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to VRCT sessions and preliminary efficacy. Compre-
hensive neuropsychological battery was administered 
by blinded assessors pre- and post-intervention to 
evaluate the cognitive outcomes of interest, including 
the Montreal cognitive assessment (MoCA), the  
frontal assessment battery (FAB), and the repeatable 
battery for the assessment of neuropsychological  
status (RBANS).

Data were analysed using SPSS Statistics software 
version 26.0 (IBM Corp, Armonk, NY, US). Continuous 
variables were presented as mean and standard  
deviation or median and interquartile range where 
appropriate, while categorical variables were presented 
as frequencies and percentages. A 1-way analysis of 
variance was conducted to assess the between-group 
difference of the intervention’s effect over time for 
each outcome measurement. The significance level 
was established at P<0.05. Cohen’s d effect size (ES) 
was reported alongside the P values. Thresholds of 0.2  
for small, 0.5 for moderate and 0.8 for large effects  
were employed as guiding benchmarks.

Of 33 participants who were screened for eligibility,  
11 were randomly allocated to the VRCT group and 11 

to the control group. Participants in the VRCT group 
were older and had poorer MoCA baseline scores. 
All participants in the VRCT group completed the full 
10 weekly sessions with no dropouts. Two controls  
withdrew from the study due to concerns of visiting the 
hospital amid COVID-19. No adverse events related 
to VR usage such as dizziness, headache or fatigue 
were reported. Most participants reported high levels 
of comfort while using the interface. About 91% of 
participants found the VRCT programme useful in 
enhancing their subjective memory and attention. 
The VRCT participants exhibited significant favourable 
changes in the RBANS figure copy (P=0.01) and 
FAB go/no-go (P=0.04) subdomains over time as  
compared to the control group (Table 1). While not 
statistically significant, moderate to large ES favouring  
the VRCT group were observed in RBANS list recall 
(ES=0.7) and RBANS figure recall (ES=0.8) over time. 
Conversely, moderate to large ES favouring the control 
group was found for RBANS list learning (ES=0.6).

To our knowledge, this is the first fully immersive  
VRCT programme conducted for older adults with  
MCI in Singapore. Our study supports the safety 

Table 1. Changes in cognitive outcomes between groups at baseline and after 10 weeks.

      Baseline Post Mean difference
(between groups)

Cohen’s d Between 
groups

    n Mean (SD) Mean (SD) Mean (95% CI) P value

MoCA VR 11 20.8 (3.6) 20.3 (3.7) -0.7 (-3.5 to 2.2) 0.2 0.64

CG 9 23.4 (2.9) 23.6 (1.3)

RBANS

Figure copy VR 11 16.7 (2.5) 18.0 (1.5) 3.2 (0.7–5.6) 1.2 0.01a

CG 9 18.6 (1.2) 16.7 (3.0)

List recall VR 11 0.4 (0.9) 1.4 (1.7) 1.1 (-0.4 to 2.6) 0.7 0.14

CG 9 3.1 (3.1) 3.0 (3.3)

Figure recall VR 11 5.5 (3.2) 7.4 (3.9) 2.4 (-0.4 to 5.1) 0.8 0.09

CG 9 7.2 (6.2) 6.8 (5.3)

FAB VR 11 14.4 (2.2) 15.8 (1.7) 0.6 (-1.0 to 2.1) 0.3 0.45

CG 9 15.8 (1.6) 16.7 (1.2)

Conflicting 
instructions

VR 11 2.6 (0.9) 3.0 (0.0) 0.3 (-0.4 to 0.9) 0.3 0.45

CG 9 2.9 (0.3) 3.0 (0.0)

Go/no-go VR 11 2.3 (0.8) 2.6 (0.7) 0.6 (0.04–1.1) 1.0 0.04a

CG 9 2.9 (0.3) 2.7 (0.5)

CG: control group; CI: confidence interval; FAB: frontal assessment battery; MoCA: Montreal cognitive assessment; RBANS: repeatable battery for 
the assessment of neuropsychological status; SD: standard deviation; VR: Virtual reality group
Mean difference (between groups): Change over time in VR – change over time in CG. 
a Significant at the P<0.05 level.


