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ABSTRACT

Introduction: The main purpose of this research is develop the Turkish
version of the BNT long form (consist of 60 items) [BNT-60 (TR)] and to
determine the normative data for Turkish healthy geriatric population.
BNT is a neuropsychological test which was widely used to measure
naming disorders associated with a variety of neuropathological events.
This research consists of two stages. In the stage of pilot study, adaptation
of test was completed and BNT-60 (TR) version was developed; and in
the stage of normative study, normative data was collected and norm
determination was completed.

Methods: Ninety healthy and volunteer elderly were participated
in pilot study and 317 were in normative study. Three screening tests
called Montreal Cognitive Assessment (MOCA), Functional Activities
Questionnaire (FAQ) and Geriatric Depression Scale (GDS) were
administered for participant selection. BNT-60 (TR) was applied to
participants who meet the inclusion criteria.

Results: According to 5 (age) x 2 (gender) x 3 (education) factorial
ANOVA results, main effects of age and education level on BNT-60
(TR) total score were found statistically significant. Then according to
MANOVA results, main effects of age and education level on BNT-60
(TR) sub-scores were found statistically significant. On the other hand,
main effect of gender was not significant on BNT-60 (TR) scores. The
age and BNT-60 (TR) total score were negatively correlated. This results
consistent with other normative studies of BNT in the literature.

Conclusion: Finally, BNT-60 (TR) is adopted for Turkish culture,
determined normative data and a test which is evaluating naming ability
of the older adults was put into use.
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INTRODUCTION

The Boston Naming Test (BNT) is the best known neuropsychological
test used widely for evaluating linguistic ability which includes object
naming and word retrieval (1). The BNT has been used in many clinics
and scientific studies for carrying out neuropsychological evaluations on
children, adults and elderly individuals with different clinical pathologies
such as communication disorder, aphasia, dementia or brain lesion. It is
accepted that naming performance measured via BNT has an important
function for distinguishing cognitive decline due to healthy aging and
pathological function disorders in dementia (2,3). The first experimental
version of the BNT is comprised of 85 items and the long version with 60
item that is currently used has been prepared by selecting the items from
among the 85 that were stronger with regard to psychometric properties
(4,5).

The BNT has been adopted to the languages of different countries such as
Portugal (1), Spain (6,7), Belgium (8), Korea (9), Australia (10,11), Sweden
(12), Brazil (13), New Zealand (14), Greece (15) and France (16) and norms
specific to related cultures have been determined.

It is known that the variables of age, gender and education have
statistically significant effects on BNT performance independent of

neurological states (1). Even though there are conflicting findings
related with the change with respect to age in BNT scores, the dominant
opinion in majority of the studies is that naming ability decreases with
increasing age (5,16,17). Findings on whether BNT performance differs
with respect to gender or not are not sufficient (15). Whereas a general
consensus has been attained regarding the fact that education level is
an effective variable for naming ability (5,13,16,18). Whereas test results
are interpreted especially for diagnosis purposes, the probable effects
of age and education level should be kept in mind (19). Otherwise, test
results can be misinterpreted (20). Scores acquired from BNT will be valid
only in the existence of normative data for evaluating both clinical and
healthy sample groups (21). It should be taken into consideration that
cultural factors may be effective in interpreting BNT scores in addition to
the aforementioned demographic variables. It is not sufficient to translate
the BNT only to the language it will be used in when adapting BNT (2,12).
In this regard; it is important to examine within the scope of adaptation
and norm determination studies whether the test items are suited to the
culture in question or not.

According to the population projections put forth by the Turkish Statistics
Institute (TUIK) (22), it is estimated that the elderly (65+ age) population
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ratio of Turkey which was 8% in 2014 will reach 10,2% in 2023 and that it
will be included among countries with a “very old” population according
to the classification by United Nations. In this regard, dementia constitutes
a significant public health issue with regard to the planning of future
healthcare services in societies in which elderly population is increasing
(23). According to data put forth by TUIK (22), whereas the population
ratio that passed away as a result of Alzheimer type dementia (ATD)
which was the most frequent reason for dementia in Turkey in 2011 was
2,9%, it increased to 3,4% in 2012 and to 3,6% in 2013. However, there is
no neuropsychological test for objectively measuring the linguistic ability
of the elderly population in our country despite this sociodemographic
transformation. Recent studies indicate that the BNT is a reliable tool for
distinguishing the effect of healthy aging or neurodegenerative diseases
such as ATD on naming ability (24,25). Hence, itis important to determine
the norm values of the BNT for the elderly group in our country so that it
can be used both in scientific studies (to be able to measure the linguistic
abilities of healthy elderly individuals in a reliable manner which is one of
the most important cognitive functions) and in applied scientific studies
(for the diagnosis/definitive diagnosis/early diagnosis of dementias, for
the diagnosis of brain damage, for the diagnosis/definitive diagnosis
of aphasia). In this regard, BNT is a test with international recognition,
literature richness and thus that has comparability. In addition, cognitive
deteriorations that can be measured via the test cannot be hidden by
compensating mechanisms as easily as in other tests (21). There is an
R&D study that was previously carried out in our country for the BNT
on a Turkish sample group between the ages of 20-79 (26). However, the
adaptation study carried out within the concept of this study had various
limitations regarding especially the evaluation of elderly individuals and
dementia patients since it was carried out only on 57 participants, that
the elderly group is not covered sufficiently (no data has been acquired
for the group aged 79 and above) and that various changes have been
made in participant selection criteria along with the number of original
items that are not in accordance with the original test (details on the
reasons have been presented in the “Discussion” section of the article).

In short; the main objective of this study was to carry out an adaptation
and norm determination study for the BNT-60 on a sample group
comprised of healthy Turkish elderly people (60+ age) whose native
language is Turkish; generate the 60 item Turkish version [BNT-60 (TR)]
of the BNT and to determine the norm values according to age, gender,
education level. Thus, the objective was to present the BNT-60 (TR) to the
use of related individuals as a tool that measures object naming which is
one of the fundamental linguistic abilities both for clinical applications
and pure scientific studies.

METHODS

Pilot Study

First of all, Turkish-English, English-Turkish two-way translations of the
application and scoring instructions were carried out. A total of 120
volunteers whose native language is Turkish participated in the pilot study
with 30 healthy adults (age range of 19-59) and 90 healthy elderly adults
(age range of 60-81). The adult group consisted of 18 females (60%), 12
males (40%); whereas the elderly adult group consisted of 42 females
(46.7%) and 48 male (53.3%) participants. When the education levels
are considered, there is 1 primary school graduate in the adult group,
7 secondary-high school graduates and 22 university/post-graduate
alumni; whereas there are 29 primary school graduates, 29 secondary-
high school graduates and 32 university/post-graduate alumni in the
elderly adult group.

A Picture Evaluation Form was prepared in order to determine the original
BNT-60 items that do not conform to the inclusion criteria [(1. Words
translated into Turkish from English with two consecutive consonants
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(e.g. tripod; In Turkish “tripot”), 2. Words the Turkish equivalent of which
corresponds to two words (e.g. toothbrush; In Turkish “dis fircas”), 3.
Words with synonyms in Turkish (e.g. acorn; In Turkish “palamut” a fish
species / a tree species), 4. Objects that are foreign to our culture (e.g. igloo;
In Turkish “iglo”), 5. Monosyllabic words (e.g. dart; In Turkish “dart”), 6.
Compound words (e.g. seahorse; In Turkish “denizati”), 7. Objects that can
have more than one name (e.g. bed, In Turkish “yatak” “dések” / “karyola”),
8. Words with a plural suffix (included in multiple-choice items) (e.g.
beads; In Turkish “boncuklar”), 9. Verbs (included in multiple-choice items)
(e.g. write; In Turkish “yazmak”)] within the scope of the study carried out
for the adaptation to our culture/language. In addition to the original
BNT-60 items, the Picture Evaluation Form consists of a total of 105 black
and white hand-drawn pictures determined by the researchers including
45 alternative items. Those from among the original BNT-60 items which
do not fit the aforementioned criteria were excluded as a result of the
feedbacks received and the results of the pilot study data and were
replaced by alternative items. Since original test items are listed arranged
according to difficulty, the new items in the TR version were rearranged
depending on difficulty in accordance with the Item Difficulty Analysis
results specified in the “Results” section. In conclusion, the BNT-60 (TR)
is comprised of 31 original and 29 new items for a total of 60 items. Final
BNT-60 (TR) version comprised of 60 items was generated as a result of
the pilot study with 20 items each in three different difficulty categories
of easy, moderate and hard.

Norm Determination Study

Sample Group

The participants of the study consisted of healthy elderly individuals
working at and/or retired from the public and/or private institutions
and establishments in the cities of Ankara and Kayseri (in Turkey) who
have not participated in the pilot study and whose native language is
Turkish. The study was carried out during November 2015-May 2016
with a total of 317 volunteer healthy elderly participants in the 60-92 age
range (X=71.08, SD=7.83); with 149 females (47%) and 168 males (53%)
from the 60-64, 65-69, 70-74, 75-79, 80 and above age groups. 107 of
the participants from the sample group were primary school graduates,
whereas 107 were secondary-high school graduates and 103 were
university/post graduate alumni.

Three screening tests and/or scales were applied to determine whether
the participants are elderly adults with healthy cognitive functions.
These were: Montreal Cognitive Assessment (MOCA) (27,28), Functional
Activities Questionnaire (FAQ) (29,30) and Geriatrics Depression
Scale (GDS) (31,32). Studies were carried out for the adaptation to our
culture of the screening tests and/or scales used in the study, for norm
determination and/or validity and reliability. Participants who received
a score of below 21 from MOCA, those in the 50-69 age group who
received scores of 5 or above from two or more activities in FAQ, those in
the 70 years old and above age group who received scores of 9 or above
from three or more activities or who received scores of 14 and above
from GDS along with participants who have a history of neurological
or psychiatric disorder and who use drugs for these diseases were not
included in the study. Demographic characteristics along with the mean
and standard deviation values for the screening test scores have been
given in Table 1.

Data Acquisition Tools
The following three screening tests were used for participant selection
prior to the norm determination study for the BNT-60 (TR).

Montreal Cognitive Assessment (MOCA): The scale developed by
Nasreddine et.al. (27) evaluates different cognitive functions comprised
of attention and concentration, executive functions, memory, language,
visual-spatial skills, abstract thinking and orientation. MOCA is a screening
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scale that has been developed especially for evaluating the early stages of
cognitive disorder. The Turkish adaptation and reliability study for MOCA
was carried out by Selekler, Cang6z and Ulug (28). The lowest score that
can be obtained from the scale is 0, the maximum score is 30. Break point
for MOCA was set as 21. Scores of 21 and above are evaluated in the
normal boundary.

Functional Activities Questionnaire (FAQ): The questionnaire
developed by Pfeffer et.al. (29) evaluates the performance of individuals
aged 50 and above via in daily activities via a 10 items. The survey is
applied on the person himself/herself and/or first degree relatives. The
adaptation of the questionnaire for Turkish sample group and norm
determination study was carried out by Selekler, Cang6z and Karakog
(30). Each item is scored between 0-3. The lowest score that can be
obtained from the questionnaire is 0, whereas the maximum score is 30.
Receiving a score of ‘5 or above’ from two or more activities in the 50-69
age group, receiving a score of ‘9 or above’ from three or more activities
in the age group of 70 and above indicates that there is a disorder in
cognitive activities and dependency to others.

Geriatric Depression Scale (GDS): The scale developed by Yesavage
et.al. (31) evaluates the level and intensity of only depressive symptoms
for individuals aged 60 and above without questions on sleep disorders,
sexual function disorder and problems related with somatic complaints.
GDS is comprised of a total of 30 questions the responses of which are
"yes” or “"no”. Every response in favor of depression is evaluated as 1 point,
whereas other responses are evaluated as 0. The Turkish adaptation,
validity and reliability study was carried out by Ertan and Eker (32).
The lowest score that can be obtained from the scale is 0, whereas the
maximum score is 30. A score of 14 and above indicates the existence of
depression.

Boston Naming Test (BNT-60): The original test developed by Kaplan,
Goodglass and Weintraub (33) is a precision measurement tool used
frequently for evaluating cognitive disorder, dementia and aphasia. The
BNT-60 is the longest version of the test with 60 items. Even though
it varies according to the long or short version of the applied test, the
application generally takes between 10-20 minutes and the BNT-60 is
presented to the participant as a booklet of 60 different stimulant cards
with black-white drawings (e.g. scissors, racket, abacus; sequentially In
Turkish “makas”, “raket”, “abakiis”) the difficulties of which continue to
increase. Original test items are comprised of hand-drawn objects which
are not prone to uncertainty and which do not have other alternative
names. A time of 20 seconds is given to the participant for naming each
item. If the participant cannot name (does not respond to) an item (e.g.
harmonica; In Turkish “mizika”) or names it as something else (gives a
wrong response) a semantic (lexical) cue (e.g. musical instrument; In
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Turkish “mzik aleti”) is given. If the participant cannot name the object in
the picture despite the semantic cue provided, this time the first syllable
(e.g. har-; In Turkish mi-) is provided as a phonemic (vocalic) cue. Finally, if
the correct response could not be given after the phonemic cue, the first
item that could not be named is brought up again and the multiple choice
form (they are items with 4 choices located at the back of each stimulus
card) (e.g. flute, harmonica, chocolate, melodica; sequentially in Turkish
“flut”, “mizika”, “cikolata”, “melodika”) is presented. The participant/
patient is asked to show or say out loud which one of the 4 items he/
she thinks the right item is. The scores are recorded to the scoring form
of the test by the researcher. There are two sections in the scoring form
which are “summary of the scores” and “scoring of the error types”. The
total score is comprised of spontaneously responded correct responses
and/or correct responses given after cues (only semantic cues). Error
types are used to classify wrong responses. It is scored according to five
error categories which are phonological (more than half of the phonetic
of the target word is preserved), verbal (semantically related with the
target word), neological (an overlap of less than 50% with the target
word phonetic), multi-word (using more than one word for naming) and
perceptual (erroneous perception of the picture). The lowest score that
can be obtained from the BNT-60 is 0, whereas the highest score is 60.

Boston Naming Test 60-Item Turkish Version [BNT-60 (TR)]: A
total of 29 original test items were replaced by new items as a result
of a comprehensive pilot study; accordingly, the original item difficulty
ordering was also changed. Final version of the BNT-60 (TR) as a result
of the pilot study was printed in exactly the same format as the original
test material (as square spiraled booklet with dimensions of 16 x 16 cm),
it was translated into our language in accordance with the changes in the
standard application and scoring directives and was made ready for use
in norm determination study.

Procedure

Hacettepe University Senate Ethical Commission Approval was taken
for the study dated 06.04.2015 and numbered 76000869/433-1060. The
original test material set of the BNT-60 (test booklet and application/
scoring directive) were purchased by the researchers from PRO-ED Inc.,
USA (www.proedinc.com) company and there is no legal barrier for the
its use in research studies and the publication of the research study. Norm
determination stage for elderly sample group was started following the
completion of the BNT-60 (TR) adaptation study.

The participants were informed about the objective prior to starting the
study and informed consent forms were taken. The participants then
filled the demographic information form. After this stage, three screening
tests (MOCA, FAQ and GDS) were applied in random order and in a single
session to each participant who fulfilled the inclusion criteria. Whereas

Table 1. Summary Table in Relating to Demographic Characteristics along with Mean and Standart Deviations of Screening Test Scores of the

Participants (N=317)

Demographic Characteristics

Age X=71.08 (7.83) Age range=60-92

Gender

Female=149 (47%), Male=168 (53%)

Education level

Primary (0-5)=107 (33.8%), Secondary-high (6-11)=107 (33.8%), University-post (12 and over)=103 (32.4%)

Native language Turkish=317 (100%)

Hand preference

Right hand=290 (91.5%), Left hand=7 (2.2%), Ambidextrous=20 (6.3%)

Sinistrality in first degree relatives

Exist=54 (%17), Absent=263 (%83)

Mean and Standard Deviations of Screening Test Scores

MOCA score 23.57 (2.25)
FAQ score 0.15 (0.46)
GDS score 3.54 (3.41)

MOCA: Montreal Montreal Cognitive Assessment, FAQ: Functional Activities Questionnaire, GDS: Geriatric Depression Scale
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the BNT-60 (TR) was applied during another session in order to prevent
the effects of fatigue. Data acquisition process was applied individually in
environments where the participants who make up the sample group are
located (public and private institutions and/or establishments, hospitals,
clubhouses, associations, houses, etc.).

Pictures in the test booklet comprised of picture cards with dimensions
of 16 x 16 ¢cm were arranged in order of increasing difficulty during
norm determination study. In accordance with the BNT-60 (TR) standard
application instruction, the BNT-60 (TR) is started by presenting Item
30 (crocodile; In Turkish “timsah”) to each participant and if this item
is answered correctly, all unapplied items were accepted as correctly
answered and a score of 29 is given automatically (the participant is
accepted as having answered all previous items correctly). The test is
continued backwards as long as he/she does not give a wrong answer
before Item 38 (rhinoceros; In Turkish: “gergedan” ). In case of such an
erroneous response, the test goes back to Item 29 (swing; In Turkish
“salincak”) and the test items are worked backwards until eight pictures
in a row are answered correctly. The items before this new starting
point are automatically included in the score. The test is stopped and
is not continued after eight consecutive mistakes. The reactions of the
participant are recorded by the applier during the application. This study
was in compliance with the original standard application and scoring
directives for the BNT-60.

The approximate application time of the BNT-60 (TR) when applied
individually is about 15 minutes. The total application time of the study
is about 45 minutes excluding the resting time between the two sessions
(screening scales and BNT-60 (TR) applications).

Statistical Analysis

Responses to the Picture Evaluation Form were subject to frequency
analysis in order to determine the TR version items within the scope of
the pilot study after which Item Difficulty Analysis was carried out for
examining the difficulty (p) and distinctiveness (r) properties of the test
items.

Among the variables examined within the scope of the norm
determination study, the age variable has 5 (60-64, 65-69, 70-74, 75-
79, 80 and above), the gender variable has 2 (female and male) and the
education level variable has 3 (0-5 years, 6-11 years, 12 years and above)
levels. All independent variables were manipulated as between groups.
Whereas the dependent measure is the BNT-60 (TR) scores. For BNT-60
(TR) total score, 5x2x3 analysis of variance (ANOVA) and for the 7 sub-
scores and 3 error scores obtained from BNT-60 (TR) 5x2x3 multivariate
analysis of variance (MANOVA) was applied. Post hoc analyses (Bonferroni
Correction) and paired comparisons were carried out for determining the
source of the main and interaction effects determined to be statistically
significant as a result of ANOVA and MANOVA,; that is, for determining
the level combinations that cause it. Finally, Pearson Product Moments
Correlation Analysis was carried out for putting forth the relations between
all dependent variables (total score, number of spontaneously given
correct responses, number of semantic cues given, number of correct
responses to semantic cues, number of phonemic cues given, number
of correct responses to phonemic cues, number of multiple choice and
number of correct responses to multiple choice) and age variable as well
as among themselves. Data analysis was carried out via Statistical Package
Software for the Social Sciences 20.0 (IBM SPSS Statistics for Windows,
Version 20.0; IBM Corp; Armonk, NY, ABD).

RESULTS

Pilot Study Results: Item difficulty (p) and item distinctiveness (r) indexes
applied for objective tests within the scope of the Item Difficulty Analysis
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applied for the BNT-60 (TR) version items based on the responses of the
120 healthy participants to the Picture Evaluation Form were calculated
for each item separately. Difficulty index puts forth how correct the
responses to the items are, whereas distinctiveness index shows how
successful the items are in distinguishing the desired property (34). The
functionality of difficulty, distinctiveness and distractors were considered
together in order to make a healthy decision regarding item selections
and the items were interpreted according to the values they got. In this
regard, first the difficulty index (p) values were taken into consideration
when arranging the items in order and the percentages of the correct
responses were taken into consideration if the items have the same index.
Item difficulty index varies between 0 and 1, whereas item distinctiveness
index varies between -1 and +1. It was determined as a result of the pilot
study that the difficulty index of the original items varied between 0 and
1, distinctiveness index varied between -0.25 and 0.92; the difficulty
index of the alternative items varied between 0,06 and 1 and that the
distinctiveness index varied between -0.33 and 0.88.

Norm Determination Study Results: Analyses related with the norm
determination study were carried out based on the BNT-60 (TR) scores
of 317 healthy elderly participants. Prior to the analyses, the data were
subject to operations such as determination of whether there are any
lost values or not, determination of the outliers and/or assigning new
values in their stead. Responses to the continuous variables in the raw
data were transformed into z values, the value of £3.29 was taken as basis
when determining the outliers and the values outside this interval were
accepted as outliers (35). In this regard, required corrections were made
for the scores of participants who exceed the critical z value from among
the continuous variables.

Kolmogorov-Smirnov normality test was applied for evaluating whether
the data have normal distribution or not since the number of participants
was above 50 and skewness levels were examined. The basis for skewness
values was taken as the #1 interval. The skewness value for some
continuous variables was above 1 and it was determined that they do
not put forth a normal distribution. Logarithmic transformation was
applied to the whole data set for some continuous variables skewed to
the right which cannot pass the Kolmogorov-Smirnov normality test. It
was assumed following the transformation carried out that the skewness
values were in the 1 interval, meaning that the scores put forth a normal
distribution. Thus, it was ensured that the data set meets the required
assumptions for the application of ANOVA, MANOVA and Pearson
Product Moments Correlation Analysis techniques.

According to the ANOVA result, the main effects of age (F(4‘ 27=9-69,
p<0.00T, np2=0.12) and education level (F(z‘ 27~ 198.30, p<0.001, Up2:0-58)
variables on the total score of the BNT-60 (TR) are statistically significant.
On the contrary, the effect of gender (F, ,,,=0.02, p>0.05, 1,?=0.00) on
the total score of the BNT-60 (TR) was not statistically significant. Hence,
the data were combined over the gender variable and the norm values
related with the BNT-60 (TR) total score were determined according to

the age and education level (Table 2).

According to the 5x2x3 MANOVA results for the BNT-60 (TR) sub-scores
(total score, number of spontaneously given correct responses, number
of semantic cues given, number of correct responses to semantic
cues, number of phonemic cues given, number of correct responses
to phonemic cues, number of multiple choice and number of correct
responses to multiple choice), the main effects of age (Pillai’s Trace=0.21,
Fii, 267=2-24, p<0.001, np2=0.05) and education level (Pillai’s Trace=0.61,
Fy, 267=17.82, p<0.001, np2=0.31) variables were statistically significant;
however the main effects of gender (Pillai’s Trace=0.02, Fiy.267=0.79, p>0.05,
np2=0.02) were not observed to be statistically significant. Therewith, the
data were combined over the gender variable and the norm values for

4, 287
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Table 2. Norm Table in Relating to BNT-60 (TR) Total Scores According to Age and Education Level (N=317)

Age Groups
Education Level 60-64 age 65-69 age 70-74 age 75-79 age 80+ age
0-5 year 41.23 40.64 36.59 35.45 31.81
(5.20) (4.79) (3.65) (3.22) (5.89)
n=22 n=22 n=22 n=20 n=21
6-11 year 47.85 48.18 43.57 45.25 42.83
(4.23) (5.50) (5.60) (4.67) (8.77)
n=26 n=22 n=21 n=20 n=18
12+ year 51.24 49.72 51.00 51.25 49.71
(3.25) (4.64) (5.11) (3.58) (6.00)
n=21 n=25 n=23 n=20 n=14

the BNT-60 (TR) sub-scores were determined according to the age and
education level (Table 3).

5x2x3 MANOVA was applied in order to determine the probable effects
of the age, gender and education level variables on the error scores of
the BNT-60 (TR). Only 3 error scores (verbal, multi-word and perceptual)
were evaluated as dependent variable with regard to the suitability to
parametric analyses. According to the MANOVA results, the main effects
of age (Pillai’s Trace=0.13, F(4, 287)=3.28, p<0.001, np2=0.04) and education
level (Pillai's Trace=0.30, F(2, 287)=17.15, p<0,001, n,’=0.1 5) variables
were statistically significant; whereas the main effects of the gender
(Pillai’s Trace= 0.01, F(1, 287)=0.86, p>0.05, 11,,2:001) were not observed
to be statistically significant. Therewith, the data were combined over
the gender variable and norm values related with the BNT-60 (TR) error
scores were determined according to age and education level (Table 4).

When the correlation between the BNT-60 (TR) total score and age is
examined, it was observed that there is a negative and weak (r=-0.25,
p<0.07) statistically significance correlation between them.

DISCUSSION

In the BNT-60 (TR), 29 of the original test items were replaced with new
items with concrete justifications in accordance with the literature. It is
known that similar applications have been made during the adaptation
of the BNT to different cultures/languages. For example, 20 items in the
Portugal sample group (1), 50 items in the Korean sample group (9), 2
items in the Australia sample group (10), 2 items in the New Zealand
sample group (14), 4 items in the Greece sample group (15) have been
changed due to cultural/lingual unconformity.

The results acquired from the norm determination study indicate that age
and education level have statistically significant effects on the BNT-60 (TR)
total scores obtained from the Turkish elderly sample group. However,
contrary to expectation, the main effect of gender was not determined as
statistically significant, meaning that there is no difference between the
female and male participants with regard to the BNT-60 (TR) scores. The
reason why gender effect was not statistically significant in the TR version
may be due to the fact that items that might cause bias were excluded
when forming the BNT-60 (TR) version and that the new items added
were selected from among those that had no gender bias. Nonetheless,
a statistically significant difference was determined between the BNT-60
(TR) total scores of participants with different age and education levels
in accordance with literature. The total score average of the participants
in the 60-64 age group was greater in comparison with those of the
participants in other age groups, whereas the total mean score of the
participants with 12+ years of education, that is those with higher
education, was greater in comparison with the participants with different

education levels (Table 2). The decrease in the total score that occurs with
aging was in accordance with the norm determination studies carried out
in different countries/cultures/languages such as Korea (9), Greece (15),
France (16). The strong effect of the education level on the total score of
the test is supportive of the previous norm studies (6,12). The results of
this study proved that age and education level are important variables
that determine the naming ability after the age of 60. The highest total
mean score was obtained from the 75-79 age group meaning those
who have received higher education of 12+ years (X=51.25), the lowest
total mean score was obtained from the 80+ age group meaning those
with low education of 0-5 years (X=31.81). According to the BNT Korea
norm data shows the highest similarity with the methods used when
generating the BNT-60 (TR) version, the highest mean score was obtained
from the 15-44 age group meaning those who have received 13+ years
of education (X=53.93), whereas the lowest mean score was obtained
from the 75+ age group with no education (X=27.42) (9). Low total scores
have been explained by low education level and cultural level in the
relevant literature which is important for putting forth the strong effect of
education on test scores.

When the means related with the sub-scores of the BNT-60 (TR) are
examined, it was determined that participants in the 80+ age group
made less use of the phonemic cue provided; whereas they benefited
more from the multiple-choice items. Whereas number of spontaneous
reactions was high for the participants with an education level of 12+
indicating high education, participants with lower education levels of 0-5
years were less successful in spontaneous naming and needed different
cue types (semantic cue, phonemic cue, multiple-choice) more (Table
3). Findings related with the cues are in accordance with the results of
Mansur et.al. (13) and Au et.al. (36).

It should be known that the error types made by individuals with cognitive
disorder are also important in addition to the total number of correct
responses when interpreting the BNT results in clinical use. Hence, the
types of erroneous reactions of healthy individuals and patients with
cognitive disorders should be determined. Qualitative analyses related
with the type and frequency of the errors of healthy individuals in naming
enable the differentiation of different patient groups (37,38). According
to the BNT-60 (TR) error score analyses, elderly adults with low education,
meaning an education ranging between 0-5 years general tend to make
more errors in all error types. It was determined that the maximum errors
were made in the verbal error category and that this error type decreased
with increasing age in the 80+ age group which is in accordance with the
results from relevant literature (Table 4).

It is thought that the BNT-60 (TR) will make significant contributions to
the objective and reliable evaluation of the naming ability of the elderly
population whose native language is Turkish. Required meticulousness
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Table 3. Norm Table in Relating to BNT-60 (TR) Sub-Scores According to Age and Education Level (N=317)

Arch Neuropsychiatry 2018;55:341-348

BNT-TR Sub-Scores Age Groups
Education Level 60-64 age 65-69 age 70-74 age 75-79 age 80+ age
025 vear 19.41 (5.08) 19.50 (3.89) 18.00 (2.81) 17.40 (2.16) 19.14 (4.15)
4 n=22 n=22 n=22 =20 n=21
Number of Spontaneously Given 23.46 (4.77) 2459 (4.32) 2419 (6.80) 26.60 (5.59) 2228 (5.96)
Correct Response 6-11 year =26 n=22 =21 n=20 =18
12+ vear 24.71 (4.31) 25.44 (4.20) 25.04 (4.20) 27.45 (5.66) 28.43 (7.30)
Y n=21 n=25 n=23 n=20 n=14
60-64 age 65-69 age 70-74 age 75-79 age 80+ age
025 vear 3.18(1.84) 5.41(2.32) 5.59 (3.04) 6.15 (2.28) 5.71 (2.05)
y n=22 n=22 n=22 n=20 n=21
Number of Given Semantic Cue 611 vear 2.96 (2.20) 3.36 (2.65) 3.67 (2.44) 3.65(2.91) 3.61(1.58)
yea n=26 h=22 n=21 =20 n=18
2.67 (2.01) 2.12(1.67) 2.13(3.32) 2.00 (1.81) 236 (2.13)
12+ year n=21 n=25 n=23 n=20 n=14
60-64 age 65-69 age 70-74 age 75-79 age 80+ age
0-5 vear 1.32(1.21) 1.36 (1.09) 1.55 (1.34) 1.50 (1.10) 1.76 (1.45)
4 n=22 n=22 n=22 n=20 n=21
Number of Correct Response to
Semantic Cue 6-11 year 1'3:2'658) 1'235;21 K 1.5§=(;i25) 0.8r?=(;604) 1.2r?=(115.356)
12+ vear 1.67 (1.56) 0.84 (0.85) 0.83 (1.03) 1.35(1.53) 0.86 (1.10)
y n=21 n=25 n=23 n=20 n=14
60-64 age 65-69 age 70-74 age 75-79 age 80+ age
0-5 vear 14.82 (4.66) 16.09 (5.18) 16.68 (3.63) 15.80 (4.66) 15.05 (4.67)
Y n=22 h=22 n=22 h=20 n=21
Number of Given Phonemic Cue 611 vear 11.08 (3.82) 11.32 (4.98) 13.86 (3.65) 14.05 (4.03) 11.67 (4.70)
Y n=26 n=22 n=21 n=20 n=18
12+ vear 8.57 (3.23) 10.00 (4.72) 8.65 (5.07) 8.05(3.12) 9.50 (5.57)
4 n=21 h=25 n=23 n=20 h=14
60-64 age 65-69 age 70-74 age 75-79 age 80+ age
025 vear 7.96 (2.84) 7.09 (2.79) 5.45 (2.99) 4.80 (2.91) 414 (2.37)
Y n=22 n=22 n=22 n=20 n=21
Number of Correct Response to
Phonemic Cue 6-11 vear 7.08 (2.43) 6.23 (2.99) 8.19 (3.91) 7.90 (2.90) 5.72 (3.06)
Y h=26 n=22 =21 n=20 n=18
12+ vear 5.48 (2.70) 6.84(2.31) 5.43(2.98) 5.25(2.10) 4.86 (3.66)
y n=21 n=25 n=23 n=20 n=14
60-64 65-69 70-74 75-79
age age age age 80+ age
0-5 year 7.18 (3.92) 10.23 (4.75) 12.05 (3.70) 11.50 (3.80) 11.48 (4.56)
Number of Given Multiple n=22 n=22 n=22 n=20 n=21
Choice 611 vear 431(3.11) 555 (3.65) 6.29 (4.04) 7.45 (5.66) 6.83 (4.06)
4 n=26 n=22 n=21 n=20 n=18
124 vear 3.10(1.73) 3.28(2.48) 3.43(2.98) 3.00(2.27) 4.71 (4.36)
4 n=21 n=25 n=23 n=20 n=14
60-64 65-69 70-74 75-79
age age age age 80+ age
0-5 year 5.23(2.78) 6.41(3.14) 7.55(2.77) 7.60 (3.14) 6.76 (3.24)
Number of Correct Response to n=22 n=22 n=22 n=20 n=21
Multiple Choice 11 vear 342 (2.55) 436 (2.79) 4,95 (3.32) 4,95 (2.09) 4.94 (3.70)
Y n=26 n=22 n=21 n=20 n=18
12+ vear 276 (1.45) 2.84(1.99) 2.87(2.72) 2.60 (3.24) 3.79(3.24)
e n=21 n=25 n=23 =20 n=14
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Table 4. Norm Table in Relating to BNT-60 (TR) Error Scores According to Age and Education Level (N=317)

BNT-TR Error Scores Age Groups
Education Level 60-64 age 65-69 age 70-74 Age 75-79 age 80+ age
0-5 vear 5.95(2.19) 6.73 (2.51) 6.36 (2.40) 6.70(2.83) 3.86 (2.35)
4 n=22 n=22 n=22 n=20 n=21
Verbal Error 611 vear 477(1.97) 495 (2.79) 5.43 (2.25) 6.20 (2.57) 372 (2.24)
Y n=26 n=22 n=21 n=20 n=18
124 vear 4.29 (1.62) 4.24(2.65) 3.57 (2.48) 3.00 (1.86) 2.50 (2.60)
Y n=21 n=25 n=23 n=20 n=14
60-64 age 65-69 age 70-74 Age 75-79 age 80+ age
0-5 vear 373 (2.21) 2.55(1.84) 2.55(1.87) 2.80 (2.24) 2.29 (2.00)
_ Y n=22 n=22 n=22 n=20 n=21
Multi-word Error 611 vear 2.69 (1.98) 218 (2.06) 3.52 (1.63) 2.20(1.61) 2.44 (2.48)
4 n=26 n=22 n=21 n=20 n=18
1.71 (1.45) 1.44 (1.53) 1.83 (2.04) 0.95 (1.10) 1.36 (1.50)
12+ year n=21 n=25 n=23 n=20 n=14
60-64 age 65-69 age 70-74 Age 75-79 age 80+ age
0-5 vear 2.95(1.86) 3.91(2.18) 4.82(2.70) 430 (2.60) 3.95(1.94)
4 n=22 n=22 n=22 n=20 n=21
Perceptual Error 611 vear 2.23(1.56) 2.55 (2.48) 2.90 (1.70) 2.90 (2.17) 2.17 (1.65)
Y n=26 n=22 n=21 n=20 n=18
1.95 (1.86) 1.68 (1.84) 1.61(1.88) 1.40 (1.73) 1.00 (1.18)
12+ year n=21 n=25 n=23 n=20 n=14

was shown when generating the BNT-60 (TR) version so that the items
would be suited to our day, culture and that they included no bias. A
sample group that is as homogeneous and clean with regard to subject
properties was acquired when collecting norm data. When the elderly
sample group of our study was compared with its counterparts, it was
observed that it is quite large and qualitatively representative. The elderly
sample group of the study was detailed so as to enable performance
evaluation in five different age intervals (60-64, 65-69, 70-74, 75-79, 80+
age) taking into consideration the estimated future increase in the elderly
population in our country.

As was stated in the introduction section, there is an R&D study that
was carried out previously for the BNT for a Turkish sample group
between the age range of 20-79 (26). The methodological differences
between this aforementioned study and the current study have been
listed below as items in a comparative manner: a) The study carried
out by Kurt et.al. (26) encompasses the age range between 20-79 with
a total of 315 participants. The age range of the examined groups in the
elderly sample was 10 (e.g. 60-69 age range). However, the number of
participants aged 60 and above in the study was 317. Whereas the age
range of the examined groups was kept narrower at 5 (e.g. 60-64 age
range). b) Whereas Kurt et.al. (26) used only MMSE for elderly sample
group selection, a more detailed screening was made in our study and
MOCA, FAQ and GDS were used. c) The determination of the names
used for each test item (picture) in the study carried out by Kurt et.al. (26)
and the calculation of the difficulty indicators were not carried out and
hence, original test starting and ending criteria were not used, however,
since our study met these requirements, the original test starting and
ending criteria were used in accordance with the original. d) Whereas
Kurt et.al. (26) removed only 5 items from the test, the standardization
study was carried out for 55 items since they did not suggest new items
for the removed items. However, 29 items were removed from the test
in our study which were replaced by 29 suggested new items and so,
the standardization was carried out for the 60 items in accordance with
the original test for each item according to the new item arrangement
determined depending on the usage frequencies and difficulty analysis
carried out. e) Kurt et.al. (26) kept the usage frequency of the test items

in our language limited with only the data of the participants of the
adaptation study (n=57). Whereas in our study, the number of participants
who were included in the adaptation study (30 healthy adults: 90 healthy
adults between the ages of 19-59: 60-81) was 120 people in total. f)
Whereas Kurt et.al. (26) used a different scoring (Spontaneous, Semantic
Cue and Vocalic Cue), our study stayed loyal to original scoring principles
(Total score: Spontaneous and semantic cue, Sub-score: Semantic,
phonemic and multiple-choice cues, error score). g) Since the BNT is a
test that evaluates the linguistic ability, test items were determined after
an evaluation regarding not only cultural properties, but also regarding 9
critical criteria for linguistic properties that might be critical with regard
to Turkish language (the criteria used have been presented with details
in the “Method” section). However, there is no such detailed technical
evaluation in the study by Kurt et.al. (26) with regard to properties of the
Turkish language. h) Whereas there was no information in the study by
Kurt et.al. (26) on the adaptation study regarding multiple-choice BNT
items, required adaptation and standardization study was carried out in
our study for the items with choices.

A comprehensive adaptation of the BNT used widely for determining
language disorders in the international and national platforms, norm
values were determined for the healthy elderly group whose native
language is Turkish (Tables 2, 3 and 4) and was made ready for the use of
the related people in our country.

In future studies, the norm values for the age groups other than elderly
groups can be determined for the BNT-60 (TR), validity and reliability
studies can be carried out for patient groups characterized by linguistic
disorders (aphasia, dementia, etc.) and cutoff scores can be determined
for the aforementioned diseases.
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