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LETTER TO THE EDITOR

https://doi.org/10.47102/annals-acadmedsg.202398

Normative data for baseline and longitudinal neuropsychological

assessments in Singapore

Dear Editor,

Neuropsychological assessments play a vital role
in the early detection of cognitive disorders.
However, the lack of Singapore-specific norms
has resulted in a reliance on international, usually
Western, norms that potentially reduce the accuracy
and reliability of assessments due to sociocultural
differences.” Moreover, the lack of longitudinal
norms limits the reliable monitoring of cognitive
changes over time.

We therefore sought to develop baseline
and longitudinal norms for commonly used
neuropsychological tests. We retrospectively
retrieved data of participants who had undergone
cognitive testing as part of research studies
conducted at the National Neuroscience Institute
between 2013 and 2022. These studies were
granted approval by the SingHealth Centralised
Institutional Review Board (CIRB: 2013/267/A,
2015/2218, 2017/2550, and 2019/2173).

We included participants aged >50 years who
scored >23 on the Montreal cognitive assessment?
(MoCA). Exclusion criteria included known or
suspected neurodegenerative, neurological or major
psychiatric illnesses; scores of >9 on the Geriatric
Depression Scale-Short Form (GDS-15; indicative
of moderate-to-severe depressive symptoms); and
being non-English speaking. Neuropsychological
measures included Digit Span Forwards and
Backwards, Coding, Symbol Search, and Block
Design from the Wechsler Adult Intelligence
Scale-Fourth Edition, Visual Reproduction
(Immediate and Delayed Recall) and a modified
version of Logical Memory (Immediate and Delayed
Recall of an adapted version of Story B) from the
Wechsler Memory Scale-Fourth Edition, the Colour
Trails Test — Parts 1 and 2, the Chinese Frontal
Assessment Battery, the Rey Complex Figure
Test (Copy), and the Alzheimer’s Disease
Assessment Scale-Cognitive Subscale Word Recall
test (where scores reflect the average number of
words forgotten over 3 learning trials [Immediate
Recall] and after a delay [Delayed Recall]).

Our baseline normative sample consisted of 552
participants. Mean age of the baseline sample was
63.65 = 6.93 years, mean education was 12.86 =
3.38 years, and 47.6% were male. Mean MoCA
score was 27.16 = 1.97 and mean GDS-15 score
was 2.05 = 2.07. Baseline norms were stratified
according to age (50-64 years, 65-80 years old)
and education (10 and >10 years) and are
presented in Table 1.
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Our longitudinal subsample included 173
participants from the baseline sample who had
completed a follow-up assessment within 12 = 6
months from baseline testing. We selected this
timeframe as itbest approximated, in our experience,
the typical interval between baseline and follow-
up neuropsychological assessments in clinical and
research settings. We excluded participants who
scored <23 on the MoCA or >9 on the GDS-15 at
repeat assessment. Mean age of the longitudinal
sample was 63.58 + 7.24 years, mean education
was 13.14 = 3.26 years, and 50.9% were male.
Mean MoCA score was 27.34 + 1.76 and mean
GDS-15 score was 1.98 + 1.99. Mean retest duration
was 12.87 = 2.71 months. Reliable change indices
(RCls) were calculated following established
formulas® using intraclass coefficients as a measure
of test-retest stability* and are presented in Table 1.

Test-retest reliabilities in our study ranged from
poor to good,* and in general were similar to other
research investigating cognitive change in adults
aged >50 years in an approximate 1-year test-
retest interval.> Moreover, test-retest coefficients
are expected to be lower as test-retest intervals
increase.® Except for the Colour Trails Test — Part 2
for participants aged 50-64 with <10 years of
education, the practice effects (i.e. test score
changes due to previous exposure) in our study
were quite small. This is also consistent with research
indicating that practice effects are smaller at long
test-retest intervals.’

We believe that these norms are relevant for the
characterisation of cognition in local clinical and
research settings, especially as the educational
profile of our overall sample closely approximates
recent census estimates for the average number
of years of education of Singaporeans.® Further-
more, our RCls also provide a means to reliably
assess the significance of change in test scores
over time.® To the best of our knowledge, the
RCls presented here are the first attempt to
provide change scores for serial assessments in
Singapore. In Table 1, we present RCls at both
80% and 90% confidence levels to allow users
to determine their preferred level of confidence.
We also present practice effects to allow users to
account for this if needed.?

An example of how to use these norms may
be instructive. A 60-year-old with 12 years of
education obtains 60 points on Coding at baseline
assessment. Their performance can be thought of
as falling in the normal range (z = -0.38 or between
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the 24th and 75th percentiles) using our baseline
norms. RCls can then be used to facilitate the
psychometric determination of whether a change
in test score at repeat assessment is reliable.
At the 80% confidence level, a change of = 12.64
points would be considered either a reliable
improvement or decline. If practice effects are
to be considered, they can be subtracted or
added to the RCI. Hence, a decline greater than
9.01 (i.e. 12.64 — 3.63) or an improvement greater
than 16.27 (i.e. 12.64 + 3.63) would be considered
reliable at an 80% confidence level.

There are several limitations to our study,
including a relatively small sample size, particularly
for the stratified longitudinal norms, and that our
norms may not be generalisable to individuals
who fall outside the parameters of our study
(i.e. English-speaking adults aged between 50-80
years; retest duration between 12 * 6 months).
Therefore, larger studies with more diverse
samples are needed to validate and provide more
generalisable data. Additionally, the test-retest
coefficients for some tests were poor, although
these may be explained by the longer test-retest
duration of our study. However, our RCls arguably
have greater external validity given that the test-
retest interval used in the current study more
closely approximates typical clinical practice®®
and may better account for age-related cognitive
changes over time.

Our study provides both baseline norms
and longitudinal norms, in the form of RCls, for
commonly used neuropsychological tests in a
relatively well-educated, English-speaking
Singaporean cohort. These data provide valuable
information for administrators of neuropsycho-
logical assessments in Singapore, where such
norms are scarce or absent. Larger scale studies
replicating our results and including more diverse
samples to improve generalisability are needed.
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