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Objective: The objective of this research was to compare the verbal fluency skills of patients diagnosed as having amnestic mild cognitive impairment (aMCI) 
with the participants without neurologic or psychiatric problems through quantitative and qualitative analysis, and to determine in which aspects patients with 
aMCI differed from the control group.
Materials and Methods: The sample of this study consisted of 20 individuals who presented to Özel Acıbadem Eskisehir Hospital with the symptom of 
forgetfulness and were diagnosed as having aMCI, and a healthy control group of the same size (n=20). All participants were administered preplanned verbal 
fluency tests that are valid and reliable, specifically for the mother language. Intergroup comparisons were made in the light of quantitative and qualitative 
assessments. Through the quantitative analysis, the total number of words produced in a limited amount of time under certain conditions was evaluated, and 
through the qualitative analysis, clustering and switching skills and error patterns such as perseveration and category violation were assessed.
Results: It was determined that the aMCI group showed a deterioration in verbal fluency skills, and individuals with aMCI had significantly lower scores on both 
phonemic (u=296.5, p<0.05) and semantic (u=296, p<0.05) verbal fluency tests when compared with the control group. In terms of the clustering extent and 
category violation, there was no significant difference between the groups in both phonemic and semantic categories (p>0.05 for all comparisons). In phonemic 
verbal fluency tests, word switching skills of the patient group were significantly lower than those of the control group (u=279, p<0.05). In the semantic fluency 
test, the perseveration ratio was significantly higher in the aMCI group than in the control group (u=96.5, p<0.05).
Conclusion: The results support the view that verbal fluency tests are one of the effective ways of distinguishing a healthy old-aged individual from an individual 
with aMCI.
Keywords: Verbal fluency, clustering, switching, perseveration, amnestic mild cognitive impairment

Amaç: Bu çalışmanın amacı amnestik hafif kognitif bozukluk (aHKB) tanısı almış olgular ile herhangi bir nörolojik ve psikiyatrik sorunu olmayan katılımcıları 
sözel akıcılık becerileri açısından niceliksel ve niteliksel analizlerle karşılaştırmak ve aHKB hastalarının kontrol grubundan hangi alanlarda farklılık gösterdiğini 
belirlemektir.
Gereç ve Yöntem: Bu çalışmanın evreni, Özel Acıbadem Eskişehir Hastanesi’ne unutkanlık şikayeti ile başvuran ve aHKB tanısı alan 20 kişi ve aynı sayıdaki 
(n=20) sağlıklı bir kontrol grubundan oluşmuştur. Tüm katılımcılara daha önceden planlanan ve ana dile özgü geçerlilik ve güvenirliliği bulunan sözel akıcılık 
testleri uygulanmış, niceliksel ve niteliksel değerlendirmeler sonucunda gruplar arası karşılaştırmalar yapılmıştır. Niceliksel analizde verilen koşula uygun olarak 
belli sürede üretilen toplam sözcük sayısı, niteliksel analizde ise öbekleme ve geçiş yapma becerileri ile perseverasyon ve kategori ihlali gibi hata örüntüleri 
değerlendirilmiştir.
Bulgular: aHKB grubunda sözel akıcılık becerilerinin bozulma gösterdiği; aHKB’li bireylerin toplam sözcük sayısı bakımından hem fonemik (u=296,5, p<0,05) 
hem de semantik (u=296, p<0,05) akıcılık testlerinde kontrol grubuna göre anlamlı düzeyde daha düşük puanlar elde ettiği belirlenmiştir. Öbekleme genişliği 
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ve kategori ihlali bakımından ise hem fonemik hem semantik kategorilerde hasta ve kontrol grupları arasında anlamlı bir farklılık yoktur (tüm karşılaştırmalarda 
p>0,05). Fonemik akıcılık testlerinde sözcükler arasında geçiş yapma becerisi, hasta grubunda kontrol grubuna oranla anlamlı ölçüde daha düşüktür (u=279, 
p<0,05). aHKB grubunun semantik akıcılık testindeki perseverasyon oranı, kontrol grubundan anlamlı düzeyde daha fazladır (u=96,5, p<0,05).
Sonuç: Sonuçlar, sözel akıcılık testlerinin sağlıklı yaşlı birey ve aHKB’li bireyi ayırt etmede etkili yollardan biri olduğunu destekler niteliktedir.
Anahtar Kelimeler: Sözel akıcılık, öbekleme, geçiş yapma, perseverasyon, amnestik hafif kognitif bozukluk 

Öz

Introduction
In 1999, Petersen et al. (1,2,3,4) termed mild cognitive 

impairment (MCI) as is a clinical description for identifying 
a cognitive impairment worse than the standard, yet not severe 
enough for an individual to obtain a diagnosis of dementia. 
The current criteria for dementia incorporates the deterioration 
of several cognitive skills, such as memory, language, attention, 
visual-spatial, and executive functions, to the point of preventing 
an individual from living a fully independent daily life. By 
contrast, MCI occurs prior to any apparent detriment to an 
individual’s daily life, functioning as the pathologic transition 
stage between “healthy” and “dementia”. As yet, the standardized 
criteria and objective measurement for the diagnosis for MCI 
are insufficient for the diagnosis of MCI and for monitoring its 
potential to develop into dementia. We predict that verbal fluency 
tests may prove useful alongside advanced neurologic screening 
methods, and cerebrospinal fluid biomarkers can be monitored in 
this context (5,6,7,8,9,10,11,12). 

Consisting of counting words from a specific letter or 
category group within a limited time period, verbal fluency 
tests are frequently used in the practice of neuropsychology, and 
may incorporate challenging tasks measuring cognitive-motor 
processes, such as recall and articulation. Studies assessing verbal 
fluency performance during the course of MCI suggest significant 
cognitive differences between individuals with MCI and those 
without, suggesting that inadequate verbal fluency may be a 
symptom of the memory weakness accompanying the preclinical 
phases of Alzheimer’s disease (1,5-27). At this point, it may be 
useful to focus on a subform of MCI termed amnestic MCI (aMCI) 
known to affect the memory functioning. Initially, MCI can be 
identified as aMCI according to the current terminology (3), 
and throughout the literature, it is generally accepted that the 
amnestic form of MCI represents the transition period between 
healthy ageing and Alzheimer’s disease. 

No studies have analyzed verbal fluency skills in aMCI, neither 
quantitatively nor qualitatively, in the relevant Turkish academic 
literature. In parallel with several international studies, this study 
predicts that a verbal fluency test might be useful for diagnosing 
aMCI, aiming to compare patients with aMCI in terms of verbal 
fluency skills through quantitative and qualitative analysis alongside 
a neurologically and psychatrically unimpaired control group.

Materials and Methods
Research Model
The research was conducted through a comparative descriptive 

model looking to examine the verbal fluency skills of both the 
aMCI patient group and the control group. We made intergroup 
comparisons by reviewing the fluency averages of /k, a, s/ sounds 

and the ‘animals’ category, and likewise, clustering and switching 
scores, perseveration, and violation errors.

In this study, quantitative and qualitative analysis scores 
for phonemic and semantic fluency constituted the dependent 
variable, and the presence of aMCI disorder constituted the 
independent variable.

Participants of the Study
The participants in this study, which was approved by Eskisehir 

Anadolu University Scientific Research and Publication Ethics 
Committee (date: 31.10.2017, number: 68215917-050.99), 
comprised a group of individuals with aMCI and another group of 
healthy individuals lacking any neurologic or psychiatric diagnoses. 
The aMCI group consisted of 20 participants diagnosed as having 
possible aMCI by Özel Acıbadem Eskisehir Hospital with processing 
Standardized Mini-Mental Test (SMMT) scores ranging between 24 
and 28. The control group consisted of 20 voluntary participants 
with no reported neurologic or psychiatric health problems.

Groups were matched in terms of age, education, and sex. All 
participants were included in the study after signing an ‘Informed 
Consent Form’ approved by Eskişehir Anadolu University 
Scientific Research and Publication Ethics Committee. All 
participants in this study were literate, with ages ranging between 
49 and 83 years. The demographic information of each participant 
was collected via a ‘Participant Information Form’, and their health 
information through a ‘Health Status Information Form’ (28).

Table 1 shows the information on demography, education, and 
sex of the participants (Table 1).

As a part of the mental assessment, all the participants 
underwent an SMMT, the validity and reliability of which has been 
previously assessed and substantiated Güngen et al. (29). This was 
administered to all participants in the study to assess each person’s 
severity level and their potential for developing dementia. The 
SMMT scores of those in the aMCI group were fixed between 24 
and 28 and therefore were not suspected of having dementia.

Categories, such as ‘objects’ or ‘animals’ are usually used in 
tests assessing semantic fluency. For our research, the category of 
animals was selected because it is known to be the least affected 
by factors such as education, culture, or language (30). On the 
phonemic fluency test, we used /k, a, s/ sounds because they 
constitute an alternative to the /f, a, s/ sounds frequently used in 
English and are preferred in Turkish clinical practice (31).

Data Collection and Testing Process
In total, this study contained four phonemic and semantic sub-

tests. The participants were asked to produce as many words as 
they could think of in one minute for every letter and category. 
Before the test, the participants were told to not use proper nouns 
or inflexional suffixes that might change the meaning of the word, 
so any errors were evaluated as a violation. The participants’ test 
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outputs of the participants were recorded and put into writing for 
later analysis.

Data Analysis
We analysed the outcomes, both quantitatively and 

qualitatively, within a framework of phonemic and semantic 
fluency, by calculating the mean total word count, cluster-
extent-based mean, switching mean, category violation mean, 
and perseveration mean. Using these means, we compared the 
experimental group and the control group.

In this research, we used the model developed by Troyer et al. (32). 
In their system, Troyer and Moscovitch (33) stated that verbal fluency 
errors indicated an intentional cognitive process, so we calculated 
the scores produced by clustering and switching, alongside scores 
including any recorded errors. During the calculation of the total word 
count mean, we excluded participant errors, such as perseveration and 
category violation. For the cluster-extent-based mean and switching 
mean, which fall under the scope of qualitative analysis, we included 
these errors in the calculation. Likewise, we individually calculated 
the means for perseveration and category violation errors.

In calculating the total word count, we excluded repetitions, 
synonyms, and out-of-category words, and to assess phonemic 
fluency, we excluded inflexional suffixes. In semantic fluency, if 
subcategories of a category were counted, the name of the category 
was not used so that we only considered the subcategory members; 
for example, if the participant referenced the individual category 
‘bird’ and then continued with ‘budgerigar’, ‘eagle’, and ‘hawk’ in 
the calculation (32,33).

In the phonemic fluency test, the model groups were clustered 
as follows: (a) phrases with the same first two letters, (b) phrases 
in which one letter changes, (c) rhyming phrases. In the semantic 
fluency test, clusters are grouped as village/farm animals, pets, 
woodland animals, and animals from specific zoologic categories 
(e.g. insects, birds, and fish).

Starting from the second word of every cluster, the average 
number of the clustering count constitutes the cluster-extent-
based mean. We calculated this separately for both the phonemic 

and semantic tests, whereas the switching score was limited to the 
number of switching between cluster groups.

In phonemic fluency, here is an example of how we calculated 
clustering and switching using the result: “sabah, surat, sirk,  
saat, sabun, sert, serçe, sepet” with each underlined part indicating 
different clusters. Using our model, from this we can calculate:

Total number of words=8
Cluster-extent based mean=(0+0+0+1+2)/5=0.6 
So, if the cluster consisted of one word it was scored as 0, but 

if it consisted of more than one word it was calculated by the (n-
1) rule, and the switching number was calculated by taking the 
cluster number and subtracting 1. For intergroup comparisons, we 
obtained one single value by averaging the values of k, a, and s.

In assessing semantic fluency, here is an example of how 
we calculated clustering and switching, using: “ördek, kaz,  
aslan, kaplan, leopar, kedi, köpek, kartal, şahin, serçe,  
koyun, keçi, inek”, with each underlined parts indicating different 
clusters. This produced:

Total number of words=13
Cluster-extent-based mean=(1+2+1+2+2)/5=1.4 
So again, if the cluster consisted of one word it was scored 

as 0, but if it consisted of more than one word, it was calculated 
according to the (n-1) rule, with the switching number calculated 
by taking the cluster number and subtracting 1.

Perseveration errors occur when the repetition of a word is 
produced under a specific category or with a specific letter. They 
are defined as a situation in which the brain selects an already 
used or random word because a new word cannot be ‘easily’ 
recalled from the semantic memory. For example, in the following 
sequence produced by a participant, “kedi, kalem, kumar, kelime, 
kedi, kupa, kumar” the underlined words indicate that there were 
two perseveration errors. In other words, the number of errors is 
equal to the number of repeated words. 

Category violations occur when words, produced under a 
category or with a word, come out in a way that does not follow the 
predetermined rules. The rules included the use of proper nouns, 

Table 1. Demographic information of the participants (n=40)

n Mean Minimum Maximum SD
Age 
aMCI
Control
Total

20
20
40

67.15
67.95
67.55

48
49
48

82
83
83

10.01
9.72
9.75

aMCI
n %

Control
n %

Total
n %

Education primary school
High school 
University
Total

12 -60
4-20
4-20
20-100

12-60
4-20
4-20
20-100

24-60
8-20
8-20
40-100

aMCI
n %

Control
n %

Total
n %

Sex
Female
Male
Total

14-70
6-30
20-100

14-70
6-30
20-100

28-70
12-30
40-100

SD: Standard deviation, aMCI: Amnestic mild cognitive impairment
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inflexional suffixes by which the word does not gain a new meaning, 
and producing a word under another category instead of the target 
category. For instance, in the sequence “Ahmet abiye akıl açacak 
açacaklar atkı atkılar”, the underlined words denote three category 
violation errors. As a more sensitive comparison parameter, we used 
a ‘category violation rate’ obtained by dividing the total number of 
words produced by the number of violations made.

Statistical Analysis
The data obtained in this study were analyzed using the 

Statistical Package for the Social Sciences (SPSS) Version 22.0 (SPSS 
Inc., Chicago, IL, USA) package program. We used the Mann-
Whitney U test for studying differences between the groups because 
the variables did not fall within a normal distribution. For studying 
the effect of aMCI on phonemic and semantic test results in terms of 
total word count, cluster extent, and switching values, we used the 
forward stepwise conditional method for logistic regression analysis. 
When making an inference, we used p>0.05 as the significance level. 
It was determined that there was a significant difference if p<0.05.

Results
The findings and intergroup comparison results related to the 

aMCI and control groups obtained as the response of the research 
questions are given in the tables below.

In the phonemic fluency test, there was a significant difference 
between the groups in terms of the total word count (u=296.5, 
p<0.05). The total word count for the aMCI group was significantly 
lower than the control group. The mean for the total word count 
was 9.77 for the control group, whereas it was 6.2 for the aMCI 
group (Table 2). 

No significant difference was observed between the groups 
in terms of cluster extent (u=216, p>0.05). The phonemic 
characteristics of the groups showed similarities (Table 3).

There was a significant difference between the groups in terms 
of switching skills (u=279, p<0.05). The switching mean was 6.25 
for the control group in phonemic fluency, whereas it was 4.1 for 
the aMCI group. This situation indicates that patients with aMCI 
have poor switching skills between phonemic clusters (Table 4).

In the semantic fluency test, there was a significant difference 
between groups in terms of the total word count (u=296, p<0.05). 
The total word count in semantic fluency for the aMCI group was 
significantly lower than the control group. The mean total word 
count was 16.40 for the control group, whereas it was 12.05 for 
the aMCI group. The aMCI group produced fewer animal words 
compared with the control group (Table 5).

There was no significant difference between the groups in 
terms of the cluster extent (u=243, p>0.05). This finding indicates 
that in enumerating animals, aMCI patients show similar patterns 
to the control group in terms of producing words belonging to a 
subcategory (Table 6).

There was no significant difference between the groups in 
terms of switching skills in the semantic fluency test (u=241, 
p>0.05). The groups were similar in terms of switching between 
categories when listing animal names (Table 7).

There was no significant difference between groups in terms of 
category violation in the phonemic fluency test (u=144, p>0.05). 
This finding shows that patients with aMCI make a similar 
number of violation errors in the phonemic fluency test (Table 8).

No significant difference was observed in terms of category 
violations in the semantic fluency test (u=200, p>0.05). Both 
groups showed similar patterns in terms of category errors when 
listing animal names (Table 9).

In the phonemic fluency test, there was no significant 
difference between the groups in terms of perseveration errors 
(u=179, p>0.05). Both groups had a similar number of repetition 
errors (Table 10).

Table 2. Total word count values and intergroup comparison in phonemic fluency test

Mean SD Minimum Maximum Mann-Whitney U test

Mean rank U p
Control 9.77 4.23 4.33 18.67 25.32 296.5 0.008

aMCI 6.2 3.22 1.33 12.33 15.68

SD: Standard deviation, aMCI: Amnestic mild cognitive impairment

Table 3. Cluster extent and intergroup comparison in phonemic fluency test

Mean SD Minimum Maximum Mann-Whitney U test

Mean rank U p
Control 0.55 0.46 0.03 1.78 21.3 216 0.68

aMCI 0.43 0.33 0 1.21 19.70
SD: Standard deviation, aMCI: Amnestic mild cognitive impairment

Table 4. Switching values and intergroup comparison in phonemic fluency test

Mean SD Minimum Maximum Mann-Whitney U test

Mean rank U p
Control 6.25 3.06 2.33 12.76 24.45 279 0.033

aMCI 4.1 2.5 0 10.33 16.55
SD: Standard deviation, aMCI: Amnestic mild cognitive impairment
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A significant difference was observed between the groups in 
terms of perseveration errors in the semantic fluency test (u=96.5, 
p<0.05). Perseveration errors of the aMCI group were significantly 
higher than in the control group. The perseveration error value was 
0.05 for the control group and 1.45 for the aMCI group in the 
semantic fluency test. This finding suggests that in the semantic 

fluency test, controls make fewer perseveration errors than patients 
with aMCI (Table 11).

The effect of the presence of aMCI on total word count, cluster 
extent, and switching parameter in verbal fluency tests is shown in 
the tables below.

Table 6. Cluster extent and intergroup comparison in semantic fluency test

Mean SD Minimum Maximum Mann-Whitney U test

Mean rank U p
Control 1.18 0.61 0.42 3 22.65 243 0.25

aMCI 0.91 0.42 0.15 1.71 18.35
SD: Standard deviation, aMCI: Amnestic mild cognitive impairment

Table 7. Switching values and intergroup comparison in semantic fluency test

Mean SD Minimum Maximum Mann-Whitney U test

Mean rank U p
Control 7.5 1.98 3 11 22.55 241 0.28

aMCI 6.45 3.28 2 13 18.45
SD: Standard deviation, aMCI: Amnestic mild cognitive impairment

Table 8. Category violation values and intergroup comparison in phonemic fluency test

Mean SD Minimum Maximum Mann-Whitney U test

Mean rank U p
Control 0.52 0.54 0 0.67 17.7 144 0.13

aMCI 0.97 0.87 0 2.33 23.30
SD: Standard deviation, aMCI: Amnestic mild cognitive impairment

Table 9. Category violation values and intergroup comparison in semantic fluency test

Mean SD Minimum Maximum Mann-Whitney U test

Mean rank U p
Control 0 0 0 0 20.50 200 1

aMCI 0 0 0 0 20.50
SD: Standard deviation, aMCI: Amnestic mild cognitive impairment

Table 10. Perseveration values and intergroup comparison in phonemic fluency test

Mean SD Minimum Maximum Mann-Whitney U test

Mean rank U p
Control 0.18 0.35 0 1.33 19.48 179.5 0.58

aMCI 0.30 0.53 0 1.67 21.52
SD: Standard deviation, aMCI: Amnestic mild cognitive impairment

Table 5. Total word count values and intergroup comparison in semantic fluency test

Mean SD Minimum Maximum Mann-Whitney U test

Mean rank U p
Control 16.40 2.70 12 22 25.30 296 0.009

aMCI 12.05 5.11 5 20 15.70
SD: Standard deviation, aMCI: Amnestic mild cognitive impairment
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The effect of aMCI on semantic and phonemic fluency tests 
turned out to be statistically significant (p<0.05) (Table 12).

The presence of aMCI affects the total word count in the 
semantic test (p<0.5). Being a patient shows itself with a greater 
decline in the total number of words (Exp (B)=0.764). The 
aMCI group was less successful in semantic fluency tests than in 
phonemic fluency tests (Table 13).

The presence of aMCI affects switching skills on the phonemic 
test (p<0.05) (Table 14).

The presence of aMCI affects the switching parameter in 
the phonemic test (p<0.05). Being a patient shows itself with 
a decline in the number of switching on the phenomic test (Exp 
(B)=0.701) (Table 15).

The values of the cluster extent are the variables that are not 
directly affected by the presence of aMCI (p>0.05) (Table 16).

Discussion
This study supports the idea that individuals with MCI experience 

quantitative and qualitative loss in terms of their verbal fluency 
skills, and demonstrate that the presence of MCI, in both phonemic 
and semantic fluency, will affect the verbal fluency scores except for 
cluster extent. Through comparing the mean total word count of the 
participants with and without aMCI, we determined that in contrast 
to the control group, the aMCI group presented a lower success rate 
in both types of fluency. Many studies in the literature emphasize 
that the word production in both verbal fluency categories decreases 
with MCI, arguing that it is one of the best and most effective ways 
of discerning healthy old-aged individuals from those with MCI 
(5,6,7,8,9,10,11,12). By contrast, when focusing on semantic fluency 
using fruit and animal categories, Karrasch et al. (34) and Radanovic et 
al. (35) observed no significant difference between the MCI and control 

Table 11. Perseveration values and intergroup comparison in semantic fluency test

Mean SD Minimum Maximum Mann-Whitney U test

Mean rank U p
Control 0.05 0.22 0 1 15.32 96.5 0.004

aMCI 1.45 1.91 0 1 25.68
SD: Standard deviation, aMCI: Amnestic mild cognitive impairment

Table 12. Chi-square test results of the presence of aMCI in phonemic and fluency tests in terms of total word count

Chi-square SD p
Step (1) 10.27 1 0.001

Block 10.27 1 0.001

Model 10.27 1 0.001

SD: Standard deviation, aMCI: Amnestic mild cognitive impairment

Table 13. The effect of the presence of aMCI on total word count

Veriables in the model

B SH Wald SD p Exp (B)
Total word count (Semantic) -0.269 0.101 7.070 1 0.008 0.764

Constant 3.894 1.544 6.358 1 0.012 49.113
SD: Standard deviation, aMCI: Amnestic mild cognitive impairment

Table 14. Chi-square test results of the presence of aMCI in phonemic and semantic fluency results in terms of switching 
parameter

Chi-square SD p
Step (1) 6.181 2 0.045

Block 6.181 2 0.045

Model (switching-phonemic) 6.181 2 0.045

SD: Standard deviation, aMCI: Amnestic mild cognitive impairment

Table 15. The effect of the presence of aMCI on switching skills

Variables in the model

B SH Wald SD p Exp (B)
Switching (phonemic) -0.355 0.173 4.211 1 0.040 0.701

Constant 1.062 0.961 1.221 1 0.269 2.892
SD: Standard deviation, aMCI: Amnestic mild cognitive impairment
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groups in their study. These researchers stated that verbal fluency tests 
provided more accurate results for diagnosing Alzheimer’s disease, but 
were not noticeably useful for differentiating individuals with and 
without MCI. This requires further monitored studies to reveal the 
potential of verbal fluency defects for predicting Alzheimer’s disease.

In the section in which we qualitatively evaluated verbal fluency 
skills, the aMCI group performed poorly when switching skills in 
phonemic fluency, yet no significant difference was observed when 
switching skills in semantic fluency skills. Accordingly, it can be 
said that those with aMCI were less able than the controls to switch 
between different categories. For the cluster extent, we observed no 
significant difference between the groups. Our research suggests 
the possibility that aMCI may not cause deficiency when creating a 
categorical cluster extent. 

The literature includes different results and opinions as to the 
effect of MCI on qualitative skills in verbal fluency. Murphy et al. 
(19) discovered a significant decrease in semantic fluency when an 
individual used clustering and switching skills, but did not observe 
a similar situation in phonemic fluency. In another study, it was 
concluded that people with MCI had difficulty in constructing 
clusters when thinking about semantic relations instead of lexical 
representation (5). In their research including subcategories of 
MCI, Weakly al. (27) obtained results indicating that their single-
domain amnestic MCI group scored lower than their control group 
when switching skills in both semantic and phonemic fluency, 
additionally observing that their multiple-domain amnestic MCI 
group only declined in phonemic fluency when switching skills. 
Bertola et al. (14) compared the clustering and switching skills of 
individuals with single-domain amnestic MCI, multiple-domain 
amnestic MCI, Alzheimer’s disease, and older but cognitively 
unimpaired Brazilian individuals. These researchers determined that 
semantic impairment was somewhat visible in individuals living 
with MCI, but not dementia, and correspondingly, their switching 
skills in semantic fluency indicated a considerable decrease. When 
we consider that switching skills are related to mental flexibility 
including the ability to perform new searches and information 
recall in semantic memory, it can be argued that deterioration may 
likewise have also begun in executive functions of MCI individuals. 

In our research, although no significant difference was found 
between the groups in terms of category violation, which is also 
a qualitative evaluation, it was determined that the group with 
aMCI engaged in more perseveration in semantic fluency. There are 
no studies in the relevant Turkish academic literature focusing on 
the increasing error patterns such as category violation during the 
semantic fluency performance of the MCI group as an important 
indicator of potential dementia. Within the relevant English academic 
literature, new studies support our argument, but concentrating on 
semantic fluency rather than phonemics (14). This reinforces our 

results suggesting a higher perseveration error rate is observed more 
frequently in individuals with MCI. For example, Stokholm et al. 
(36) discovered that as people age, an impairment in semantic fluency 
can be more apparent than one in phonemic fluency. Cottingham et 
al. (37) studied participants with aMCI, who are known to be at the 
risk of developing Alzheimer’s disease, underlining their weakness 
and the impairment in semantic fluency. In another study, individuals 
with aMCI were found to produce fewer words and more errors (19). 
In Kave and Heinik (38) recent research conducted with people living 
with Alzheimer’s disease, MCI, and subjective memory problems, 
it was highlighted that perseveration errors were mostly seen in 
individuals with Alzheimer’s disease with no significant difference 
observed between MCI and subjective memory problem groups, yet 
even in those groups, perseveration errors increased proportionally 
and alongside memory problems and the severity of impairment. In 
light of these findings, it can be said that perseveration errors are 
closely related to impairment in the inhibition mechanism, working 
memory, and executive functions such as switching skills. There is a 
need for further comparative monitoring research on the predictive 
value of perseveration errors in aMCI and verbal fluency defect 
patterns developing into Alzheimer’s disease.

Study Limitations
One limitation of this research is that its participants were 

restricted to Turkish-speaking residents of Eskisehir and Ankara. 
Additionally, only an amnestic group was chosen as a subcategory 
of MCI, with 20 individuals with aMCI and 20 individuals lacking 
any form of MCI. Furthermore, in this research we used only one 
neuropsychological assessment tool, focusing on verbal fleuncy. 
For future research, it might prove beneficial to test patients with 
aMCI with a wider variety of neuropsychological assessment tools 
for further and more detailed analysis of our hypothesis. 

Conclusion
In this study comparing MCI individuals with neurologically 

and psychologically healthy individuals, we have taken into 
consideration both quantitative analysis, including the total score of 
verbal fluency tests, and qualitative analysis, including clustering, 
switching, and patterns of error. Similar to the relevant literature, 
it was discovered that the aMCI group performed worse than the 
control group in terms of verbal fluency skills. It was determined 
that those in the aMCI group achieved a lower total word count and 
were less successful at switching skills on phonemic and semantic 
fluency tests than individuals with no MCI. No significant difference 
was observed between the groups in terms of their cluster-extent-
based mean score. When evaluating the performances on the tests, we 
found that the aMCI group obtained lower scores in semantic fluency 
than in phonemic fluency. When taking into account the error 
patterns between both groups, the aMCI group and the control group 
achieved similar levels of category violation, whereas, in semantic 
fluency, the aMCI group obtained more perseveration errors than the 
control group. We believe that our findings have critical importance 
concerning the potential for dementia associated with MCI and 
that perseveration errors may be a useful parameter for identifying 
individuals with differing levels of semantic memory problems. 

For further research, we suggest a more comprehensive study 
by using a larger sample size and with homogeneity between 
the groups. Similarly, we believe a comparison between various 
calculating methods that are used in qualitative analysis of verbal 

Table 16. The effect of the presence aMCI of on cluster 
extent

Variables in the model

Score SD p
Step 0 cluster extent (phonemic) 0.796 1 0.372

Cluster extent (semantic) 2.650 1 0.104

All statistics 3.300 2 0.192
SD: Standard deviation, aMCI: Amnestic mild cognitive impairment
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fluency could prove valuable for determining the usability of 
qualitative analysis in verbal fluency tests. Moreover, verbal fluency 
analyses directed at other subcategories of MCI can be studied to 
determine their importance for diagnostic identification.
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