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ANALYSIS OF THE RELATIONSHIP BETWEEN SLEEPINESS
AND RELAXATION USING A NEWLY DEVELOPED
MENTAL WORK STRAIN CHECKLIST

By
Makoto TAKAHASHI*, Hiroki KITAZIMA®* and Yumiko HONJOH**

A new mental work strain (MWS) checklist was developed for its convenient use in
experimental and field studies. This checklist 1s composed of six postulated factors
(sleepiness, relaxation, general activation, tension, difficulty in concentration, and
decline of willingness), each factor comprising two items, at the seven-point rating scale.

The aim of this study was to examine the validity of the MWS checklist and discuss
the relationships between sleecpiness and relaxation. Unidimensional sleepiness scales
from alertness through relaxation to sleepiness are generally used as subjective measures
to assess sleepiness. In this study, however, it was confirmed by factor analysis that
sleepiness scores in these existing sleepiness scales were not unidimensional,

The sample data using the MWS checklist were collected from 505 undergraduate
students during attending a lecture and from 24 subjects engaged in driving experiments
using a driving simulator or in vigilance task experiments. The results of the factor
anlysis of these three sets of sample data suggested that the MWS checklist items were
composed of six factors.

The covariance structure of causal relationships among sleepiness, relaxation, general
activation and tension was then analyzed. It was shown that sleepiness progressed with
the decline of general activation more markedly under the state of keeping tension rather
than under the state of losing tention. Contrary to sleepiness, however, the relaxation
level increased with the decline of tension under the state of keeping general activation.

These results suggest the usefulness of applying the proposed MWS checklist in various
experimental and field conditions with changing mental strain.
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Fig. 1. Factor loadings of the [irsl factor in the principal component factor analysis without
rotation {upper part) and with varimax rotation (lower part) for the results obtained
by the Kwansei Gakuin Sleepiness Scale (KSS).
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Fig. 2. Mean factor scores of four factors (sleepiness, relaxation, activation and degradation
of thinking) for KSS before and after cach ten-minute vigilance task session
conducted at the same time of the day on four days. PRE, befroe the first session ;
S1-88, after each of eight subsequent ten-minute sessions.
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Table 1. Factor patierns of principal component facior analysis with promax rotation for
the results obtained by the newly developed mental work strain checklist (505
undergraduate students during attending a lecture).
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Fig. 3. Mean rating scores of the two items for each of the six factors (sleepiness,
difficulty in concentration, decline of willingness, relaxation, tension and
general activation) for the results obtained by the newly developed mental
work strain checklist. PRE, before the first session ; S1-S10, after each of
ten subsequent ten-minule driving task using a driving simulator; POST,
after ten-minute rest.
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Fig. 4. Mean rating scores of the two items for each of the six factors (sleepiness,
difficulty in concentration, decline of willingness, relaxation, tension and
general activation) for the results obtained by the newly developed mental
work strain checklist before and after each of eight-minute vigilance task
sessions.
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Fig. 5. A presumed model of the causal
relationships for sleepiness, re-
laxation, general activation and
tension, expressed by means of
a path diagram.
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Fig. 6. Path coefficients for the model of
causal relationships among slee-
piness, relaxation, general acti-
vation and tension for three
groups of MWS checklist sam-
ples: (A) 505 undergraduale stu-
dents during attending a lecture,
(B) driving experiments using a
driving simulator and (C) vigi-
lance task experiments.
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Fig. 7. Mean rating scores of two items for sleepiness classified
by levels of gencral activation and tension for 505
undergraduate students during attending a lecture.
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