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ABSTRACT

Fatigue is a problem experienced by every worker, especially computer operators that until now cannot be

overcome. Various methods used in analyzing the occurrence of muscle fatigue under the computer operator,
such as handgrip and lactic acid blood plasma levels. This study aimed to find a method of measuring muscle
fatigue in computer operators that can be applied in the field or workplace with the principle of simple, fast

and cheap without ignoring the level of accuracy. The results showed that there was a correlation between
the measurement of handgrip method with a lactic acid concentration of blood plasma to muscle fatigue,
where p = 0.000 <0.05 with r, = 0.667. Furthermore, it can be concluded that measurement of handgrip

method and lactic acid blood plasma level as a fast, simple and cheap method can be used as a parameter to
determine the fatigue of the forearm muscle of computer operator after working in the computer.
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INTRODUCTION

Fatigue is a protective mechanism for the body to
avoid further damage. Fatigue usually indicate different
conditions in each individual, but it all leads to loss
of efficiency and decreased work capacity and body
resistance!”. The problem of fatigue in the world of
work is a common problem that can lead to occupational
diseases, but until now the problem of fatigue has not
been fully addressed by the world. Workers with fatigue
have low productivity, with a higher risk of accidents
in the workplace, which can affect workers’ health®.
Muscle fatigue has been studied using a variety of
exercise models, protocols and assessment methods® .
Research on fatigue aims to find methods to prevent or
reduce the occurrence of fatigue at work. Many ways to
know the fatigue in muscle or body, both local fatigue,
and general fatigue. A variety of methods can be used in
determining fatigue, ranging from the most complicated
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and expensive methods to simple and inexpensive
methods with relatively inexpensive results®.

This study compared the presence of muscle fatigue
in the lower arm of the computer operator after working
in front of the computer for more than 4 hours. Fatigue
is known by looking at blood lactic acid levels of blood
plasma and muscular contraction ability of the forearm
through the handgrip before and after work. There are
differences in lactic acid levels of blood plasma and
contraction ability of the fingers and arms before and
after working in front of the computer for 4 hours®

The above description shows that blood plasma lactic
acid levels and muscle contraction ability with handgrip
can be used as a parameter of muscle fatigue in the
forearm of computer operator after doing work activity.
The above problem can be used as a measurement
method because it can be done quickly, easily and at a
cheaper cost.

MATERIAL AND METHOD

This study aimed to recommend a simple method
in a fast way as the parameters determine the fatigue
of the forearm muscles of the computer operator after



Indian Journal of Public Health Research & Development, October 2018, Vol. 9, No. 10

working for 4 hours. The research was conducted in
2017 at the regional office of the Directorate General
of Taxes of South Sulawesi. The main sources required
in this study were: 1) handgrip to measure the ability
of muscle contraction, 2) accutrend to measure blood
plasma lactate acid level, 3) research subjects are male
employees aged between 25-40 years, have no history
of disease with physician recommendations, free from
musculoskeletal disorders and working on the computer
at least 4 hours, so a large sample 175 people.

Evidence of the effectiveness of this simple method
was implemented with several steps: 1) validation of
measuring instruments by comparing the results of
standard laboratory tests to determine the accuracy and
accuracy of the measuring tool to be used, 2) measure
muscular contraction muscle capability of computer
operator by using handgrip before and after work in
computer for 4 hours, 3) measure blood lactate acid
level by taking blood + 0.5 ml, before and after work
on computer 4 hours, 4) compare result of measurement
of both method to know the increase of lactic acid
level of blood plasma and decreased ability of muscle
contraction.

FINDINGS

The selection of measurement methods as parameters
of muscular arms fatigue is based on the theory that
functional ability of the forearm grip is influenced by
fatigue®. Muscle strength is an important component in
assessing muscle activity, which increases or decreases
muscle strength can affect muscle performance®?.
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Therefore, the measurement of grip strength allows in
determining the parameters of the ability of arm muscle
activity®. At lactic acid levels showed that there was a
correlation between elevated lactic acid levels of blood
plasma with the decreased ability of muscle contraction®
Increased levels of lactic acid in the muscle will affect
the ability of muscle contractility, but the increase in
lactate in extracellular level indirectly affects the ability
of muscle contraction. A decrease in blood pH will affect
muscle contraction ability!*!), Thus the method of
handgrip and lactic acid blood plasma levels method can
be used as a parameter of muscle fatigue in the forearm
of the computer operator.

In the various literature described various methods
used in determining the presence or absence of fatigue
of a muscle or muscle group. Good measurements
using electrical, chemical, mechanical methods and
questionnaires®®. The method is used based on the
purpose and type of fatigue that occurs. Muscle
fatigue can generally be used with electrical, chemical
In field research, the
measurement of muscle fatigue determination should be
used as a simple method, fast and cheap by not ignoring
the level of accuracy in the measurement. Based on

and mechanical methods®.

the analysis of objectives and benefits, the researchers
choose the parameter method in determining fatigue, the
method handgrip, and lactic acid blood plasma levels.
Both methods show the difference between measurement
results before and after doing work on the computer for
four hours(1). For more details can be seen table 1.

Table 1. Relationship Analysis of Measurement Result of Muscle Fatigue and Lower Arms Computer
Operator Based on Measurement Handgrip and Lactic Acid Level of Blood Plasma

Variable Mean SD Min Max Rp p-value
Changes in muscle contraction 0.00
bility /handerin (k -4.33 2.15 -11.00
ability fhandgrip (kg) 0.667 0.000
Change in lactic acid 0.11 1.50

0.51 0,31
Level (mmol/L)

Spearman test results on the relationship of muscle
contraction ability change (handgrip) with changes in
blood plasma lactate acid levels before and after work
for four hours on the computer showed a relationship
with significant value 0.000 <0.05, where the change
in the ability of contraction of the muscles of the finger

and forearm operator computer at -4.33 + 2.15 kg
with the lowest change -11.00 kg and the highest 0.00
kg.Changes in blood plasma lactic acid level of 0.51 +
0.31 mmol / L with the lowest change of 0.11 mmol / L
and the highest 1.50 mmol / L. If muscle fatigue occurs,
the handgrip examination will show a decrease in the
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ability of muscle contraction, whereas in the lactic acid
level of blood plasma is increased.

The results of the analysis concluded that there is
a correlation between the change of muscle contraction
ability with the change of lactic acid level of blood
plasma of computer operator, meaning the higher the
decreasing ability of muscle contraction, the higher
the lactic acid blood plasma level increase in fatigue of
finger muscle and forearm of computer operator. Muscle
fatigue occurs, then the handgrip show the decreased
ability of muscle contraction, while the lactic acid level
of blood plasma is increased. It is recommended that
the measurement of muscle fatigue rate quickly, simple
and cheap in the field can be used handgrip method and
lactic acid blood plasma level. But both methods can not
know whether the muscle fatigue as a result of local or
general muscle fatigue.

DISCUSSION

This study presents an effective method used in the
field in determining muscle fatigue of the forearm of the
computer operator after work. The handrip method is
used for the reason that grip strength is an indicator of
muscle strength as a parameter that is easily measured?.
Strength grip with handgrip as one of the characteristics
of the sensation of fatigue"®. The handgrip method
is used as a parameter, since the use of handgrip may
indicate a decrease in the ability of muscle contraction as
a sign of fatigue, as a result of decreased blood supply to
the muscle associated with decreased muscle electrical
activity'¥, Muscle fatigue occurs as a result of reducing
the coupling of excitation contractions caused by the
decreased number of active cross bridges due to decreased
release of Ca*, decreased myofilament sensitivity in
Ca?" and reduced strength produced by a cross bridge!”.
The hangrip method can measure the ability of muscle
contraction throughout the range of motion of the
joints because the mechanism occurs because of the
long relationship of muscle tension, arm and activity
moment and muscle mass'®. Lactic acid method of
blood plasma is done to determine the relationship of
muscle fatigue with chemical changes in the blood”!®).
The mechanism of increased lactic acid levels after
work can occur because the work causes the muscles to
contract continuously both statically and dynamically to
the load given. The continuous contraction in the muscle
causes a reduced muscle response which is shown in
progressively decreasing the motor unit’s potential

amplitude, resulting in a gradual decrease in the strength
capacity produced by the neuromuscular system. This is
due to a combination of factors, i.e., interference with
the mechanism of muscle contraction due to decreased
energy storage, obstacles to the influence of the central
nervous system and decreased impulse conduction in the
myoneural distortion, especially in fast fibers®. There
is a relationship between decreased strength or fatigue
with decreased ATP, increased inorganic phosphate (P1),
increased ADP and PCr depletion which in turn increases
the accumulation of lactic acid in the blood!*".
Maximum exercise voluntarily increases lactate
concentration as a parameter of fatigue as evidenced by
measurement results using a rating of perceived exertion
(RPE) (6919 Blood lactate concentration reflects the
anaerobic capacity of the muscle, lactate or H + ion is
a potential factor causing fatigue'®?®. Muscle fatigue
can occur through the process of the phosphagen system
and anaerobic glycolysis, where the phosphagen system
can only provide energy with a short span of time, so
anaerobic glycolysis becomes the main metabolic
pathway that eventually produces lactic acid®". Thus
muscle contraction due to computer work can lead to
decreased ability of muscle contraction and increase
lactic acid blood plasma level. This means there is a
relationship between changes in muscle contraction
strength with changes in lactic acid levels of blood
plasma in computer operator after working on the
computer. Handgrip method and lactic acid levels can
be used to assess the fatigue that occurs in the forearm
muscles of computer operators after doing work on the

computer.
CONCLUSION

This research has recommended a simple, fast and
cheap method of measuring muscle fatigue that can
be done in the field without reducing the accuracy of
the measurements. This method can be used one or a
combination of both to see muscle fatigue after work.
These findings are expected to contribute positively to
improve the quality of field measurements that require
fast, simple and inexpensive measurement results and
can be developed on other types of conditions and
workers.
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