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System (HNAS)
enables tablet-
based cognitive

testing of divers at
depth.
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degrade touchscreen usability or input
accuracy decreasing validity relative to
established bare-hand testing.

In cold water, thermal protective gloves could
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Task: Determine the
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Flanker arrow while ignoring
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Assesses: Inhibitory
control, concentration,
and attention
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Task: Specify the hand
(left/right) holding the
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Objectives and Methods

object shown below the
figure

Assesses: Spatial

Study Objectives

thickness (5mm, 7mm).

HNAS with and without dive gloves.
Method
Sample: 16 U.S. Navy divers

Test Environment: 10ft temperature-
controlled pool held at 92°F + 2°F
(thermoneutral for comfort)

(ANAM) library
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1. Compare neurocognitive performance on
the HNAS while divers are bare-handed
versus wearing dive gloves of increasing

2. Assess differences in usability of the

Test Battery: Five tests from the Automated
Neuropsychological Assessment Metrics

rotation, problem solving,
attention

Effect of Glove Condition Significant (p =.01)

Effect of Glove Condition Not Significant (p = .08)
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* 69% of participants agreed the HNAS touchscreen
was compatible with dive gloves (25% neutral).

* 89% expressed satisfaction with their experience
using the tablet while wearing dive gloves and all
participants satisfied without gloves.

* Glove finger seams cited as common cause for
inaccurate touches.

 Button placement on Stroop task cited as challenging
with thicker, bulkier dive gloves.

Conclusions and Next Steps

Task: Name the font color
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Task: Inflate balloons to
accumulate points;
thresholds for bursting are
unpredictable

Assesses: Risk decision
making (impulsivity and
risk aversion)

Balloon
Analogue Risk
Task (BART)
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» Performance remained generally comparable
across bare-hand, 5mm, and 7mm glove conditions.

* Wearing 7/mm gloves tended to slow reaction times,
though the effect was not consistently statistically
significant.

* Findings informed updates to ANAM to better
support future releases.

* Refinements have been made to improve HNAS
touchscreen responsiveness.

Partners/Collaborators

Effect of Glove Condition Not Significant (p = .17)

Sponsors and Program Support

A Naval Medical Research

§ Command - Naval Advanced

4 Medical Development
(NAMD)

MTEC

Medical Technology
Enterprise Consortium

Collaborators
The authors acknowledge the invaluable contributions of Mr. Antti Haggman and the Haltian Ltd team,
as well as collaborating support staff at Vista LifeSciences, Valtamer Ltd, and NSMRL.

Copyright statement: Some authors are military service members or employees of the U.S. Government. This work was prepared as part of their official duties. Title 17 U.S.C. §105 provides that “Copyright protection under this title is not available for any work of the United States Government”. Title 17 U.S.C. §101 defines a U.S. Government work as a work prepared by a military service member or employee of the U.S. Government as part of that person’s official duties.




	Slide Number 1

