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Abstract

Introduction: The Repeatable Battery for the Assessment of Neuropsychological
Status (RBANS) is a widely used screening instrument in neuropsychological
assessment and is a brief, individually administered measure. The present study
aims to assess the reliability and validity of the Chinese version of the RBANS
in community-dwelling elderly.

Material and methods: All subjects come from the community-dwelling elderly
in Shanghai, China. They completed a questionnaire concerning demographic
information, the mini-mental state examination (MMSE) and the Chinese version
of the RBANS. To test for internal consistency, Cronbach’s o was calculated for
all six RBANS indices. Correlations between each of the RBANS and MMSE
subtests were conducted to measure the concurrent validity. A confirmatory
factor analysis (CFA) was conducted to test the construct validity.

Results: The final sample of participants included 236 community-dwelling
elderly. The mean total score on the RBANS was 86.02 (+14.19). The RBANS total
score showed strong internal consistency (r = 0.806), and the coefficient a value
for each of the RBANS scales ranged from 0.142 to 0.727. The total RBANS score
was highly correlated with that of the MMSE (r = 0.594, p < 0.001), and the
RBANS subtests also demonstrated strong correlations with most of the MMSE
subtests. The results of the CFA indicated an acceptable fit between the Chinese
version of the RBANS and the original.

Conclusions: The Chinese version of the RBANS had relatively good reliability
and validity in a community-dwelling elderly sample. It may be a useful screening
instrument for conducting cognitive assessments in community-dwelling elderly.

Key words: Repeatable Battery for the Assessment of Neuropsychological Status,
reliability, validity, neuropsychological assessment, the elderly.

Introduction

The assessment of cognitive change is an important task for
neuropsychologists, especially those working in geriatric settings [1].
Cognitive impairment is a common and significant feature of the elderly
[2]. The ability to identify stability or improvements in cognitive function
is a valuable clinical skill [3]. Cognitive assessment is widely used for three
types of indications: first, screening for cognitive impairment; second,
discriminative diagnosis of cause; third, rating of severity of disorder, or
monitoring of disease progression [3, 4]. An instrument that could be used
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to screen for cognitive status and to provide
information about prognosis in the elderly would
be of great value. However, the cognitive
assessment of geriatric individuals is often
associated with a variety of difficulties [5]. For
instance, older adults are more prone to fatigue [5].
They pay more attention to physical health and
have little interest in time-consuming neuro-
psychological evaluations, such as the Wechsler
Adult Intelligence Scale-1ll and the Wechsler
Memory Scale-Ill [5]. A wide range of tools has been
developed for cognitive assessment [3]. These vary
from brief screening tools that take less than
1 min to complete to professional neuropsycho-
logical assessments that take several hours [3]. The
appropriate choice of tools depends on the time
available and the purpose of the assessment [3].

The Repeatable Battery for the Assessment of
Neuropsychological Status (RBANS) is a widely used
screening instrument in neuropsychological
assessment [6, 7]. The RBANS is a brief, individually
administered measure [5]. It consists of 12 subtests,
most of which are similar to individual neuro-
psychological measures [5]. The instrument takes
some of the difficulties inherent in the assessment
of older adults into account [5]. In this way, the
RBANS has the benefit of being brief and tolerable
to complete as compared with other neuro-
psychological batteries, while providing more
detailed information than many other screening
measures such as the Dementia Rating Scale. The
normative information for the RBANS provided in
the manual is a US nationwide, population-based
standardization with adults aged from 20 to 89
years old [5]. It has been demonstrated to be a valid
and reliable instrument for detecting cognitive
deficits across a range of age levels and diagnostic
groups [5].

However, the RBANS has not been used widely
in China. In China, the largest developing country
in the world, aging has become a social problem.

Reliability and validity of the RBANS

Therefore, a practical measure for cognitive
assessment has wide potential use. It has been
proven that level of education would account for
a statistically significant portion of the variance
across performance on the RBANS and the
individual indices [8-10]. The mean education level
in developing countries is lower than that in
developed countries. Thus, we need to present data
confirming the reliability and validity of the RBANS
in community-dwelling elderly in China to support
the wide application of this instrument in China in
the future.

Material and methods

This study received ethics approval from the
Ethics Committee of Tongji Hospital.

Participants

The original data set consisted of 300 com-
munity-dwelling elderly residing near Tongji Hospital
in Shanghai. Thirty-one individuals were excluded
from the study because of physical deficits (e.g.,
visual impairment, hearing impairment, motor
dysfunction) and severe mental diseases (e.g.,
schizophrenia, depression) to ensure that partici-
pants could fully participate in standardized
administrations of the RBANS. Twenty-seven
subjects failed to follow up because of withdrawal
from the study, moves to other locations, incorrect
telephone numbers, or death. Six questionnaires
were unable to be used because of incomplete
information. The final sample of participants
included 236 community-dwelling elderly (Figure 1).

Procedures

Three communities were selected around Tongji
Hospital. Most of the people living in the selected
communities are older adults, thereby supplying us
with a large baseline population. Neighbourhood
committees from each community were asked to

300 individuals assessed for eligibility

31 individuals excluded:
11 vision impairment
13 hearing impairment
4 motor dysfunction
1 schizophrenia
2 depression

3 moving
1 died

27 individuals failed to follow up:

13 wrong phone number
10 refused participation

6 questionnaires
useless,

because of incomplete
information

236 individuals completed the assessment

Figure 1. Flow of participants through the trial
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supply three quiet rooms and the capacity to
broadcast our study purpose throughout the whole
community. Those elderly who expressed interest
in our study came to the neighbourhood committee
and participated in a face-to-face interview. All
participants completed the Informed Consent Form,
a list of contact information, and a questionnaire
that inquired about demographic information,
medical conditions, physical symptoms, and the
mini-mental state examination (MMSE). Then, we
made an appointment by telephone and completed
a face-to-face assessment using a brief neuro-
psychological screening battery, the RBANS, at
Tongji Hospital in Shanghai. The administration and
scoring of the RBANS was conducted as defined in
the manual in a quiet room in Tongji Hospital by
investigators who had received training by a clinical
psychologist. The RBANS was administered
according to standardized procedures.

Measures
The RBANS

The RBANS generates six Index Scores: a total
scale index; and five domain-specific index scores
used to assess immediate memory, visuospatial/
constructional abilities, language, attention, and
delayed memory [5]. With the exception of Delayed
Memory, a component that is based on four
subtests, each of the other four Index Scores is
based on two subtests. The Immediate Memory
Index consists of the List Learning and Story
Memory subtests; the Visuospatial/Constructional
Index consists of the Figure copy and Line
Orientation subtests; the Language Index consists
of the Picture Naming and Semantic Fluency
subtests. Semantic fluency is the ability to form and
express words compatible with required criteria and
is a good indicator of frontal lobe dysfunction [11].
The Attention Index consists of the Digit Span and
Coding subtests; the Delayed Memory Index
consists of the List Recall, List Recognition, Story
Recall, and Figure Recall subtests [5]. The RBANS
was designed with additional forms used to
evaluate disease progression or outcome testing of
therapeutics [5]. The availability of two forms could
avoid practice effects not only in the measurement
of disease progression but also in the screening for
symptomatic improvements in response to
therapeutic interventions [5]. All participants in the
present study received form A of the RBANS.

The translation of the RBANS, English version,
into Chinese was carried out in several steps. First,
the translation was conducted by an independent
translator (a psychiatrist with Chinese as the native
language, proficient in English). Second, the Chinese
version was discussed within the research group.
Following this step, a back-translation was

performed by a professional non-psychiatrist
translator and was again discussed within the
research group. The final Chinese version of the
RBANS was adopted in the present study. To be
more culturally consistent, we changed “in
Cleveland, Ohio” in the story memory and story
recall test into “in China, Fujian”. The change did
not alter the level of difficulty of the text with
respect to reading comprehension.

The MMSE

The MMSE is the most commonly used cognitive
screening tool in the area of psychogeriatrics in the
USA, Canada, and the UK [12]. It is a 30-point
assessment tool [13] that takes about 8 min to
perform with older patients (range from 4 min to
21 min) [14]. The MMSE correlates well with
a number of cognitive screening tests and
neuropsychological tests [4]. The Chinese version
of the MMSE has reasonable sensitivity and
specificity [15, 16]. The MMSE consists of 12 scores:
a Total Score and 11 Index Scores. The 11 index
scores are Temporal orientation, Place orientation,
Immediate memory, Calculation, Delayed memory,
Naming, Tongue twister, Reading comprehension,
Command execute, Sentence-making and Figure
copy [17]. Thus, we chose the MMSE as the
standard by which to measure the concurrent
validity of the RBANS.

Statistical analysis

The database was established by EpiData3.0.
Descriptive statistics were generated to examine
the performances on the RBANS and MMSE.
Pearson’s correlation coefficients were calculated
to determine any associations between age,
education, gender and RBANS index scores. Scale
reliabilities, specifically the internal consistency of
the six scales, were assessed by calculating
Cronbach’s a.. The concurrent validity of the RBANS
was assessed by assessing correlations between
each of the RBANS and MMSE subtests. Confir-
matory factor analysis (CFA) was performed using
LISREL 8.7 to test construct validity.

Results
Demographic data

The final sample of participants included
236 community-dwelling elderly (M age = 70.32
years, SD = 3.64, range = 62-77 years; M education
=9.96, SD = 3.78, range = 1-18 years). One woman
was of Mongolian nationality; all remaining
participants were of the Han nationality. Additional
demographic characteristics for the sample are
presented in Table I.
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To examine the impact of age and education,
Pearson correlations were calculated with the
RBANS total and index scores (see Table II).
A significant relationship was noted between
education and all six RBANS indices (all p values
< 0.01), suggesting a modest, expectable association
between cognitive performance and educational
levels. Five significant correlations were observed
with age; the exception was the language index. It
showed that the decline of language performance
associated with age was inconspicuous.

In contrast to other research [9, 10], male and
female patients differed in the total score,
visuospatial/constructional index and attention
index, where men performed significantly better
(see Table Il). We compared the level of education
of males (1112 +3.60 years) with females (8.70 +3.57
years), and the results showed a significant
correlation (t = 5.187, p < 0.001). Thus, we believe
that the differences caused by gender may be due
to the differences in education level.

Performance of RBANS

For the 236 elderly, the mean total score on the
RBANS was 86.02 (+14.19). This result is nearly one
standard deviation lower than the American
normative data [18] and is lower than the level of
performance observed in other reports [7, 19-21].
The differences observed in our study may be due
to the low level of education, which was strongly
correlated with the RBANS performance (Table I11).

Reliability of the RBANS

To test the internal consistency of the RBANS,
Cronbach’s a was calculated for all six RBANS
indices. The RBANS total score showed strong
internal consistency (r = 0.806) in our elderly
sample, and the coefficient a value for each of the
RBANS scales ranged from 0.142 to 0.727. Delayed
Memory, Immediate Memory and Visuospatial/
Constructional Indices showed strong internal
reliability. Similar to a previous report [22], the

Reliability and validity of the RBANS

Table I. Demographic characteristics of sample

Parameter Percentage of sample N
Gender
Male 52.1 123
Female 47.9 113
Age [years]
62-70 453 107
71-77 54.7 129
Education [years]
1-6 23.7 56
7-9 318 75
10-12 25.0 59
13-18 19.5 46

attention and Language Indices showed relatively
weak reliability (see Table IV).

Validity of the RBANS

To test the concurrent validity of the RBANS
subtests, correlations between each of the RBANS
and MMSE subtests were conducted. The Naming
Index of the MMSE scored constantly (value = 2),
so its correlations could not be obtained. As can be
seen in Table V, the RBANS subtests demonstrated
strong correlations with most of the MMSE
subtests. The total score of the RBANS was highly
correlated with that of the MMSE (r = 0.594,
p < 0.001). The Immediate Memory, Delayed
Memory, and Attention indices of the RBANS
showed strong correlations with most of the MMSE
subtests. The Visuospatial/Constructional and
Language indices were moderately correlated with
a few of the MMSE subtests.

Confirmatory factor analysis was performed on
the full sample of 236 individuals. The confirmatory
analysis model tests the goodness of fit of the
empirical data from the Chinese sample to the
assumed structure of the instrument. %2 (Minimum
Fit Function Chi-Square)/df (degrees of freedom)

Table II. Influence of demographic characteristics on RBANS performance

RBANS index Mean (SD) Gender Age Education
Males Females t value rvalue rvalue

Total Scale 87.99 (14.12) 83.87 (14.00) 0.991* —0.233*** 0.620™**
Immediate memory 81.64 (14.18) 78.80 (15.19) 1.488 -0.169** 0.483***
Visuospatial/constructional 99.59 (16.53) 93.04 (16.02) 3.086** -0.165* 0.475***
Language 93.67 (9.50) 93.73 (10.61) -0.039 0.012 0.212**
Attention 89.32 (16.90) 82.25 (17.73) 3.135** -0.167* 0.558***
Delayed memory 90.92 (17.68) 90.65 (17.16) 0.12 —0.279*** 0.466***

*p < 0.05, **p < 0.01, ***p < 0.001
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Table Ill. Mean and standard deviations of the RBANS

Mean (SD) Range N
RBANS index
Total score 86.02 (14.19)  53-120 236
Immediate memory 80.28 (14.71)  49-120 236
Visuospatial/ 96.45 (16.58)  53-131 236
constructional
Language 93.70 (10.03) 57-134 236
Attention 85.93 (17.63)  46-135 236
Delayed memory 90.79 (17.40)  44-129 236
RBANS subtests

List Learning 21.33 (5.58) 4-35 236
Story Memory 12.54 (3.98) 3-23 236
Figure Copy 18.30 (2.19) 8-20 236
Line Orientation 14.13 (3.48) 5-20 236
Picture Naming 9.60 (0.75) 6-10 236
Semantic Fluency 17.18 (4.02) 8-35 236
Digit Span 10.22 (2.65) 4-16 236
Coding 27.97 (11.37) 2-60 236
List Recall 3.53 (2.75) 0-10 236
List Recognition 18.36 (1.72) 10-20 236
Story Recall 6.59 (3.02) 0-12 236
Figure Recall 12.44 (4.58) 0-20 236

Table IV. Internal reliability of Index Scores and Total
Score

Subtest Scores Cronbach's o

List Learning and Story Memory 0.567
(Immediate Memory)

Figure Copy and Line Orientation 0.419
(Visuospatial/Constructional)

Picture Naming and Semantic Fluency 0.142
(Language)

Digit Span and Coding (Attention) 0.309
List Recall, List Recognition, Story Recall, 0.727
Figure Recall (Delayed Memory)

All subtests (Total Scale Index) 0.806

= 3.15, GFI (goodness of fit index) = 0.91, CFI
(Comparative Fit Index) = 0.95, IFl (Incremental Fit
Index) = 0.95, RMSEA (Root Mean Square Error of
Approximation) = 0.095, NNFI (Non-Normed Fit
Index) = 0.93. Detailed information concerning the
load factors can be seen in Table VI. The t value is
an index of parameter goodness of fit for a single
model and was above 2.0 for all indices in this
study. The result showed that the 5-factor model
was acceptable and could measure latent variables
effectively.

Discussion

To the best of our knowledge, the present study
is the first to report on the reliability and validity of
the RBANS in community-dwelling elderly in China.
Many previous investigations have demonstrated
the utility of the RBANS for use in the evaluation
of individuals’ neuropsychological status and have
considered its internal reliability and validity [7, 19,
23-30]. The findings of our study are generally
consistent with those of previous investigations.
The cognitive status noted on the RBANS is broadly
consistent with the results of other measures but
is lower than the values reported by other studies
[1, 2, 7-10, 19-23]. This finding may have resulted
from the low level of education of the subjects in
our study [8-10, 15]. The data demonstrate
acceptable reliability. The internal reliability was
robust as measured by most indices. Specifically,
the internal reliability consistency of the RBANS
index scores reported in this study was essentially
the same as that reported by Duff, Gontkovsky et
al. [1, 7-9, 19-23]. Thus, the study provided reliable
and useful data, which suggested that the
RBANS might be a useful and simple tool for the
assessment of cognitive status in community-
dwelling elderly.

The Mini-Mental State Examination, a very brief
tool, is sufficient to document the severity of
cognitive deficits in the elderly [17]. The MMSE has
proven to be valuable in dementia studies, where
it is used as a “standard” easily communicated and
cited [3]. The MMSE also provides an interpretive
context for the results in many studies. The wide
use of the MMSE makes it possible to compare
results across studies. The RBANS showed strong
concurrent validity based upon its significant
correlations with the MMSE. Most of the RBANS
subtests demonstrated significant correlations with
the MMSE subtests. Particularly strong were the
correlations within the Immediate Memory, Delayed
Memory, and Attention indices of the RBANS and
most of the MMSE subtests. The RBANS subtests
designed to assess memory also showed strong
correlations with memory measures of the MMSE.
The RBANS also showed good construct validity.
Similarly, the confirmatory factor analysis conducted
on the 236 community-dwelling elderly demon-
strated consistently acceptable fit indices. The
results of the confirmatory factor analysis indicated
an acceptable fit of the Chinese version of the
RBANS to the original one. Therefore, these findings
demonstrate that the RBANS is commensurate
with other measures known to be sensitive in
community-dwelling elderly.

Previous studies have shown that the RBANS is
a sensitive and clinically useful tool used to briefly
screen cognitive deficits in various populations
including individuals with dementia [23, 24], multiple
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Table VL. The load factor of RBANS 5-factor-model (LAMBDA-X)

Immediate memory  Visuospatial/

constructional

Language Attention Delayed memory

List Learning 0.62 -

Story Memory 0.67 -

Figure Copy - 0.50

Line Orientation - 0.58

Picture Naming - -

0.43 - -

Semantic Fluency - -

0.49 - -

Digit Span - -

- 0.44 -

Coding - -

- 0.94 -

List Recall - -

0.70

List Recognition - -

0.83

Story Recall - -

0.60

Figure Recall - -

0.57

sclerosis [25], Parkinson’s disease [26, 27], Hun-
tington’s disease [5, 26, 28], stroke [29-32],
traumatic brain injury [22, 33], schizophrenia [6,
34-37], bipolar disorder [34, 38] and anorexia
nervosa [39]. The results of the current study add
to recent research that has supported the wide use
and clinical utility of the RBANS in the neuropsycho-
logical screening of various populations. In addition
to the strong psychometric properties shown in
present and previous studies, the short admi-
nistration time, normative index scores, and
alternate forms of the RBANS [22] support its wide
use in the cognitive evaluation of the elderly in the
future.

Several potential limitations of this study must
be highlighted. First, the current sample consisted
of individuals from three communities around Tongji
hospital in Shanghai, China. The generalization of
these results may be limited. As a result, this
research would benefit from replication in other
populations with differing cognitive status and
demographic characteristics. For instance, future
research might explore whether the utility of the
RBANS differs in different areas. Second, the current
study utilized the MMSE to test the validity of the
RBANS. Although the findings are promising, the
relevant research would be strengthened by further
comparison of the subtests with other neuro-
psychological measures considered to assess similar
cognitive domains (e.g., comparison of the Figure
Copy and its Delay trial to the Rey Complex Figure
Test and its memory indices). Third, we did not
collect the test-retest data, which would be a good
proof of reliability. We could not prove it in this
manuscript. Nevertheless, the present study
contributes to the literature supporting the use of
the RBANS in Chinese community-dwelling elderly
samples. The Chinese translation and adaptation

of the RBANS demonstrated satisfactory reliability
and validity. Further studies to link more data in
different samples are necessary.

In conclusion, following the results of the present
study, it can be concluded that the Chinese version
of the RBANS had relatively good reliability and
validity in a community-dwelling elderly sample. It
may be a useful screening instrument for cognitive
assessment in Chinese community-dwelling elderly.
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