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CHAPTER 1

In this chapter, we provide a brief overview of the topics investigated in this dissertation 
and an outline of its overall structure. 

1.1. APHASIA

Aphasia is a language impairment incurred by localized damage to the brain. The most 
common cause of aphasia is a stroke, with around one third of ischemic strokes resulting 
in aphasia (Engelter et al., 2006). There are other causes as well, such as traumatic brain 
injury, infection, or a brain tumor. Symptoms of aphasia vary significantly and include 
deficits in the production and comprehension of language at different levels (phonology, 
lexical semantics, and morphosyntax) and across modalities (spoken and written). Several 
classification systems of aphasia exist based on combinations of symptoms and typical 
localization of the lesion in the brain (e.g., Ardila, 2010).

Studying aphasia is important both from a theoretical and a clinical point of view. 
Theoretical research on aphasia helps to generate and verify linguistic models: within the 
framework of cognitive neuropsychology, evidence from the performance of individuals 
with brain damage can, under certain assumptions, be used to make inferences about 
normal cognitive architectures (Caramazza, 1986; Coltheart, 2017). Behavioral 
experiments can be complemented by the investigation of neural substrates of different 
linguistic functions to inform models of language organization in the brain. The clinical 
implications of such research are substantial, as information about the (neuro)cognitive 
organization of language helps the researchers to develop proper diagnostic procedures 
and effective and efficient intervention programs. 

1.2. VERB PROCESSING IN APHASIA

Throughout the history of aphasiology, verb processing has long remained understudied. 
Traditionally, research on lexical processing in aphasia was built around noun retrieval 
and comprehension deficits. However, after verb / noun processing dissociations had 
been reported (Goodglass, Klein, Carey, & Jones, 1966; Luria & Tsvetkova, 1968; Miceli, 
Silveri, Villa, & Caramazza, 1984), many studies appeared that investigated the differences 
between the two word classes (see Cappa & Perani, 2003; Crepaldi et al., 2013; Crepaldi, 
Berlingeri, Paulesu, & Luzzatti, 2011; Mätzig, Druks, Masterson, & Vigliocco, 2009; 
Vigliocco, Vinson, Druks, Barber, & Cappa, 2011, for reviews). 

At the single word level, verbs are usually more challenging to process than nouns: 
in aphasia, they are retrieved (Mätzig et al., 2009) and comprehended (Soloukhina & 
Ivanova, 2018) less accurately. Several hypotheses exist regarding the properties that 
make the processing of verbs difficult, such as their semantic organization, the inherent 
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presence of argument structure, morphological complexity, and low imageability (see 
Mätzig et al., 2009, for a discussion). Although no consensus exists regarding the nature 
of the behavioral differences among aphasic individuals for verb and noun processing, it 
is clear that verb processing is a topic worth thorough investigation.

The assessment of verb processing in aphasia should be performed with several basic 
considerations in mind. Firstly, quality materials for production and comprehension 
tasks, with data on performance in neurologically healthy speakers, should be available. 
Secondly, parameters of the materials that potentially influence performance (so-called 
psycholinguistic variables) should be controlled for, if possible. For single words, verbs 
as well as nouns, effects of name agreement, image agreement, imageability, visual 
complexity, word frequency, familiarity, and age of acquisition have been empirically 
demonstrated to be relevant in healthy and aphasic populations. There are also several 
variables that are relevant specifically for verbs, such as instrumentality, name relation, 
and argument structure. 

In Russian, up until recently no materials for single verb assessment, i.e. adequate 
visual stimuli and data of psycholinguistic variables relevant for verb processing, were 
available. This motivated us to create a large database of stimuli – action pictures and 
corresponding verbal labels – and to collect data on relevant psycholinguistic variables 
from a neurologically healthy population of Russian speakers. The database is presented 
and compared to its counterparts in other languages in Chapter 2.

1.3. NEURAL UNDERPINNINGS OF SINGLE VERB PROCESSING

From a neurological point of view, one influential hypothesis on verb and noun processing 
– that of the fronto-temporal dichotomy (Damasio & Tranel, 1993; Daniele, Giustolisi, 
Silveri, Colosimo, & Gainotti, 1994) – has been thoroughly investigated. According to the 
latter studies, verb and noun processing are partially segregated in the brain, with verbs 
relying mainly on the left inferior frontal and nouns on the left temporal brain regions. 
However, contemporary evidence challenges this hypothesis and alternative accounts 
have been provided (Crepaldi et al., 2013; Crepaldi et al., 2011; Tranel, Adolphs, Damasio, 
& Damasio, 2001; Vigliocco et al., 2011). Some of these accounts relate the observed 
differences to the distinctive lexical-semantic organization of the two word classes.

One framework that tackles the question of verb and action semantics in the brain is 
that of embodied cognition. This approach assumes that higher-level cognitive processes, 
including language, are built upon lower-level processes of perception and action (Meteyard, 
Cuadrado, Bahrami, & Vigliocco, 2012). Within this framework, visual-motion and motor 
processing areas, such as the left posterior latero-temporal cortex and left premotor/primary 
motor areas, are involved in action verb processing (Kemmerer, 2015b). However, the 
evidence from neuroimaging and lesion studies is mixed, and questions remain about the 
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nature of the involvement of these areas in verb processing. White-matter substrates of verb 
processing also remain understudied so far (see Rofes & Miceli, 2014; for a review), although 
there is evidence from direct electrical current stimulation that similar to noun processing, 
lexical-semantic aspects of verb processing are supported by the inferior fronto-occipital 
fasciculus, as well as the inferior longitudinal and uncinate fasciculi. 

In Chapter 3 of this dissertation, we use the materials developed in Chapter 2 to 
investigate grey- and white-matter neural substrates of the lexical-semantic aspects of 
verb processing. In a group of participants with post-stroke aphasia, we combine an action 
naming task with one of the established methods of lesion analysis – Voxel-based Lesion-
Symptom Mapping (VLSM). The results are discussed in terms of current picture naming 
and semantic processing models. 

1.4.  VERB PROCESSING AND ITS RELATION TO SENTENCE 
PROCESSING IN APHASIA

Studying verbs exclusively at the single-word level would result in an incomplete picture 
because verbs are central to sentence processing. Verbs, as labels for events, are the core of 
the proposition: they define the argument structure of the utterance and assign grammatical 
roles to other sentence constituents. In many languages, verbs are also morphosyntactically 
rich: they carry inflection markers for tense and aspect, and a correct form should be chosen 
according to the rules of agreement. In production, the failure of verb retrieval, incorrect 
grammatical role assignment, or inflection errors make a sentence ungrammatical; in 
comprehension, the erroneous processing of verbs and related morphosyntactic markers 
can lead to unsuccessful comprehension of the entire sentence. This is why, in aphasia, verb 
and sentence processing should ideally be studied together. Moreover, from a clinical point 
of view, the complex assessment of verbs and sentences allows the clinician to infer the level 
of processing breakdown in an individual with aphasia and to consequently suggest the 
best rehabilitation options. Nevertheless, verbs and sentences are still rarely evaluated in 
a systematic manner outside of research contexts, and only a few studies investigate the 
complex relationship between verb and sentence processing at the individual level (e.g. 
Berndt, Haendiges, Mitchum, & Sandson, 1997; Edwards, 1998). 

Several comprehensive aphasia batteries include the assessment of verbs and sentences 
in some form (Boston Diagnostic Aphasia Examination: Goodglass, Kaplan, & Barresi, 
2001; Comprehensive Aphasia Test: Swinburn, Porter, & Howard, 2004; Psycholinguistic 
Assessment of Language Processing in Aphasia: Kay, Lesser, & Coltheart, 1992; the latest 
editions of the tests are cited). However, these tests have several drawbacks that make 
them suboptimal for the task. First, the number of items for verbs is usually too small. 
Second, important variables are not manipulated systematically. As with single verbs, 
there are parameters that have been shown to have an effect at the sentence level, such as 
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sentence reversibility (Berndt, Mitchum, & Haendiges, 1996), canonicity of the sentence 
structure (e.g., Arantzeta, Bastiaanse, Burchert, Wieling, & Laka, 2017; Bastiaanse & van 
Zonneveld, 2005, 2006; Bates, Friederici, & Wulfeck, 1987; Cho-Reyes & Thompson, 2012; 
Hanne, Sekerina, Vasishth, Burchert, & De Bleser, 2011; Saffran, Schwartz, & Marin, 1980; 
Schwartz, Saffran, & Marin, 1980), and argument structure complexity (e.g., Bastiaanse 
& Van Zonneveld, 2005; Dragoy & Bastiaanse, 2010; Malyutina & Zelenkova, 2019; 
Thompson, 2003). This is why, for adequate assessment of sentence processing, these 
parameters need to be incorporated into test materials. 

Apart from comprehensive assessment batteries, specialized tests exist that focus on verb 
/ sentence processing. For the comprehensive assessment of verb and sentence processing in 
aphasia, two batteries have been developed: the Verb And Sentence Test (VAST; Bastiaanse, 
Maas, & Rispens, 2000) and the Northwestern Assessment of Verbs and Sentences (NAVS; 
Thompson, 2011). Although they differ somewhat in focus and theoretical framework, 
these two tests consider, in one way or another, the variables relevant for verb and sentence 
processing and allow researchers to comprehensively evaluate aphasic impairment. 

Chapter 4 of this dissertation tackles the question of the relationship between different 
aspects of verb and sentence processing in production and comprehension. First, we 
adapt the Verb And Sentence Test (Bastiaanse et al., 2000) to the Russian language taking 
into account variables relevant for single verb and sentence processing, with changes in 
the materials warranted by the difference between Dutch and Russian. We then use the 
Russian version of the test to investigate individual profiles of test performance in a large 
group of people with aphasia (PWA). 

1.5.  SUMMARY

To sum up, this dissertation addresses several questions related to verb and sentence 
processing in aphasia. In Chapter 2, we present a stimuli database of action pictures 
and verbs that contains data on the relevant psycholinguistic variables collected from 
neurologically healthy Russian-speaking participants. In Chapter 3, we investigate the 
neural underpinnings of verb processing at the single-word level, using the materials 
described in Chapter 2, applying a lesion-analysis method in a group of PWA. In Chapter 
4, we move beyond the single-word level to sentence-level processing. We use the Russian 
version of a comprehensive assessment battery, the VAST, to explore possible relationships 
between different aspects of verb and sentence processing in aphasia. In Chapter 5, the 
results of this dissertation are summarized and discussed. We also outline the clinical 
implications of our findings, and suggest directions for future research. 

Three chapters of this dissertation have been published as papers (Chapters 2 and 3) or 
submitted for publication (Chapter 4). Complete bibliographical references are provided 
in each corresponding chapter.
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