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ABS TRACT:
Test-retest reliability and practice effects of the Turkish version of Repeatable Battery 
for the Assessment of Neuropsychological Status (RBANS) in healthy persons

Objective: The Repeatable Battery for the Assessment of Neuropsychological Status (RBANS) is a widely used 
screening instrument in neuropsychological assessment. The present study aims to assess the reliability and 
practice effects of the Turkish version of the RBANS Form A in healthy persons.
Methods: Data from 95 healthy volunteers (actively working and living in Ankara) were obtained. The 
subjects (48 M, 47 F) were between 20 and 49 years of age. The educational background of the subjects is 
characterized as follows: 33 subjects graduated from primary school (5-8 years), 33 from high school (9-11 
years), and 29 from university (12+ years).Time period between test and retest ranged from 28 to 43 days. For 
the inter-rater reliability coefficient, 2 trained scorers blindly scored 51 random standardization samples for 
figure copy/recall subtests. Test-retest stability coefficients were assessed by Pearson correlation coefficient. 
Practice effect was assessed by paired t test and effect sizes. For internal consistency, Cronbach’s α was 
calculated.
Results: The test-retest coefficients ranged from 0.59 to 0.88 for the indices and from 0.45 to 0.93 for the 
subtests. Figure copy (p=0.90), picture naming (p=0.56), semantic fluency (p=0.36) subtests and visuospatial/
constructional (p=0.42), language indices (p=0.19), and mean differences in change scores were minimal. For 
the other subtests and index scores, the differences between the tests were significant (p<0.05). Except for 
figure copy, picture naming, and semantic fluency subtests, all subtests and immediate memory, attention, 
delayed memory indices showed practice effects (effect size >0.10). Cronbach’s alpha coefficient for the 
RBANS was 0.86. The figure copy and figure recall subtests’ inter-rater reliability coefficients were 0.83 and 
0.84, respectively (both p<0.001).
Conclusions: The Turkish version of the RBANS (form A) showed adequate reliability, and it can be used as a 
short screening tool for neuropsychological performance.
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INTRODUCTION

The Repeatable Battery for the Assessment of 
Neuropsychological Status (RBANS) was originally 
designed for the assessment of dementia1. 
Thereafter, thanks to a number of advantages, 
requiring a short administration time and 
alternate forms, it has also been used for other 

conditions like multiple sclerosis2, stroke3, 
Parkinson’s disease4, Alzheimer’s disease5, 
traumatic brain injury6, schizophrenia7, and 
bipolar disorder8.
 The RBANS comprises 12 subtests, which yield 
5 index scores and a total scale score, and 
measures attention, language, visuospatial/
constructional abilities, and immediate and 
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delayed memory1. Its simple administration, 
usually within less than 30 minutes, is important 
for maximizing patient cooperation and 
minimizing effects of fatigue on performance1. 
Furthermore, it is paramount for a particular 
range of the adult population (normal older adult 
through moderately severe dementia). Yet, 
currently applied neuropsychological tests are 
difficult for this population, and screening tests for 
dementia are insensitive to mild impairment9. 
Additionally, the availability of alternate forms 
regarding disease progression or therapeutic 
outcome further strengthens its applicability in 
routine clinical practice1,9.
 In keeping with its increasing popularity, the 
test has been translated into several languages10. 
In this study, we aimed to examine the reliability 
of the Turkish version of RBANS form A in a group 
of healthy persons. Specifically, we measured the 
test-retest reliability coefficients, practice effects, 
internal consistency, and for the figure copy/recall 
subtests, and the inter-rater reliability coefficients. 

METHODS

Participants

This work is part of the RBANS Turkish 
standardization study. The standardization study 
involved 315 healthy individuals (157 females and 
158 males) aged 20-79 years. Educational 
background of the participants is characterized as 
follows: 107 participants graduated from 
elementary school, 102 from high school, and 106 
from university11.
 Data from 95 healthy volunteers (actively 
working and living in Ankara) were obtained from 
the Turkish RBANS standardization sample. The 

subjects (48M, 47 F) were between 20 and 49 years 
of age. Other characteristics of the subjects are 
shown in Table 1. Subjects having an illness or 
using drugs affecting mental or neuropsychiatric 
functions were excluded. Subjects who had a score 
≥28 according to Mini Mental Status Examination 
(12) were included. The period between test and 
retest ranged from 28 to 43 days (mean±standard 
deviation: 32.55±3.77). For the inter-rater 
reliability coefficient, 2 trained scorers blindly 
scored 51 random standardization samples for 
figure copy/recall subtests.

Measures

The RBANS is composed of 12 subtests that are 
grouped into 5 scaled scores and a total scale 
score1. Test indices are immediate memory (list 
learning and story memory), visuospatial/
constructional (figure copy and line orientation), 
language (picture naming and semantic fluency), 
attention (digit span and coding) and delayed 
memory (list recall, story recall, figure recall, and 
list recognition). The total scale score is 
calculated as the sum of the scores obtained from 
these 5 indices. Each index score and the total 
scale score are expressed as a scaled score with a 
mean of M=100 and a standard deviation of 
SD=151.
 For its Turkish translation and standardization, 
permissions from the author/publisher were 
obtained. They also approved the final back 
translation. The battery was translated using the 
formal translation-back-translation method. The 
verbal subtests of the RBANS were adapted to 
Turkish on the conceptual structure rather than 
verbatim translation. As such, numbers of 
syllables of the words were modified by taking into 

Table 1: Demographic characteristics of the participants

Women Men

Education (years) n Age n Age n

5-8 33 34.50 (8.83) 14 37.42 (6.88) 19
9-11 33 34.00 (7.83) 16 38.94 (6.20) 17
12+ 29 38.94 (8.81) 17 40.58 (7.51) 12

Age values are given as mean (standard deviation)
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consideration of phoneme, frequency of use of the 
verbal item in Turkish13, functional similarity 
(“lokanta” in place of “restaurant”), and geodetic 
similarity (“Istanbul, Kadıköy” in place of 
“Cleveland, Ohio”). Additionally, to eliminate 
possible cultural biases in items included in the 
picture naming, a preliminary study was carried 
out in an initial sample of 60 healthy participants 
with different educational levels. Thereafter, the 
naming frequency and levels of difficulty were 
determined for the pictures, and the “name” with 
the highest frequency and with medium level 
difficulty was defined as the name of the picture.

Procedures

The subjects were seen before the procedure to be 
informed and evaluated regarding the inclusion 
criteria. After the MMSE test was applied to the 
subjects, to those who scored >28 points, the 
RBANS test was also administered. 

Data Analysis

Test-retest reliability was assessed by Pearson 
product-moment correlation coefficient. Practice 
effects were assessed by the change in 
performance between the two testings using 
paired t tests and was also expressed as effect 
sizes, which were derived by determining the 
difference between the initial test and retest 
divided by the standard deviation of the initial test 
score14. This method has been used to compare 
practice effects across measures15. To test the 
internal consistency of the RBANS, Cronbach’s α 
was calculated. For the figure copy/recall subtests, 
inter-rater reliability coefficient was calculated, 
according to the appropriate procedures.

RESULTS

The RBANS initial test, retest, and change scores 
were summarized in Table 2. The test-retest 

Table 2: RBANS initial tests, retest, and change scores

Initial Test (T1) Retest (T2)
r T1,T2

T2-T1 t value Effect
SizeMean (SD) Mean (SD) Mean (SD) df=94

RBANS Subtests Scores
List Learning 28.80 (5.00) 33.15 (4.12) 0.71* 4.35 (3.55) -11.93* 0.87
Story Memory 18.42 (3.83) 20.60 (3.40) 0.78* 2.18 (2.42) -8.78* 0.57
Figure Copy 14.57 (3.05) 14.61 (3.24) 0.51* 0.04 (3.11) -0.13 0.01

p=.90
Line Orientation 16.19 (3.47) 16.73 (3.15) 0.80* 0.54 (2.11) -2.48 0.16

p=.02
Picture Naming 7.94 (1.09) 7.99 (1.18) 0.70* 0.05 (0.88) -0.58 0.05

p=.56
Semantic Fluency 21.55 (4.07) 21.84 (3.83) 0.69* 0.29 (3.10) -0.93 0.07

p=.36
Digit Span 8.87 (2.30) 9.30 (2.42) 0.75* 0.43 (1.68) -2.50 0.19

p=.01
Coding 42.73 (14.16) 46.22 (14.17) 0.93* 3.49 (5.34) -6.38* 0.25
List Recall 6.58 (2.32) 8.26 (1.64) 0.69* 1.68 (1.67) -9.82* 0.25
List Recognition 19.62 (0.81) 19.88 (0.43) 0.45* 0.26 (0.73) -3.50* 0.32
Story Recall 9.30 (1.98) 10.34 (1.77) 0.56* 1.03 (1.77) -5.70* 0.52
Figure Recall 10.76 (3.94) 12.22 (3.78) 0.71* 1.46 (2.92) -4.88* 0.37

RBANS Index Scores
Immediate memory 99.46 (14.62) 112.89 (14.05) 0.76* 13.43 (9.87) -13.26* 0.92
Visuospatial/ 
Constructional

93.40 (15.02) 94.49 (14.10) 0.59* 1.09 (13.13) -0.81 0.07

p=.42
Language 97.04 (15.65) 98.65 (16.53) 0.73* 1.61 (11.91) -1.32 0.10

p=.19
Attention 100.67 (15.62) 104.19 (15.54) 0.88* 3.52 (7.52) -4.56* 0.22
Delayed Memory 97.45 (14.60) 108.67 (13.95) 0.72* 11.22 (10.77) -10.16* 0.77

RBANS Total Scores 488.03 (60.71) 518.90 (59.06) 0.92* 30.88 (23.92) -12.58* 0.51

Subtest scores are raw scores, r: Pearson’s correlation coefficients, Effect sizes: T2- T1 / T1 SD, *p≤0.001
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coefficients ranged from 0.59 to 0.88 for the indices 
and from 0.45 to 0.93 for the subtests. The 
coefficients were adequate to good (0.70 - 0.90) for 
the majority of RBANS indices, and reliability was 
marginal to poor (0.59) for visuospatial/
constructional indices. Figure copy (p=0.90), 
picture naming (p=0.56), semantic fluency (p=0.36) 
subtests and visuospatial/constructional (p=0.42), 
language indices (p=0.19), and mean differences in 
change scores were minimal. For the other subtests 
and index scores, the differences between the tests 
were significant (p<0.05). Except for figure copy, 
picture naming, and semantic fluency subtests, all 
subtests and immediate memory, attention, and 
delayed memory indices showed practice effects 
(effect size >0.10).
 Cronbach’s alpha coefficient for the RBANS 
was 0.86. The figure copy and Figure recall 
subtests’ inter-rater reliability coefficients were 
0.83 and 0.84 respectively (both p<0.001).

DISCUSSION

Test-Retest Reliability

In the original study by Randolph1 using 40 
participants with a mean age of 70 years, form A - 
form A test-retest reliability values ranged 
between 0.55 and 0.78 for indices and 0.88 for total 
scale. Additionally, in his study, form A - form B 
test-retest  rel iabil i ty  values among 100 
participants ranged between 0.46 and 0.80 for 
indices and 0.82 for total scale. Similarly, in 
another study of 445 participants with a mean age 
of 73 years, test-retest reliability values were found 
in a range between 0.58 and 0.83 for indices and 
0.51 to 0.83 for the individual subtests16. Our 
results were also in accordance with these studies. 
Despite the lack of test-retest reliability for 
individual subtests in the RBANS manual, our 
results, together with those of the former study16, 
provide data also for the subtests. Importantly, this 
information can help clinicians evaluate the 
change regarding the RBANS subtests and guide 
relevant clinical decisions. On the other hand, the 
observed reliability coefficients in general seem to 

be below the ideal values (r=0.80). While this could 
be considered as a relative limitation of the 
current study, they are comparable to other 
neuropsychological measures for patient and 
control samples16. Moreover, it is noteworthy that 
normal human memories can easily vary15 and 
thus reliability estimates may not be solely 
attributed to methodological issues. A limitation of 
our study is related with the fact that the 
volunteers were young and middle-aged and that 
the age average was lower than in the original 
group and in other studies.

Internal Consistency

Cronbach’s alpha coefficient for the English 
version of the RBANS has been reported as 0.8617, 
for the Spanish version as 0.7318, for the Chinese 
version as 0.8119. These were similar to our results. 

Inter-Rater Reliability

In the original study1, Randolph used 3 trained 
scorers, each of whom blindly scored 20 random 
standardization sample figure copy/recall 
subtests. Their correlation coefficient was 0.85, 
which is similar to that of ours.

Practice Effects

Normally, the re-administration of the same 
measures or their different forms may cause 
improved performance of the subject(s). In the 
previous studies, practice effects were not 
observed16. On the contrary, except for figure copy, 
picture naming, and semantic fluency subtests, all 
subtests and immediate memory, attention, 
delayed memory indices showed practice effect. 
We imply that this difference stems from the 
young age of our population and the short interval 
of test-retest, which has been reported in the 
literature to produce practice effects15. We also 
believe that the finding of higher practice effects 
values in list learning, story memory, and story 
recall subtests could be due to the repetition of the 
word list (4 times) and the story (twice).



247Klinik Psikofarmakoloji Bulteni - Bulletin of Clinical Psychopharmacology, Volume 25, Issue 3 (September 01, 2015, pp. 209-320)

Safaz I, Kurt M, Cakir G, Yasar E, Alaca R

In conclusion, the Turkish version of the RBANS 
(form A) showed adequate reliability; it can be 

u s e d  a s  a  s h o r t  s c r e e n i n g  t o o l  f o r 
neuropsychological performance.
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