνζθηλίδεη (sieving) 

Non-instrumental verbs (n = 12) 

ηξαβάεη (pulling) 

αλεβαίλεη (climbing) 

βιέπεη (watching) 

ζηέιλεη (sending) 

δέλεη (tying) 

ρηππάεη (hitting) 

θνξάεη (wearing) 

θνπζθώλεη (blowing) 

θνπξδίδεη (winding) 

θνηκάηαη (sleeping) 

θάζεηαη (sitting) 

δηαβάδεη (reading) 
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Appendix   B 

Greek Sentence Repetition Test 

 

 

Recorded sentence to be repeated by the 

participant 

Target 

Structure 

 H κεηέξα έβαιε ηηο κπινύδεο ησλ θνξηηζηώλ ζην 

κπαιθόλη. 
SVO 

 Ο δσγξάθνο ζέιεη λα κελ πηάλνπλ νη θίινη ηνπ 

ηνπο πίλαθέο ηνπ. 
negation 

 Σνλ θαθέ ηνλ ήπηε βηαζηηθά ν παππνύο ρζεο ζην 

θαθελείν. 
CLLD/CLD 

 Ο ρνξεπηήο πήξε ηελ νκπξέια ηνπ θαη πεξπάηεζε 

ζηε δπλαηή βξνρή. 

coordinatio

n 

 Ο παπάο έβιεπε πνιιή ώξα ηνπο ηνπξίζηεο πνπ 

δηάβαδαλ ηηο πηλαθίδεο. 

compl. 

clause 

 Έθνςε ην αγγνύξη αθνύ θαζάξηζε θαιά κε λεξό 

ηηο ληνκάηεο. 
adverbial 

 Ζ δαζθάια δελ είλαη ζίγνπξε πνην βηβιίν δηάβαζε 

ε καζήηξηα. 

wh-

question 

 Ο αζηπλόκνο είδε ηελ θνπέια πνπ ηνπ είρε 

πνπιήζεη έλα παγσηό. 

relative 

clause 

 Ο ηνπξίζηαο μέραζε ηνλ νδεγό ησλ δηαθνπώλ ζην 

ζπίηη. 
SVO 

 Ο πξνπνλεηήο δελ ειπίδεη λα θεξδίζεη ε νκάδα 

ηνπ ζήκεξα. 
negation 

 Ο γεσξγόο ηνλ θύηεςε ηνλ θήπν ηνπ ζείνπ κνπ κε 

κηθξέο θεξαζηέο. 
CLLD/CLD 

 Ζ καγείξηζζα ζήθσζε ην βηβιίν ηεο θαη ην έβαιε coordinatio



 

136 

 

ζην ζπξηάξη. n 

 Ζ γηαγηά ζπκόηαλ όηη ζε απηά ηα κέξε πεηνύζαλ 

πεξίεξγα πνπιηά. 

compl. 

clause 

   

   

 Ο δάζθαινο πήγε θηλεκαηνγξάθν ελώ 

πξνηηκνύζε λα παίμεη θηζάξα. 
adverbial 

 Μόλν ν αζηπλόκνο γλώξηδε ηη έθιεςαλ από ην 

ζαιόλη νη ιεζηέο. 

wh-

question 

 Οη εθεκεξίδεο γξάθνπλ πνιιά γηα ηνλ ιεζηή πνπ 

έπηαζε ε αζηπλνκία. 

relative 

clause 

 Ο καλάβεο πνύιεζε ηηο ώξηκεο θξάνπιεο ζηελ 

αγνξά πνιύ θζελά. 
SVO 

 Ο αζιεηήο ειπίδεη ν αληίπαιόο ηνπ λα κελ 

θεξδίζεη ηνλ αγώλα. 
negation 

 Σελ ηαηλία ηελ είδε ρηεο ν δάζθαινο κε ηνπο 

καζεηέο ζην ζηλεκά. 
CLLD/CLD 

 Ο καζεηήο αγόξαζε καξθαδόξνπο θαη ν θίινο 

ηνπ πήξε κνιύβηα. 

coordinatio

n 

 Οη καζήηξηεο έθιαηγαλ πνπ ν δηεπζπληήο πνύιεζε 

ηνλ πίλαθά ηνπο. 

compl. 

clause 

 Ο γείηνλαο αγόξαζε ην απηνθίλεην πξηλ πνπιήζεη 

ην κηθξό ζπίηη. 
adverbial 

 Ο πξνπνλεηήο ξώηεζε ηνλ αζιεηή ηη ύςνο είρε ν 

παηέξαο ηνπ. 

wh-

question 

 Ζ θαζαξίζηξηα θιώηζεζε ηε λνζνθόκα πνπ 

βγήθε από ην γξαθείν. 

relative 

clause 

 Οη νδεγνί άθεζαλ ηνπο επηβάηεο ησλ ιεσθνξείσλ SVO 
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ζηελ επόκελε ζηάζε. 

 Ο κάγεηξαο δελ πξόηεηλε λα ςεζεί ην ςάξη ζην 

θνύξλν. 
negation 

 Σν θνξίηζη ηελ έληπζε ηελ θνύθια ηνπ κε όκνξθα 

θνξέκαηα. 
CLLD/CLD 

 H κακά καγείξεςε καθαξόληα θαη ε γηαγηά 

έθηηαμε κηα πίηα. 

coordinatio

n 

 Οη λνζνθόκεο είπαλ όηη ε πηήζε ηνπ γηαηξνύ έρεη 

θαζπζηέξεζε. 

compl. 

clause 

 ΋ηαλ ην ζρνιείν έθιεηζε ην θαινθαίξη, ηα παηδηά 

έηξεραλ ζηνπο δξόκνπο. 
adverbial 

 Ζ πεηαινύδα ξώηεζε ηε κέιηζζα ηη ζα θνξνύζε 

ζηε γηνξηή. 

wh-

question 

 Ο ηδίηδηθαο δηάβαδε έλα βηβιίν πνπ έγξαςε ν 

βαζηιηάο ηεο δνύγθιαο. 

relative 

clause 
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Appendix C 

Test of Idioms and Metaphors (TIM) 

 

 

ΚΑΣΑΝΟΗ΢Η 

ΜΕΣΑΦΟΡΩΝ ΑΠΑΝΣΗ΢Η 

 

Κατανόηση 

Σι σημαίνει…;  

1 Toπ ‗ζηξηςε ε βίδα 

Α) Σξειάζεθε    

B) Αγρώζεθε     

Γ) Mπεξδεύηεθε 

    

2 Μνπ έγηλε βξαρλάο 

Α) Με πηέδεη ςπρνινγηθά    

B) Με ζέιεη    

Γ) Με ζηελεύεη 

    

3 Σνπ κίιεζε έμσ από ηα δόληηα 

Α)Σνπ κίιεζε απζηεξά  

B)Σνπ κίιεζε μεθάζαξα    

Γ)Γελ ηνικά λα κηιήζεη 

    

4 Έρσ έλα θεθάιη θαδάλη 

Α) Έρσ πνιιέο ζθέςεηο  

B) Δίκαη άξξσζηνο/ή   

Γ) Έρσ πνλνθέθαιν 

    

5 

Μαδεύηεθε εθεί θάζε θαξπδηάο 

θαξύδη 

Α) ΋ινη ηξεινί εδώ   

B) Μαδεύηεθαλ θάζε είδνπο άλζξσπνη 

Γ) ΋ινη καδί ελσκέλνη  
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6 Σνλ θόιιεζα ζηνλ ηνίρν 

Α) Πέθηεη μύιν  

B)Λέεη ςέκαηα  

Γ)Σνλ απνζηόκσζα 

    

7 Πλίγεηαη ζε κηα θνπηαιηά λεξό 

Α) Γελ κπνξεί λα αληαπεμέιζεη ζε δπζθνιίεο 

B)Φνβάηαη 

Γ)Αγρώλεηαη 

    

8 Μαζάεη ηα ιόγηα ηνπ 

Α) Με απνθεύγεη  

B)Γελ ζηακαηά λα κηιά  

Γ)Γελ κηιάεη μεθάζαξα 

    

9 Γελ μέξσ ηη καγεηξεύνπλ 

Α) Γελ μέξσ ηη ύπνπιν ζρεδηάδνπλ 

B) Λέλε ςέκαηα                     

Γ) Με θνξντδεύνπλ  

    

10 Απηόο δε κνπ γεκίδεη ην κάηη 

Α) Απηόο είλαη λεπξηθόο 

B) Απηόο είλαη ύπνπινο                    

Γ) Απηόο δελ κνπ εκπλέεη εκπηζηνζύλε 

    

 

 

11 

 

 

Δίλαη ζαλ ηε κέξα κε ηε λύρηα 

Α) Δίλαη εληειώο δηαθνξεηηθνί 

B) Γελ ηαηξηάδνπλ            

Γ) Σαηξηάδνπλ 
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12 

 

 

Γελ ηα ζεθώλεη θάηη ηέηνηα 

Α) Γελ ηα αλέρεηαη απηά 

B) Δίλαη ζθιεξόο  

Γ) Γελ ζεθώλεη ζπδήηεζε 

    

13 

Κάλσ καύξα κάηηα λα δσ 

θάπνηνλ 

Α) Έρσ πνιύ θαηξό λα δσ θάπνηνλ 

B) Έρσ ραζεί από όινπο   

Γ) Γελ μέξσ πνπ είκαη 

    

14 Χάλσ ηα ιόγηα κνπ 

Α) Μηιώ ζε θάπνηνλ ρσξίο λα βξίζθσ 

αληαπόθξηζε  

B) Γελ μέξσ ηη ιέσ   

Γ) ΢ηακαηώ λα κηιώ ηώξα 

    

15 Χάλσ η‘ απγά θαη ηα παζράιηα 

Α) Χάλσ ηα πάληα/ρξενθνπώ 

B) Θέισ πεξηζζόηεξα από όζα έρσ  

Γ) Γελ έρσ ηίπνηα 

   

16 ΢αλ ην ζθύιν κε ηε γάηα 

Α) Γηα αλζξώπνπο πνπ καιώλνπλ ζπλερώο   

B) Γηα αλζξώπνπο πνπ είλαη θίινη 

Γ) Γηα αλζξώπνπο πνπ δελ μέξνπλ ηη ηνπο 

γίλεηαη 

    

17 ΢αλ βξεγκέλε γάηα 

Α) Νηώζσ ακεραλία 

B)Σαπεηλσκέλνο 

Γ) Ννηώζσ άζρεκα 
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18 Ρίρλσ καύξε πέηξα πίζσ κνπ 

Α) Έθπγα από ην ζπίηηB) Γελ ζέισ λα ηνπο 

μαλαδώ                       

Γ) Φεύγσ απνθαζηζκέλνο λα κελ επηζηξέςσ 

πνηέ 

    

19 Ρίρλσ άδεηα, λα πηάζσ γεκάηα 

Α) Πξνζπαζώ κε έκκεζν ηξόπν λα κάζσ θάηη 

B) Αδηαθνξώ                      

Γ) Λέσ θαθίεο 

    

20 Ρίρλσ ην γάληη ζε θάπνηνλ 

Α) Πξνθαιώ, απαηηώ μεθαζάξηζκα  

B) Σαπεηλώλνκαη                       

Γ) ΢πθνθαληώ 

    

21 

Ρίρλνκαη ζηε θσηηά γηα 

θάπνηνλ 

Α) Κάλσ ηνλ αλήμεξν 

B) Θπζηάδνκαη γηα θάπνηνλ           

Γ) Αθνζηώλνκαη  

    

22 Χάιαζα ηνλ θόζκν 

Α) Αλαζηάησζα ηα πάληα  

B) Καηάζηξεςα ηα πάληα                 

Γ) Έραζα ηα πάληα 

    

23 Γηα ηα κάηηα ηνπ θόζκνπ 

Α) Κάλσ θάηη γηα ηελ πιάθα 

B) Κάλσ θάηη γηαηί ην ζέισ  

Γ) Κάλσ θάηη γηα λα ην δνπλ νη άιινη 
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24 

 

 

 

Εεη ζηνλ θόζκν ηνπ 

 

Α) Γελ έρεη επαθή κε ηελ πξαγκαηηθόηεηα 

B) Έρεη επαθή κε όιν ηνλ θόζκν  

Γ) Γελ επηθνηλσλεί 

    

25 Γε ράιαζε θη ν θόζκνο 

Α) ΋ια πήγαλ ζηξαβά   

B) Γελ είλαη θάηη ζνβαξό                     

Γ) ΋ια ζα πάλε θαιά 

    

26 Ήξζε ν θόζκνο ηα πάλσ θάησ 

Α) Γελ έγηλαλ αιιαγέο  

B) Έγηλαλ ιίγεο αιιαγέο                             

Γ) Έγηλαλ κεγάιεο αιιαγέο 

    

27 Μαο πόηηζε όινπο θαξκάθη 

Α) Μαο ραξνπνίεζε όινπο    

B) Μαο πίθξαλε όινπο                    

Γ) Μαο δπζθνιεύεη όινπο 

   

28 Κνηκάηαη κε ηηο θόηεο 

Α) Κνηκάηαη πνιύ λσξίο   

B) Κνηκάηαη πνιύ αξγά                    

C) Γελ θνηκάηαη 

    

29 

Σνπ ηα βγάδεηο κε ην ηζηγθέιη 

ή είλαη ζθίγγα 

Α) Σνπ παίξλεη θαλείο ιόγηα κε δπζθνιία  

B) Γελ ηνπ παίξλεηο ιόγηα   

C) Σνπ παίξλεη θαλείο κε επθνιία ιόγηα 
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30 Σξαβάεη ηα καιιηά ηνπ 

Α) Γελ είλαη θαιά  

B) Έπαζε θξίζε                                                     

C) Βξίζθεηαη ζε απόγλσζε 

   

 

 

  ΠΑΡΑΓΩΓΗ ΜΕΣΑΦΟΡΩΝ ΑΠΑΝΣΗ΢Η 

  Σι εννοούμε όταν λέμε…..   

      

1 Έρεη θαβαιήζεη ην θαιάκη   

  

  

2 Γελ ζεθώλεη κύγα ζην ζπαζί ηνπ   

  

  

3 Βγάδεη από ηε κύγα μίγθη   

  

  

4 Σνπ γελλνύλ θαη ηα θνθόξηα   

  

  

5 

Σν έλα ηνπ βξνκά θαη ην άιιν ηνπ 

κπξίδεη   

  

  

6 Ο ζθνπόο αγηάδεη ηα κέζα   

  

  

7 Χηίδσ πύξγν ζηελ άκκν   

  

  

8 Ρίρλσ ιάδη ζηε θσηηά   

  

  

9 

Σξάβεμε ην ραιί θάησ από ηα πόδηα 

κνπ   

  

  

10 Μπήθε ζηε κύηε καο   

  

  



 

144 

 

11 Βξάδεη ζην δνπκί ηνπ   

  

  

12 Μηα ραξά θαη δύν ηξνκάξεο   

  

  

13 Κάλεη ην άζπξν καύξν   

  

  

14 Έρεη ιεξσκέλε ηε θσιηά ηνπ   

  

  

15 Σνλ έρεη κε ζηάμεη θαη κε βξέμεη   
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Appendix D 

Examples of the picture stimuli 

 

Example 1: hammer - ζθπξί  

 

 

Example 2: κπζηξί -trowel  
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Example3: πνηηζηήξη-watering can  

 

 

Example 4: θαξθώλεη-hammering  
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Example 5: καγεηξεύεη- cooking 


