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Coronavirus disease-2019 (COVID-19) was first 
discovered in Wuhan, China and the common symp-
toms of COVID-19 include fever, cough, and short-

ness of breath. Muscle aches, sputum production, and 
sore throat are less common symptoms.1 COVID-19 
affects the central nervous system (CNS) which has 

Investigating the Relationship Between COVID-19 and Naming: 
A Descriptive Study 
Adlandırma ve COVID-19 Arasındaki İlişkinin Belirlenmesi: 
Tanımlayıcı Çalışma 
     Elif Nur AKBAYIRa,     Asude Sündüz YAYLAa,     Fenise Selin KARALIa,     Zehra SAVAŞb, 
     Elif İkbal ESKİOĞLUa 
aDepartment of Speech and Language Therapy, Biruni University Faculty of Health Sciences, İstanbul, Türkiye 
bDepartment of Speech and Language Therapy, Kütahya Health Science University Faculty of Health Sciences, Kütahya, Türkiye

ABS TRACT Objective: Coronavirus disease-2019 (COVID-19) was 
first discovered in Wuhan, China in 2019, and has spread worldwide 
since its discovery, leading to the COVID-19 pandemic. It is frequently 
known that COVID-19 causes side effects such as fever, cough, diffi-
culty in breathing, and neuropsychiatric disorders such as delirium and 
changes in consciousness by affecting the central nervous system. How-
ever, studies on naming and its effect on word-retrieval are very limited. 
Naming is a language skill that includes the ability of an individual to 
name an object or an image of an object, that is, the process of recall-
ing words and producing words. The aim of the present study is to de-
termine the relationship between COVID-19 and naming difficulties. 
Material and Methods: In the first stage, a questionnaire was sent to 
the volunteer participants to obtain demographic information. Among 
the participants whose demographic information was obtained, nam-
ing skills assessment tests were applied to people aged 18-40 who had 
COVID-19 and those who have not had COVID-19. The Boston Nam-
ing Test was used to assess naming, the Pyramid Palm Trees Test to as-
sess access to semantic information, the Word Fluency (K-A-S) Test 
and categorical fluency tests to assess verbal fluency; and the Montreal 
Cognitive Assessment Test to assess cognitive skills. Results: The test 
results were analyzed and the relationship between COVID-19 and 
naming and word-retrieval difficulties was examined. Conclusion: The 
relationship between naming skills and having had COVID-19 was 
found to be significant. 
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ÖZET Amaç: Koronavirüs hastalığı-2019 [coronavirus disease-2019 
(COVID-19)] ilk olarak 2019 yılında Çin’in Wuhan kentinde keşfedil-
dikten sonra dünya çapında yayılmış ve COVID-19 pandemisine yol aç-
mıştır. COVID-19’un santral sinir sistemini etkileyerek ateş, öksürük, 
nefes almada zorluk gibi yan etkilerin yanı sıra bilinç kaybı, sayıklama 
gibi nöropsikiyatrik bozukluklara da neden olduğu sıklıkla bilinmektedir. 
Ancak bu durumun adlandırmaya ve sözcük çağırmaya olan etkisi üze-
rine yapılan çalışmalar oldukça sınırlıdır. Adlandırma, bireyin bir nes-
neyi veya nesnenin görüntüsünü adlandırma becerisini, yani sözcükleri 
hatırlama ve sözcük üretme sürecini içeren bir dil becerisidir. Bu çalış-
manın amacı, COVID-19 ile adlandırma arasındaki ilişkiyi belirlemektir. 
Gereç ve Yöntemler: Bu amaçla ilk aşamada gönüllü katılımcılara de-
mografik bilgilerin elde edilmesi amacıyla bir anket gönderilmiştir. De-
mografik bilgileri elde edilen 18-40 yaş arası katılımcılardan COVID-19 
geçiren ve olmayan kişilere adlandırma becerisini değerlendirmek üzere 
ölçekler uygulandı. Adlandırmayı değerlendirmek için Boston Adlan-
dırma Testi, semantik bilgiye erişimi değerlendirmek için Piramit ve Pal-
miye Ağaçları Testi, sözel akıcılığı değerlendirmek için Kelime Akıcılığı 
(K-A-S) Testi ve kategorik akıcılık testleri ile bilişsel becerileri değer-
lendirmek için Montreal Bilişsel Değerlendirme Testi kullanılmıştır. Bul-
gular: Elde edilen veriler analiz edilerek COVID-19 ile adlandırma ve 
sözcük çağırma güçlükleri arasındaki ilişki incelenmiştir. Sonuç: Bunun 
sonucunda adlandırma becerisi ile COVID-19 geçirmiş olmak arasındaki 
ilişkinin anlamlı olduğu belirlenmiştir. 
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been proven by many studies.2-4 In patients with 
COVID-19, the CNS is affected due to the COVID-
19 drugs used for a long time, and neuropsychiatric 
disorders such as delirium and changes in conscious-
ness can be seen. In addition, headache, dizziness, en-
cephalitis, encephalopathy, cerebrovascular disease, 
peripheral nervous system damage, and neuromus-
cular disorders have been reported in patients.1,5-8 In 
the literature, a study conducted on COVID-19’s ef-
fect on consciousness found that 40 patients with 
COVID-19 had agitation out of 58 patients and they 
were hospitalized in the intensive care unit. 26 of 
these patients were found to have confusion.8 Another 
study on genome sequencing showed that patients 
with encephalitis have severe acute respiratory syn-
drome-coronavirus-2 in the cerebrospinal fluid which 
attacks their CNS.7,9 Some people with COVID-19 
may have persistent symptoms for weeks or months 
after they begin to heal. The term post-acute sequelae 
of COVID-19 (PASC) also known as “Long 
COVID” is used for COVID-19 infection after acute 
sequelae. New and persistent cognitive symptoms are 
common PASC infection and may follow severe or 
mild illness. In a study to determine the clinical fac-
tors associated with PASC, a comprehensive neu-
rocognitive assessment including memory, executive 
functions, processing speed, attention, working mem-
ory, visual-spatial abilities, and language skills was 
applied to the participants. It was determined that the 
participants had cognitive impairments based on the 
reports in the structured interview before and after 
COVID-19.10 In another study, a comprehensive neu-
ropsychological evaluation was performed by apply-
ing multiple tests such as Montreal Cognitive 
Assessment (MoCA), Continuous Performance Test 
II, Rey Auditory Verbal Learning Test, The Rey-Os-
terrieth Complex Figure, Forward and Backward 
Number Propagation, Boston Naming, Block Design, 
Coding, Symbol Search, Trail Making Test, Stroop 
Test, Verbal Fluency Tasks, and the 15-Object Test. 
As a result of this study, it was found that all patients 
in the sample showed cognitive deficits in at least one 
area. In general, the most affected area was attention 
(61.9% of the sample), and the second most affected 
area was executive functions (43% of the sample). 
Also, attention problems have been found, especially 

when it comes to learning, long-term memory, and 
executive functions.2 

Mazza et al. observed that not only executive 
function and information processing were impaired, 
but also verbal fluency and working memory.11 In 
line with this study, a COVID-19 case with a 53-year-
old female who went to the emergency room with 
complaints of general malaise, fever, cough, stutter-
ing, and difficulty in word-finding. Although it was 
thought that the patient might have aphasia due to 
stroke and head trauma, it was determined that there 
was no acute stroke as a result of objective evalua-
tions such as computerize tomography, magnetic 
resonance imaging, and magnetic resonance an-
giography. When the patient was contacted again on 
the second and seventh days after discharge from the 
emergency room visit, the patient still had speech 
problems. This patient can not be used to make a gen-
eralization because the patient was only followed for 
seven days after discharge.12 Therefore, we wanted 
to investigate the effect of COVID-19 on naming. 

Naming is one of the most fundamental func-
tions of language and refers to a person’s capacity to 
identify an object or its picture. The ability to recog-
nize and name visually presented objects requires 
multiple cognitive processes at a complex level. Re-
trieving information about concrete objects from dif-
ferent conceptual domains is based on partially 
dissociated neural systems. Identifying the factors 
that make naming difficult is important for under-
standing the causes of naming problems.13 Since 
naming and word retrieval happen in networks spread 
across different parts of the brain and COVID-19 is 
known to affect the CNS, it is thought that COVID-
19 may be one of the things that affects the naming 
process. However, it has been observed that there are 
little studies on naming and word retrieval after 
COVID-19. 

This study aims to explore the relationship be-
tween COVID-19 and naming. Therefore, we tested 
the hypothesis that there is a relationship between 
COVID-19 and naming. To test our hypothesis, we 
used a set of language and cognitive tasks. In accor-
dance with the results of the applied tests, we seek to 
determine the impacts of COVID-19 on language.  
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 MATERIAL AND METHODS 

RESEARCH METHOD 
The independent variable in this study pertains to the 
presence or absence of COVID-19. On the other 
hand, the dependent variables encompass various 
cognitive activities, including naming and other cog-
nitive functions. The present study obtained ethical 
approval from the Ethics Committee of Biruni Uni-
versity (Protocol Number: 18.11.2021/61-29) and ad-
hered to the principles outlined in the Declaration of 
Helsinki 2008. 

PARTICIPANTS 
72 individuals participated in the study; 36 of the par-
ticipants had COVID-19, 36 of the participants who 
were healthy and had no COVID-19 history. The 
sample size was determined as a result of the power 
analysis made with the PASS 2019 program with a 
random sampling method at a reliability level of 85%. 

The inclusion criteria for participants with 
COVID-19 were as follows: (1) age 18 or 40; (2) 
being a native speaker of Turkish; (3) not having any 
speech and language impairment; (4) having ade-
quate sensory acuity to complete the tasks; and (5) 
giving consent to participate in the study. The exclu-
sion criteria for participants with COVID-19 were as 
follows: (1) age under 18; (2) being bilingual; (3) 
having an additional disability; (4) having head 
trauma in the last two years. The demographic infor-
mation of the participants are shown in Table 1. 

As seen in Table 1, we had 72 participants be-
tween the ages of 18 and 40 (mean age of 
23.41±4.09), and 49 of them were female and 23 of 

them were male. When the education level was in-
vestigated, 57 had a high school degree, and 15 of 
them had a bachelor’s degree. When the symptoms 
of the participants were investigated, coughing was 
the most prominent symptom in the participants with 
COVID-19. And the other main symptoms are 
headache, muscle pain, loss of taste and smell, fever, 
hoarseness, and speech difficulty. 

MATERIALS 
The research was quantitative research, and the data 
were collected in two stages. In the first stage, de-
mographic information of the participants was col-
lected. Afterwards, face-to-face or online interviews 
were conducted with the participants who agreed to 
participate in the second part. Informed consent was 
obtained from all participants. 

In the socio-demographic information form, par-
ticipants were asked about their age, gender, place of 
residency, education level, health status, and whether 
they had COVID-19. If a participant had COVID-19, 
there were further questions regarding their symp-
toms during and after COVID-19. Also, they were 
asked whether they had difficulty naming things, and 
if they did, they were expected to give examples to 
understand whether what they had was naming diffi-
culty. 

Afterwards, participants were given a set of cog-
nitive and language skills tests. The Boston Naming 
Test (BNT) was applied to assess naming and word 
recall.13,14 The Pyramid and Palm Trees Test (PPTT) 
was used to evaluate semantic access.15,16 The Word 
Fluency Test (K-A-S) was used to evaluate verbal flu-
ency, and the MoCA Test.17-20 was used to evaluate 

COVID-19 No COVID-19 history 
n % n % 

Age 18-29 31 86 35 97.2 
30-40 5 14 1 2.8 

Sex Female 21 58.3 28 77.8 
Male 15 41.7 8 22.2 

Education level High school 25 69.4 32 88.9 
Bachelor 11 30.6 4 11.1 

TABLE 1:  Demographic information about participants.
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cognitive functions. All the assessments were com-
pleted in a session. 

DATA ANALYSIS 
The research data were evaluated in the computer en-
vironment in the SPSS 24.0 (IBM SPSS, Inc, Ar-
monk, NY, United States) Package Programme. The 
descriptive statistics of categorical variables were 
subjected to frequency analysis, and the results were 
reported in the form of numerical values and per-
centages. The descriptive statistics of numerical vari-
ables are often reported as the mean (± standard 
deviation) for variables that follow a normal distri-
bution, and the median (min-max) for variables that 
do not follow a normal distribution.  

Upon evaluating the data distribution, a com-
parison was made between groups with a normal dis-
tribution using an independent samples T-test, while 
a comparison was made between groups with a non-
normal distribution using non-parametric methods. 
The Mann-Whitney U test is a nonparametric statis-
tical test used to compare two independent groups. 

 RESULTS 
As shown in Table 2, there was a statistically signif-
icant difference between the BNT scores of COVID-
19 patients and healthy subjects. When this difference 
was analyzed, it was revealed that those who were 
healthy had higher scores in the task.  

There was a statistically significant difference 
between the MoCA scores of COVID-19 patients and 

healthy subjects. When this difference was analyzed, 
it was revealed that those who were healthy had 
higher scores in the cognitive assessment.  

The PPTT scores of COVID-19 patients and 
healthy participants were found to be statistically sig-
nificantly different. When this difference was exam-
ined, it was found that the healthier individuals 
performed better on the task. 

There was a statistically significant difference 
between verbal fluency scores of COVID-19 patients 
and healthy subjects. When this difference was ana-
lyzed, it was revealed that those who were healthy 
had higher scores in the task.  

 DISCUSSION 
In this study, we examined the relationship between 
COVID-19 and naming. Naming can be affected by 
many factors such as age, gender, education, and in-
telligence. Also, environmental variables such as 
target word characteristics, priming effect, and ex-
posure time to stimuli can affect naming accuracy 
and response time.13 The performance of partici-
pants with COVID-19 in the study was significantly 
weaker than that of healthy participants regarding 
naming, cognitive scores, semantic memory, and 
verbal fluency.  

In the literature, the term “PASC”, also known 
as “Long COVID”, has been used for COVID-19 in-
fection after acute sequelae. It has been reported that 
new and persistent cognitive symptoms are a com-

Tools Participants n Mean SD Wilcoxon (Z) p value 
Boston Naming Test COVID-19 36 26.08 1.296 -5.264 0.000*  

Healthy 36 29.64 0.961  
 n Mean SD T p value 

Montreal Cognitive Assessment COVID-19 36 26.39 1.626 -2.548 0.015* 
Healthy 36 27.42 2.222  

Pyramid and Palm Trees Test COVID-19 36 46.11 2.188 -8.336 0.000* 
Healthy 36 49.83 1.732  

Verbal fluency (Categorical) COVID-19 36 20.00 3.423 -7.780 0.000* 
Healthy 36 29.44 6.185  

Verbal fluency (Letter) COVID-19 36 39.33 11.076 -12.841 0.000* 
Healthy 36 71.02 11.085  

TABLE 2:  Comparison between COVID-19 patients with the people with no COVID-19 history.

SD: Standard deviation.    *The result is significant when the p value is less than 0.05. 
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mon post-acute sequela of COVID-19 infection and 
may follow a severe or a mild disease.10 In parallel 
with these findings, our participants who had 
COVID-19 had significantly lower scores in MoCA 
(p=0.015). MoCA is used to evaluate attention, con-
centration, executive functions, memory, language, 
visual construction skills, abstract thinking, calcu-
lation, and orientation cognitive functions. There-
fore, having lower scores showed that they had 
impairment in their cognitive abilities. Our partici-
pants who had COVID-19 had lower scores in nam-
ing when compared to healthy adults. As stated in 
the literature, naming tasks can be affected by many 
factors and naming depends on a number of cogni-
tive processes. Therefore, we believe that COVID-
19 is one of the factors that affect cognitive 
processing due to its effect on CNS. Although there 
are similar studies, it has been observed that the 
studies on COVID-19 causing naming and word 
finding difficulties are quite limited.21 Other studies 
must be conducted to understand the effect of 
COVID-19 on naming.  

When it comes to semantic memory, there was a 
significant difference between the healthy group and 
participants with COVID-19. Semantic disorders, 
like any cognitive problems, can lower quality of life 
if they go untreated. It is crucial to do thorough eval-
uations of post-COVID-19 individuals in order to 
correctly diagnose their impairments and implement 
the most effective rehabilitation, such as speech and 
language therapy, to prevent a decline in quality of 
life.22 Mazza et al. reported that COVID-19 patients 
showed executive function deficits and impaired in-
formation processing, as well as verbal fluency and 
working memory problems.11,23 Our data suggested 
that Turkish speaking patients who had COVID-19 
also had lower scores in verbal fluency. Verbal flu-
ency is one of the markers of cognitive impair-
ment and is used to assess lexical knowledge and 
lexical retrieval ability.24 These difficulties in the 
COVID-19 patients can be explained by the serious 
deficits in either verbal ability or executive control as 
we have seen in the poor verbal fluency performance. 
The fact that the people in this study who did not need 
to go to the hospital and whose infections were not 

severe still had significant cognitive and linguistic 
problems is an important finding. 

 CONCLUSION 
The naming, cognitive scores, semantic memory and 
verbal fluency skills measured by the tests were sig-
nificantly affected in individuals with COVID-19. 
According to the findings of our research, having 
COVID-19 was found to have a detrimental impact 
on naming.  

There are several limitations in this study. The 
first limitation is not knowing the naming skills of the 
experimental group before they were exposed to 
COVID-19. Comparing the same group before and 
after COVID-19 might give more reliable results. The 
second limitation of this study is that the sample size 
is limited to 72 participants, it would be better to con-
duct a similar study with more participants to gener-
alize the results. It was thought that further and 
similar studies could provide more detailed informa-
tion about the naming process.  
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