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Abstract—Muscle Fatigue is the main cause responsible for the
development of musculoskeletal disorders. These disorders can
develop at any location in human body such as lower back, shoulder,
arms etc. Hand gripping activity is a key activity which is intensively
involved in industrial tasks as well as in our day to day activities
such as climbing steps, opening and closing of containers etc.
Manual Material Handling tasks in industries have hand gripping
activities as key components. Due to awkward postures and load
beyond the capacity of the muscles of the arm and the wrist, muscle
fatigue develops during hand gripping activity which leads to
musculoskeletal disorders in the wrist and arms. In this study we are
showcasing the existence of hand grip muscle fatigue when the
subjects are asked to exert a constant amount of force over a period
of time. The trial was conducted on 40 subjects and a curve was
plotted between the force exerted by the subject on hand grip
dynamometer and the time. The variation of the force with time was
evident from the curve indicating the presence of hand grip muscle
fatigue.

1. INTRODUCTION

Muscle Fatigue can be defined in several different ways such
as subjective definitions, in terms of force, in terms of
maximum endurance time (MET) etc.

1.1 Subijective Definitions

Fatigue is feeling the effects of an exercise on the body or the
incompetence to continue with an exercise [1]. Fatigue can
also be explained as physical or mental exhaustion that occurs
due to stress, medication, overwork, or mental and physical
iliness or disease [2].Some researches consider fatigue as
extreme tiredness resulting due to mental or physical exertion
or illness [3].

1.2 Muscle Fatigue As Reduction In Force

Failure of an individual to exert a desired force is said to be
fatigue [4].Inability to generate maximum force during
repeated or sustained muscle contractions is also muscle
fatigue [5].

1.3 Muscle Fatigue As Reduction In Maximum Endurance
Time(MET)

Maximum Endurance Time (MET) is a measure of discomfort
or fatigue. MET decreases exponentially with time thus
showcasing muscle fatigue [6].

1.4 Muscle Fatigue As Reduction In Work or Power
Output

Fatigue refers to reduction in force or power due to any
physical exercise [7, 8].

2. HAND GRIP MUSCLE FATIGUE

Hand Gripping Activity is an important part of our daily
routine activities such as using tools, opening containers,
lifting weights etc. [9, 10, 11]. Manual handling of loads or
Manual Material handling involve intensively hand gripping
activity. Sufficient amount of grip strength is necessary in
completing these activities [12].

91% women workers in a woolen textile factory suffer from
musculoskeletal pain. In this industry hand gripping activity
plays a key role [13].According to a survey carried out among
300 workers who regularly use computer at work, 50 (16.7%)
respondents suffered from hand or wrist pain [14]. Another
survey among 533 telecommunication employees reposts that
111 (22%) participants suffered from musculoskeletal
disorders out of which hand/wrist area was the most affected
(12% participants) [15].

3. SIGNIFICANCE OF REDUCING MUSCLE
FATIGUE

Reduction of muscle fatigue is very significant as over a
period of time it leads to musculoskeletal disorders. In Japan
1970-1971 out of 6.1 million workers of the manufacturing
industry, 10117 suffered from musculoskeletal disorders [16]
About 20-25% of all expenditure for medical care ,sick leave
and sickness pensions in the Nordic countries in 1991 was
related to conditions of the musculoskeletal system, in which
20-80% were work related [17]. About 4% of GDP disappears
in many countries due to lack of basic health and safety
facilities in workplaces [18]. Musculoskeletal Disorders have
huge economic costs to companies due to loss of productivity,
training of new workers and compensation costs [19].
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4. OBJECTIVE

The objective of our study is to showcase the existence of
hand grip muscle fatigue when the subjects are asked to exert
a constant amount of force over a period of time.

5. RESEARCH METHODOLOGY

40 male subjects were chosen whose ages were in the range 18
to 20 years. The subjects were told to sit straight with the
shoulder adducted and neutrally rotated, the elbow flexed at
90° and the forearm and the wrist in neutral position. The trial
was of 70 seconds duration. The subjects were asked to exert
their maximum grip force on the hand grip dynamometer.
Force readings were recorded after every 5 seconds. A curve
was plotted between the force readings and the time.

6. OBSERVATION

The curve between the force and the time showcases the
variation of hand grip force w.r.t time. It is seen that the hand
grip force decreases exponentially with time thus indicating
the presence of hand grip muscle fatigue. It is to be noted that
the subjects were asked to exert constant amount of force
during the trial of 70 seconds but due to the occurrence of
hand grip muscle fatigue the subjects are unable to maintain
constant force and thus force decreases.
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The above graph shows the force readings of a particular
subject. The readings are recorded after an interval of 5
seconds each.

7. DISCUSSION

The subjects were asked to exert constant amount of force
because several tasks which include hand gripping activity
involve exertion of constant amount of force for considerable
amount of duration without any change in the awkward
postures of the hand. This study showcases the existence of
hand grip muscle fatigue.
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