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ABSTRACT

Objectives: Wernicke’s aphasia is one of the most prominent focal brain deficits affecting the
comprehension abilities of patients while preserving their production abilities. Although a lot
of studies in different languages have been conducted to analyze the nature of this deficit, still
some controversies exist in this regard. While some research studies attribute this defect to a
performance problem, some research highlight competence deficit and hypothesize qualitative
problems. This research, considering the lack of sufficient literature in Persian, tries to
reconcile this controversy by investigating the nature of the semantic field in Persian-speaking
patients with Wernicke’s aphasia and to compare their semantic processing abilities with those
of healthy controls.
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Methods: In doing so, a semantic judgment task was administered to 10 patients with
Wernicke’s aphasia and their age- and education-matched controls to recognize different
semantic relations between a group of words whose meanings were related to each other in
some way or another.

Results: The results showed dissociation in the subjects’ performance. While patients with
Wernicke’s aphasia had severe deficits in semantic judgment tasks, healthy control performed
very well. This selective performance was also observed in different semantic pairs. Also,
patients with Wernicke’s aphasia performed poorly in almost all classes of semantic pairs, but
the severity of their problems was more prominent in certain semantic categories.

Discussion: The findings, in line with a competence deficit hypothesis, suggest that linguistic

Keywords: :  items are processed in the mental lexicon as a semantic unit. Hence, linguistic items are
Wernicke, Semantic field, . categorized in a brain network correlating with each other based on different semantic
Naming ¢ relationships.

* Corresponding Author:

Omid Azad, PhD.

Address: Department of English, Faculty of Linguistics, University of Gonabad, Gonabad, Iran.
Tel: +98 (911) 3203468

E-mail: oazad62@gonabad.ac.ir

257



http://irj.uswr.ac.ir/
https://orcid.org/0000-0002-0265-0037
http://dx.doi.org/10.32598/irj.18.3.378.3
http://irj.uswr.ac.ir/page/78/Open-Access-Policy
https://crossmark.crossref.org/dialog/?doi=10.32598/irj.18.3.378.3
http://irj.uswr.ac.ir/page/78/Open-Access-Policy

September 2020, Volume 18, Number 3

Highlights
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e Persian-speaking patients with Wernicke’s aphasia are incapable of recognizing semantic relationships between

words.

e The cause of their deficit is their competence, rather than performance.

e Words are stored in the brain in a bundle of a network rather than separate linguistic units.

Plain Language Summary

One of the most serious problems of Wernicke’s aphasia as focal brain damage is that patients cannot understand
words and sentences. In this study, we analyzed if these patients are capable of understanding the related words. For
example, we investigated if they could understand pairs of words whose meanings are opposite; e.g. short vs. tall. The
results showed that patients have severe problems recognizing related words compared to healthy people. As a ramifi-
cation for this problem, speech therapists, should consider this shortcoming and try to emphasize teaching semantically

related words.

1. Introduction

he semantic field or semantic domain

describes words based on their similar

semantic features [1]. The words in a

semantic field encompass a general

phenomenon. Being a general layer of

meaning, the semantic field coordinates
words based on their common conceptual framework [2,
3]. Because of its significant importance in the linguis-
tic processing of healthy individuals, some studies have
delved into its internal structure. Among these research
studies, some are outstanding [4-7].

It is noteworthy to mention that the studies of semantic
processing are not confined to healthy individuals. That
is, the analysis of semantic processing in neuropsycho-
logical diseases like aphasia has always been taken se-
riously by researchers. Aphasia is a neuropsychological
and neuropathological disease that is the result of focal
damage to the temporal or frontal lobes of the brain. In
this disease, people’s comprehensive and productive
abilities are damaged affecting their linguistic capabili-
ties more particularly. In this way, While Broca’s apha-
sia affects the productive abilities of people, Wernicke’s
aphasia negatively affects the comprehensive abilities of
people. The different areas of language which are nega-
tively affected in aphasia include semantic processing,
advanced syntactic structure, pragmatic and phonetic
abilities, semantic processing, and in particular seman-
tic field analysis. They have been considered in previous
literature both in patients with Boca’s [8-12] and Wer-
nicke’s aphasia [13-16].

Although some papers investigated the internal struc-
ture of the semantic field of patients with Wernicke in
different languages, few studies have concentrated on
this issue in the Persian context. For instance, Mastura et
al. have analyzed semantic processing in Persian partici-
pants [17]. Although in these studies, semantic abilities
in neuropsychological and neurodegenerative diseases
have been investigated, the analysis of semantic field
structure and more importantly its internal structure has
not been taken into account seriously.

As a dynamic semantic phenomenon and also due to its
intercultural differences in different languages and its re-
lationship to belief systems [3], the semantic field should
be investigated in different languages like Persian and in
doing so, a more vivid picture of the nature of its prob-
able deficit could be drawn. In Iran, no specific research
has yet studied the structure of the semantic field in
aphasia. Hence, because of the lack of enough research
on analyzing the nature of semantic processing in patho-
logical diseases in general and Persian-speaking patients
with Wernicke’s aphasia in particular, this study tried to
fill in the aforementioned gap in the Persian setting via
scrutinizing an important area of language namely se-
mantics. In doing so, we suggest some possible linguistic
strategies which could be used to enhance patients’ com-
municative competence. So, the rehabilitative outcome
of the research could be robust.

2. Methods

Initially, 15 monolingual Persian-speaking male pa-
tients with Wernicke’s aphasia were chosen from Mehr
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Table 1. Semantic associative subtypes and their definitions

Superordinate The Noun “a” is a Member of Noun “b”; Lemon and “ Fruit”

Attribute Adjectives describing a feature of the target picture; juicy and tangerine

Contrast coordinate Members of the same superordinate category; butter and cheese

Identity The name of the object itself

Function associate
Functional context

Antonyms

Verbs depicting nouns’ functions; ice cream and eat
The specific condition or setting in which the target occurs; milk and breakfast

Words having contrastive relationships; tall and short

Hospital, of whom 12 were chosen following the order
of their admission to the hospital. The specific tool to se-
lect these patients was Boston Aphasia Battery Subtests
of Auditory Comprehension. In the next stage, 2 patients
were eliminated from the test because they were too im-
paired to understand and perform the test accurately.

Ultimately,10 patients with severe Wernicke’s apha-
sia and 20 age- and education-matched healthy controls
were chosen after consulting with their doctors and re-
viewed their neuropsychological profile. In the case of
both groups, written consent was taken based on which
all subjects unanimously accepted to take part in the re-
search. The inclusion criteria for the Wernicke’s group
included: 1. Lack of addiction to alcohol or other drugs;
2. Lack of any other focal damage or any kind of neuro-
psychological diseases like severe depression or anxiety;
3. Intact visual or comprehension ability in such a way
that the participants could perform satisfactorily on the
experiment.

The primary test used to assess subjects’ semantic net-
work status was the semantic priming test. The rationale
for choosing this test was its viability, easy performance,
and manipulation. To choose our test’s tokens, first of
all, 40 flashcards denoting some frequently used nouns
and adjectives were chosen. In the next stage, to select
appropriate tokens, the reliability and validity of the
words were assessed via asking 50 age- and education-
matched individuals to select as many semantic asso-
ciative types as possible based on the pictures drawn
on different flashcards. Having participated in the pilot
study, all healthy individuals could choose all semantic
associative pictures with high reliability (95%). Hence,
all the stimuli were chosen for our main test. Before ini-
tiating the test, all subjects were instructed on how to
conduct the test. That is, all subjects were explained that
they were to judge which picture stimuli corresponds
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to which target word(s). The semantic associative sub-
types to be chosen for analysis and their definitions were
shown in Table 1.

Having enumerated the number of correct associative
priming that the participants could count and also their
performance pattern, the final data were obtained and
subsequently analyzed using inferential statistics, includ-
ing the independent t-test, Duncan and 2-way ANOVA.

3. Results

In Table 2, the percentage of correct associative pictures
of each semantic associative subtype has been shown.

As the Table 2 shows, there were significant differences
between patients with Wernicke’s aphasia and healthy
controls both in the number of correct responses they
could produce and also in the optimal performance in
each semantic subtype.

In Table 3, the subjects’ performance in each associa-
tive semantic subtype was compared using the indepen-
dent t-test, Duncan and 2-way ANOVA. Moreover, to
compare healthy controls and healthy patients with Wer-
nicke’s aphasia in each subcategory, the Pearson correla-
tion coefficient was used.

As the above Table shows, a systematic difference in
the structure of semantic associations in either group
could easily be detected. That is, while the first semantic
associative subtypes chosen by patients with Wernicke’s
aphasia were identity and contrast coordinates, the
healthy controls’ priorities in semantic subtype recogni-
tion were function and attribute subtypes.

Azad O. Semantic in Persian-Speaking With Wernicke’s Aphasia. IRJ. 2020; 18(3):257-262.
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Table 2. Percentage of associative semantic subtypes in number

Semantic Relation Patients With Wernicke’s Aphasia Healthy Control
Superordinate 37 87
Attribute 25 90
Contrast coordinate 42 78
Function associate 28 93
Functional context 18 89
Antonyms 26 83
Identity 70 88
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Table 3. The subjects’ performance in each semantic associative subtype

Patients With Wernicke’s Aphasia

Semantic Relation Healthy Control

R=
Superordinate 0.597 (P=0.00, /t/<2.16)
Attribute 0.467 (P=0.001, /1/<2.16)
Contrast coordinate 0.642 (P=0.00, /t/<2.16)
Function associate 0.743 (P=0.03, /t/<2.16)
Functional context 0.327 (P=0.00, /t/<2.16)
Antonyms 0.312 (P=0.02, /t/<2.16)
Identity 0.448 (P=0.00, /t/<2.16)

4. Discussion

The purpose of our paper was twofold. First, we were
going to see if the structure of the semantic field is dam-
aged in severe Wernicke’s aphasia and if so, more specif-
ically, and as our second objective, which component(s)
of the semantic field was or were probably more severely
damaged.

Our results showed that patients with Wernicke’s apha-
sia compared to their healthy counterparts had problems
in enumerating sufficient associative semantic catego-
ries. That is, much smaller associative lists they could
count compared to those of healthy controls on the one
hand and also their tendency to choose some semanti-
cally unrelated pictures for the target words, on the other
hand, corroborates our hypothesis asserting Wernicke’s
semantic field deficit. This result, consistent with the re-
lated literature, demonstrates Wernicke’s patients’ defi-
cits in the semantic field [13-16, 18, 19]. Moreover, our
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research corroborates with Rose and Douglas’s study
suggesting that knowledge about object attribute and
function are among the most determining parameters
in Wernicke’s patients’ semantic field internal structure
[20]. Their results showed that semantic field analysis
could be an important tool to recognize lexical-semantic
impairment in aphasic patients.

Moreover, patients with Wernicke’s aphasia tend to
choose an identity as their foremost semantic associative
subtype on the one hand, and also their preference to opt
functional context semantic associative subtype as their
ultimate category on the other hand. All provide reliable
evidence justifying the deficit not only in the quantity of
semantic network but also in its quality proving more
fundamental problems in these patients. As Thompson
and his colleagues assert, when functional context sub-
types of the semantic field are more severely damaged,
it will be a defining factor demonstrating semantic field
breakdown [16]. In this circumstance, their major se-
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mantic deficit could be attributed to storage rather than
retrieval representing a more critical semantic process-
ing deficit in these patients.

5. Conclusion

This research as the first in its type tried to shed some
light on the nature of the semantic field in two groups
of patients and healthy control. As the findings showed,
because of damage to the temporal lobe and prefrontal
areas of the brain, individuals’ semantic fields were dam-
aged interfering with their linguistic performance. A lot
of research studies highlight the importance of semantic
network and intact semantic ability in both comprehend-
ing and producing linguistic stimuli that have so far been
analyzed [4-7]. Because of the critical role of the seman-
tic field, speech therapists and neuropsychologists, be-
ing aware of this issue, could analyze the structure of
the semantic field in Wernicke’s aphasia and in doing
so, find the results of such studies useful in employing
suitable rehabilitative strategies. The outcome of these
measures would be Wernicke’s patients’ better perfor-
mance in different linguistic contexts. However, as our
ultimate comment, it should also be emphasized that our
research was conducted on a highly restricted group of
patients with Wernicke’s aphasia whose number was
also limited. Thus, to achieve more comprehensive and
conclusive results, other similar complementary studies
with more participants, and also more demographic vari-
ables like social class or gender could also be taken into
consideration.

Last but not least, it is through all these considerations
that a more realistic picture of Wernicke’s aphasia could
be depicted.

Ethical Considerations
Compliance with ethical guidelines

All ethical principles are considered in this article. The
participants were informed about the purpose of the re-
search and its implementation stages.

Funding

This research did not receive any grant from funding
agencies in the public, commercial, or non-profit sectors.

Conflict of interest

The author declared no conflict of interest.

September 2020, Volume 18, Number 3

References

[1] Brinton L], Brinton D. The linguistic structure of mod-
ern English. Amsterdam: John Benjamins Publishing; 2010.
[DOI:10.1075/ z.156]

[2] Akmajian A, Demers RA, Harnish RM. Linguistics: An in-
troduction to language and communication. 2 ed. London:
MIT Press; 1984.

[3] Hintikka J. Aspects of metaphor. Berlin: Springer Science
& Business Media; 2013. https://books.google.com/books/
about/ Aspects_of_Metaphor.html?id=gx1e2g]JFWPgC

[4] Benitez PF, Usén RM. The paradigmatic and syntagmatic
structure of the lexical field of feeling. Cuadernos de Investi-
gacion Filologica. 2013; 23:35-60. [DOI:10.18172/ cif.2407]

[5] Johnson-Laird PN, Oatley K. The language of emotions: An
analysis of a semantic field. Cognition and Emotion. 1989;
3(2):81-123. [DOI:10.1080/02699938908408075]

[6] Nerlich B, Clarke DD. Semantic fields and frames: Histori-
cal explorations of the interface between language, action,
and cognition. Journal of Pragmatics. 2000; 32(2):125-50.
[DOI:10.1016/S0378-2166(99)00042-9]

[7] Zhouravlev A, Dobrova V, Nurtdinova L. On some basic
methods of analysis of content and structure of lexical-se-
mantic fields. International Conference” Topical Problems
of Philology and Didactics: Interdisciplinary Approach in
Humanities and Social Sciences” (TPHD 2018). Paris: Atlantis
Press; 2019. [DOI:10.2991/ tphd-18.2019.89]

[8] Butterworth B, Howard D, McLoughlin P. The semantic def-
icit in aphasia: The relationship between semantic errors in
auditory comprehension and picture naming. Neuropsycho-
logia. 1984; 22(4):409-26. [DOI:10.1016,/0028-3932(84)90036-8]
[PMID]

[9] Grober E. The breakdown of word meanings in aphasia. Cor-
tex. 1984; 20(4):557-66. [DOI:10.1016,/S0010-9452(84)80058-1]
[PMID]

[10] Grodzinsky Y, Amunts K. Broca’s region. Oxford:
Oxford University Press; 2006. [DOI:10.1093/acprof:o
s0/9780195177640.001.0001]

[11] Semenza C, Bisiacchi PS, Romani L. Naming disorders
and semantic representations. Journal of Psycholinguistic Re-
search. 1992; 21(5):349-64. [DOI:10.1007/BF01067920] [PMID]

[12] Yee E, Blumstein SE, Sedivy JC. Lexical-semantic activation
in Broca’s and Wernicke’s aphasia: Evidence from eye move-
ments. Journal of Cognitive Neuroscience. 2008; 20(4):592-612.
[DOI:10.1162/jocn.2008.20056] [PMID] [PMCID]

[13] Balliet R, Levy B, Blood KM. Upper extremity sensory
feedback therapy in chronic cerebrovascular accident patients
with impaired expressive aphasia and auditory comprehen-
sion. Archives of Physical Medicine and Rehabilitation. 1986;
67(5):304-10. [PMID]

[14] Pifiango MM, Zurif EB. Semantic Operations in Aphasic
Comprehension: Implications for the Cortical Organiza-
tion of Language. Brain and Language. 2001; 79(2):297-308.
[DOI:10.1006/ brin.2001.2492] [PMID]

[15] Pulvermuller F, Mohr B, Sedat N, Hadler B, Rayman J. Word
class-specific deficits in Wernicke’s aphasia. Neurocase. 1996;
2(3):203-12. [DOI:10.1093 /neucas/2.3.203-a]

Azad O. Semantic in Persian-Speaking With Wernicke’s Aphasia. IRJ. 2020; 18(3):257-262.



http://irj.uswr.ac.ir/
https://doi.org/10.1075/z.156
https://books.google.com/books/about/Aspects_of_Metaphor.html?id=gx1e2gJFWPgC 
https://books.google.com/books/about/Aspects_of_Metaphor.html?id=gx1e2gJFWPgC 
https://doi.org/10.18172/cif.2407
https://doi.org/10.1080/02699938908408075
https://doi.org/10.1016/S0378-2166(99)00042-9
https://doi.org/10.2991/tphd-18.2019.89
https://doi.org/10.1016/0028-3932(84)90036-8
https://pubmed-ncbi-nlm-nih-gov.ezp.kmu.edu.tw/6207456/
https://doi.org/10.1016/S0010-9452(84)80058-1
https://pubmed-ncbi-nlm-nih-gov.ezp.kmu.edu.tw/6518796/
https://doi.org/10.1093/acprof:oso/9780195177640.001.0001
https://doi.org/10.1093/acprof:oso/9780195177640.001.0001
https://doi.org/10.1007/BF01067920
https://www.ncbi.nlm.nih.gov/pubmed/1447728
https://doi.org/10.1162/jocn.2008.20056
https://www.ncbi.nlm.nih.gov/pubmed/18052783
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3474198
https://pubmed-ncbi-nlm-nih-gov.ezp.kmu.edu.tw/3518658/
https://doi.org/10.1006/brln.2001.2492
https://www.ncbi.nlm.nih.gov/pubmed/11712848
https://doi.org/10.1093/neucas/2.3.203-a

September 2020, Volume 18, Number 3 l] ranian E]ehabilitation !]ournal

[16] Thompson HE, Robson H, Lambon Ralph MA, Jefferies E.
Varieties of semantic “access’ deficit in Wernicke’s aphasia and
semantic aphasia. Brain. 2015; 138(12):3776-92. [DOI:10.1093/
brain/awv281] [PMID] [PMCID]

[17] Akhmedova MN, Garayeva AK. General issues of homon-
ymy in the Persian language. Journal of Sustainable Develop-
ment. 2015; 8(4):126-31. [DOI:10.5539/jsd.v8n4p126]

[18] Bisiacchi P, Denes G, Semenza C. Semantic field in aphasia:
An experimental investigation on comprehension of the rela-
tions of class and property. Schweizer Archiv Fiir Neurologie,
Neurochirurgie and Psychiatrie. 1976; 118(2):207-13. [PMID]

[19] Melice-Ledent S, Gainotti G, Messerli P, Tissot R. Elementa-
ry logic and semantic fields in aphasia. Revue Neurologique.
1976; 132(5):343-59. [PMID]

[20] Rose M, Douglas J. Treating a semantic word production
deficit in aphasia with verbal and gesture methods. Aphasiol-
ogy. 2008; 22(1):20-41. [DOI:10.1080/ 02687030600742020]



http://irj.uswr.ac.ir/
https://doi.org/10.1093/brain/awv281
https://doi.org/10.1093/brain/awv281
https://www.ncbi.nlm.nih.gov/pubmed/26454668
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4655340
https://doi.org/10.5539/jsd.v8n4p126
https://pubmed-ncbi-nlm-nih-gov.ezp.kmu.edu.tw/948732/
https://pubmed-ncbi-nlm-nih-gov.ezp.kmu.edu.tw/959704/
https://doi.org/10.1080/02687030600742020

