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Performance on the matrix reasoning
by Parkinson’s disease patients:

strategy is in the eye of the beholder

Desempenho de pacientes com doenca de Parkinson no
raciocinio matricial: a estratégia esta nos olhos de quem vé

Yassar Alamri'?

Dear Editor,
Matrix reasoning (MR) task is made up
of a series of visual pattern completion
and analogy problems. When compared with
healthy controls, patients with Parkinson’s
disease (PD) performed significantly worse
on the MR task®. The objective of the current
study was to provide insight into possible
strategies used by PD participants (by track-
ing eye movements during the MR task)
compared with healthy controls.

We recruited 45 participants: 15 PD
with normal cognition (PD-N), 14 PD with
mild cognitive impairment (PD-MCI; ac-
cording to MDS Task Force criteria?), and
16 healthy controls. The majority of par-
ticipants were male: 81%, 81%, and 88%,
respectively. The median age of participants
was as follows: PD-N 66.1 years (range,
49.3-80.6 years), PD-MCI 71.8 years (range,
45.7-77.8 years), and controls 72.9 years
(range, 56.4-81.4 years). Participants with
PD had similar clinical staging according to
the modified Hoehn and Yahr scar: PD-N
2.240.6, and PD-MCI 2.040.6 (p=0.58).

Details on the eye-tracking system and
study setup have been published elsewhere?.

MR items were chosen from the Wechsler
Adult Intelligence Scale-Fourth Edition
(WAIS-1V). Participants were presented with
one practice trial, followed by 10 test items
(in an ascending order of difficulty).

All participants correctly identified the
missing pattern in the practice trial. Scores
in the test trials did not differ significantly
among the three groups: PD-N 78% correct
(£19), PD-MCI 67% correct (£17%), and
controls 77% correct (#14). The number
of incorrect responses increased as the
test trials became more difficult (R?>=0.86,
p<0.001).

A general trend of fixation density, across
the MR test trials, was observed regardless of
the group or the response given. The propor-
tion of time spent fixating on the Scanning
Area was longer than that on the Working
Area. Within the Scanning Area, participants
fixated longer on the visual pattern horizon-
tally next to the missing one compared with
the two visual patterns above or below it. Fix-
ation behaviour on the Working Area differed
according to the response given. The correct
group fixated on the correct choice the lon-
gest, and not much else. Fixation durations
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Figure 1. Heat maps of the fixations by the correct (a) and incorrect (b) participants.

of the incorrect group, in contrast, were divided almost
equally between two or three choices (Figure 1).
Differences in the proportions of correct responses
among the three study groups did not reach statistical
significance. Our findings are contrary to the published
literature, in which PD patients obtained significantly
lower scores on the MR task*. However, our findings

from eye-tracking provide novel insights into the strat-
egy, by which participants navigate visual and analogy
problems. Whilst deficits in visual search tasks have
been reported in PD patients®?, the nature of these
tasks (often highlight one or two salient features of a
shape) differs from that of the MR task (i.e., complex
visual pattern completion).
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