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ABSTRACT

Experiments were carried out to examine fatigue during VDT work under circumstance in
which the conditions of rest and work were combined. Four experimental conditions based on
rest types and work content were designed as follows: 1, (input of interesting sentences) + (dy-
namic rest); 2, (input of interesting sentences) + (static rest); 3, (input of meaningless numbers)
+ (dynamic rest); and 4, (input of meaningless numbers) + (static rest).

One operation unit was comprised of 50 min of VDT work and 15 min of rest. Subjects were
assigned to three operation units in both the morning and afternoon.

Flicker test, kinetic vision examination, inquiry into subjective symptoms, and test of single
digit addition for 10 minutes according to Kraepelin’s examination were conducted both before
and after morning and afternoon operation sessions, for four times per day. Flicker test and
kinetic vision examination were carried out immediately before and after each individual opera-
tion unit.

Results obtained are shown as follows:

1) When input conditions were compared, e.g. sentence input vs. number input, there was no
significant difference in the complaint rate of subjective symptoms, the amount of single digit
addition or in Flicker test value. The decrease in kinetic vision levels after each afternoon oper-
ation in the sentence input group was slightly smaller than that in the number input group.
2) When rest conditions were compared, there was no difference in the results of total input,
Flicker test value and amount of single digit addition between dynamic rest and static rest.
The complaint rate of subjective symptoms in the static rest group at the end of afternoon oper-
ations, increased remarkably as compared with the dynamic rest group.

3) The recovery of kinetic vision levels was more marked in the dynamic rest group than in
the static rest group.

From these results, it is inferred that in order to recover from fatigue caused by VDT work,
dynamic rest is more effective than static rest. Therefore, dynamic rest, applied at the job site
should be an efficient means of recovery from fatigue.
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Microelectronic technology has made rapid
progress in the last two decades and many workers
in the industrial field are exposed to visual display
terminal (VDT) work™®. It is often said that
VDT work has adverse effects on the worker’s
physical and psychological condition”'*620.2830 " in
particular exerting a strong effect on the
latter®*#119  Clearly, VDT work requires mental
exertion. On the other hand, there are reports that
active rest®®®, which means active exercise during
rest time, is effective in recovery from mental fa-
tigue. Since VDT work is mental work by nature,
it is hypothesized that active rest during VDT work
would be more effective than non-active rest.

The need to reduce the negative effects of VDT
work on physical as well as psychological health has
increased. In response to such demands, various

recommendations and regulations for VDT work
have been presented'*'® in the industrialized coun-
tries. In Japan, two sorts of recommendation have
been proposed by the committee on VDT work
sponsored by the Japan Society of Industrial
Hygiene® and the Ministry of Labor. However,
there is no report concerning the type of rest dur-
ing VDT work for relief from mental fatigue. An
experiment was designed to examine the fatigue in-
curred during VDT work under which one of two
rest and work conditions was combined.

SUBJECTS AND METHODS
Subjects were four women's junior college sopho-
mores (19 or 20 years old) who had learned com-
puter skills in the preceding year. The experiments
were carried out in the third week of December,
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Table 1. Schedule of the experiment.

A — D; subjects

Combination of the experiment

Conditions
first day second day  third day forth day
input of interesting sentence and dynamic rest A D C B
input of interesting sentence and static rest B A D C
input of meaningless numbers and dynamic rest C B A D
input of meaningless numbers and static rest D C B A

1986. The computers used were IBM 5560s, and
the character color was green with a black back-
ground. Temperature and humidity were kept be-
tween 20 and 21 °C and 40 and 50%, respectively.
There have been many reports®®*333 on varia-
bles in the work situation, such as tables, chairs,
lighting and the level of screen brightness. In the
present experiment, these conditions were in accor-
dance with Ministry of Labour guidelines®® and
the report of the Industrial Health Meeting®".

The four experimental conditions concerning rest
conditions and work content were designed as fol-
lows. Work content was determined according to
2 conditions; input of interesting sentences and in-
put of meaningless numbers. Rest conditions were
also organized under 2 types: dynamic rest involv-
ing gymnastic exercises outdoors for 8 min and
static rest involving listening quietly to music for
8 min in the operation room.

The four experimental conditions were:

(input of interesting sentences) + (dynamic rest),
(input of interesting sentences) + (static rest), (in-
put of meaningless numbers) + (dynamic rest), and
(input of meaningless numbers) + (static rest).

The schedule of the experiment is shown in Ta-
ble 1. One operation unit comprised 50 min of VDT
work and 15 min of rest. There were 3 operation
units in both the morning and afternoon, or a to-
tal of 6 operation units, 300 min of VDT work, per
day. The daily VDT work schedule is shown in
Fig. 1.

Measurement A comprised the Flicker test”, ki-
netic vision examination®, inquiry of subjective
symptoms (using ‘‘Inquiry of Subjective
symptom’’##9 recommended by the Study Group
on Industrial Fatigue), and test of single digit ad-
dition for 10 min according to Kraepelin's
examination®. Measurement A was performed at
each pre-operation, post-operation 3, pre-operation
4 and post-operation 6, 4 times a day altogether.
Measurement B involved Flicker test and kinetic vi-
sion examination and was carried out immediately
before and after each operation unit (Fig. 1).

The total number of inputs, that is the number
of figures or characters keyed in by subjects in
each operation unit was considered to be the work
amount.

In order to obtain the rate of decrease from

——————————— Measurement A

- Measurement B

- Measurement B

——————————— Measurement A

Lunch time
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Fig. 1. VDT daily work schedule.

Measurement A; Flicker test
Kinetic vision exami-
nation
Inquiry of subjective
symptoms
Single digit addition

Measurement B; Flicker test

Kinetic vision exami-
nation
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Table 2. Recovery rates of kinetic vision level after each rest.

rest 1 rest 2 rest after rest 3 rest 4
lunch time
the sentence input group 110.7 115.4 114.7 102.7 105.6
N.S.
the number input group 112.7 110.4 116.2 106.3 114.3
the dynamic rest group 112.9 114.5 117.1 112.3 120.6
p<0.05
the static rest group 110.8 110.5 113.8 97.5 100.3
Measurement A data, a formula was as follows. 0.51 Input condition
Rate of decrease: !I
- i i |
__post opera‘glon un_lt value x 100 (%) | |
pre-operation unit value 0.4 Il
O...
In cases where the rate of decrease is below 0, CN C\ 5\ : o\ N° '\'0
the post-operation unit value shows an increase ' B "ol
compared with the pre-operation value. 0.3 ;
In order to determine the recovery rate from ki- ° |
netic vision examination data, the following formula **: :
was used. S N |
R te: E 0 T T T T T T T T T T T T
ecovery rate: o 0.5+ Rest condition
post-rest kinetic vision level i '
pre-rest kinetic vision level X100 (%) e |'
I
The inquiry concerning subjective symptoms of 0.4 l
fatigue was divided into 8 groups**" according to &\ ; ‘w
symptoms. Group I: drowsiness and dullness, Group [ 5\
II: difficulty in concentration, Group III; projection 0.3 :
of physical disintegration. The rate of subjective | :
symptoms was calculated for all symptoms and for |
the 3 groups individually. I {
0 T T T T 1 T T T 1 T ¥ T
1 2 3 1 6
RESULTS . ’
Operation

In the Kinetic vision examination, the post-
operation level, as compared with the pre-operation
level, decreased in all operation units in the dynam-
ic rest groups (rate of decrease: 8.4 ~ 13.2%) (F'ig.
2). The value in the static rest groups decreased
in the morning operations (rate of decrease: 4.0 ~
13.3%), but in the afternoon operation, a smaller
decrease or even an increase was observed (rate of
decrease: 4.9 ~ 4.0%) (Fig. 2). The value in the
number input groups decreased in all operation
units. Whereas the value in the sentence input
groups decreased in the morning operations, in the
afternoon operation a smaller decrease, or increase,
was observed. There was no significant difference
between the recovery rates of kinetic vision in in-
put groups, whereas there was a significant differ-
ence in the resting groups (p<0.05, median test)™
(Table 2).

The Flicker test value of pre-operation 1 was
higher than that of post-operation 6 (Fig. 3). There
was no significant difference between the value of
pre-operation 1 and that of post-operation 6 in
either the input groups or the resting groups.

The complaint rate of subjective symptoms in-

Fig. 2. Kinetic vision levels; pre- and post-operation.
B—® ; number input group
Os+++++O ; sentence input group
®——@ ; dynamic rest group
Oee+-+[0 ; static rest group
These symbols are used in Figs. 3,4,5,6,7
and 8.

creased at post-operation 3 and post-operation 6 as
compared with that at pre-operation 1 (Fig. 4).
There was no significant difference in the complaint
rate between input conditions. In both the sentence
input group and the number input group, the com-
plaint rates at post-operation 6 was increased
markedly over those at pre-operation 1 (p<0.05).
The complaint rate in the static rest group was
higher than that in the dynamic rest group at post-
operation 6, but the difference was not significant.

Overall, the complaint rate of Group I in the stat-
ic rest group at post-operation 6 was higher than
that at pre-operation 1 (p<0.01, Fig. b).

The amount of single digit addition and error rate
is shown in Figs. 6 and 7. No significant difference
was noted in either the amount or the error rate
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of input or rest conditions. 104 :
There was no significant difference in the total |
number of inputs between the resting groups (Fig. 0 !
. . s T T T T
8). Regarding input conditions, the total number of pre post pre post
inputs in the number input groups was greater than Morning operation Afternoon operation
in the sentence input groups. The error rate of the i _ o .
total number of inputs showed no significant differ- Fig. 6. Amount of single digit addition.

ence between input groups and resting (Fig. 8).
by working circumstances and working time but
DISCUSSION also by worker age, experience, work content, liv-
Fatigue caused by VDT work is affected not only ing conditions, and commuting conditions. Although



Fatigue Caused by VDT Work 73

3 Input condition
|
|
2..
|
s |
£ }
§ [ TR | N
@ 0 : tiia .I | ? ....... .
©
: 34 Rest condition
o ]
5 |
m
9.4 |
|
|
1 |
' ........
. g ............ g I .—--u\_g
T T
p}e pcl)st pre post

morning operation Afternoon operation

Fig. 7. Error rates in the amount of single digit ad-
dition.
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there have been many reports!71822242620 Jegling
with these factors, no concrete recommendations or
guidelines for VDT work have been mentioned. The
present study focused on a relatively unexplored
factor experimentally examining differences in fa-
tigue under varying conditions of rest.

The total number of inputs in the number input
groups was twice that of the sentence input groups.
However, the total number of inputs in the sen-
tence input groups differed only slightly from that
in the number input group. This is because in ord-
er to input one KANJI character multiple keying
is required, and the keying for character conver-

sion was not counted in the total number of inputs.

There was no significant difference in the com-
plaint rates of subjective symptoms of fatigue and
the amount of single digit addition between the sen-
tence input group and the number input group. The
Flicker test value at post-operation 6 was lower
than that at pre-operation 1, both in the sentence
input group and the number input group. However,
the rate of decrease of kinetic vision levels in the
sentence input groups of the afternoon operation
wag smaller than in the number input groups. Thus,
it was inferred that the recovery from fatigue was
not sufficient during resting time in the case of the
sentence input group.

Regarding rest conditions, the complaint rate of
subjective symptoms of fatigue in the dynamic rest
groups increased slightly at post-operation 6, while
in the static rest groups it increased markedly. This
suggests that the fatigue in static rest was more
severe than in dynamic rest, though the total num-
ber of inputs was at the same level. The complaint
rate in the static rest group was raised by the high
complaint rate of Group I, which involved sym-
ptoms of “drowsiness and weariness”. Based on
these findings, it is inferred that drowsiness and
weariness have a tendency to increase in cases of
static rest. Because the rate of decrease in kinetic
vision levels in the static rest groups of afternoon
operation was smaller than in the dynamic rest
groups, it is inferred that recovery from fatigue
during resting time in the case of the static rest
group was insufficient.

The total number of inputs was influenced work
fatigue and the effect of practice, the latter increas-
ing the number of total inputs from operation 1 to
operation 4. The recovery rate of kinetic vision lev-
els in all groups decreased after rest following oper-
ation 4, when the number of total inputs reached
its highest level. Regarding the recovery rate of ki-
netic vigion, there was no significant difference be-
tween input conditions, but there was a significant
difference between resting conditions. These results
indicate that dynamic rest is more effective than
static rest in recovery from VDT work fatigue.

As physical fatigue has been considered one of
the important problems for industrial workers,
countermeasures should be established quickly. Due
to the development of microelectronics and the sub-
sequent decrease in physical labor, physical fatigue
is now being replaced by mental fatigue. The
present study indicated that in VDT work dynam-
ic rest is more effective in recovery from mental
fatigue. Therefore, dynamic rest at the VDT job
site should be employed as an effective and accept-
able countermeasure to this special type of fatigue.
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