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Abstract

Background: Developed nations are currently facing a demographic shift towards a higher proportion of elderly people and
increasing age-related health concerns. Elderly adults often enter into the health care system through emergency services. As a
result, emergency departments (EDs) are an opportune environment for cognitive screening to improve patient outcomes. Existing
methods are not designed for use in EDs and require administration by a trained test administrator. As an alternative, we suggest
serious games as screening tools that can be self-administered or used with minimal assistance in emergency care. The use of
validated and reliable serious games can encourage more efficient and engaging cognitive screening.

Objective: Our objective was to investigate the feasibility and usability issues identified in the process of evaluating the validity
and reliability of a game-based cognitive screening tool administered on an interactive tablet, for use by elderly adults in emergency
care.

Methods: We carried out a study in a hospital ED to evaluate the validity of the serious game with elderly adults over the age
of 70 years (N=146). Validity was assessed in terms of the correlation of game performance with outcomes of current assessment
methods. Comparative assessments included the Mini-Mental State Examination (MMSE), Montreal Cognitive Assessment
(MoCA), and the Confusion Assessment Method (CAM). We also assessed the reliability of our game-based assessment tool in
a hospital ED for a large subset of the patients who underwent a revised protocol involving follow-up sessions at a minimum of
every 8 hours (n=127). In both studies, research personnel (RP) administered the standard cognitive assessments and then asked
the patients to play the serious game. Recruitment for the reliability study overlapped with our validation study, with 56 potential
overlap cases.

Results: In our validation group, 141 of 146 patients consented to play the serious game. Performance on the serious game
correlated significantly with the MoCA (r=–0.339, P<.001), MMSE (r=–0.558, P<.001), CAM (r=0.565, P<.001), and other
cognitive assessments. In our reliability study of 127 adults, we obtained data from 126 people. We observed good test-retest
reliability with Pearson correlation r values between 0.5 and 0.7. These results supplement findings from our validation study
that the assessment was correlated with MMSE, MoCA, and CAM scores. Usability feedback suggested that the game was too
easy and the need to use a stylus for users with dry skin. All patients were able to play the serious game administered on a tablet
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either independently or with minimal assistance from RP. In the latter case, RP would assist by holding the tablet as some patients
found it heavy.

Conclusions: This research demonstrates the feasibility, validity, and reliability of using a game-based cognitive assessment
in a clinical setting. Elderly users in an ED can use our screening tool by improving on the usability of the system by incorporating
their feedback in our design process. This research shows that appropriately designed serious games can be self-administered or
used with minimal assistance in a clinical setting repeatedly for each person.
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