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Abstract— In the recent time period, there is huge increase in 

cases of Hand arm vibration syndrome. Workers in 

manufacturing or construction companies are mostly affected 

by this syndrome. They think this is usual pain in hands and 

arms as they work for long periods of time, but they encounter 

this pain due to vibrations transmitting in their hands through 

the hand-held tools they are using whole time. Those 

transmitted vibrations cause serious damages to hands 

internally. Hand arm vibration syndrome is not only problem, 

there are also problems like carpal tunnel, Vibration White 

Fingers, joints dislocations, numbness, Musco-skeletel 

disorders etc. This paper will help to understand the problems 

caused by prolonged exposure of hand -held grinder. Some of 

major problems encountered are discussed also with some 

prevention ideations. 

Key words: Hand ARM Vibration Syndrome, Hand-Held 

Grinder 

I. INTRODUCTION 

Due to prolonged exposure of hand held vibration tools i.e 

Grinder, vibrations start to affect the muscle tissues and the 

bones of hands and arms. Studies show that, depending on the 

conditions of exposure, 6 to 100 per cent of workers can 

suffer from HAVS after using vibrating power tools. On 

average, about 46 per cent get HAVS symptoms. Vibration-

induced white finger (VWF) is the most common condition 

among the operators of hand-held vibrating tools. Finger and 

palm are affected most. Wrist and elbow joints are second 

most affected parts. Finger tissues and palm starts becoming 

white. Vibration can cause changes in tendons, muscles, 

bones and joints, and can affect the nervous system. 

Collectively, these effects are known as Hand-Arm Vibration 

Syndrome (HAVS).  

 
Fig. 1: HAVS affected hand 

Grinders, driven by electric power, are broadly 

utilized in the infrastructure or manufacturing industry. These 

tools are designed to initiate impacts among tool components. 

Such impacts subsequently produce large-magnitude cutting 

forces at the tool tip for crushing or grinding in hard materials. 

However, substantial vibrations are also transmitted to the 

tool body and are subsequently absorbed by the operator’s 

hand and arm through the tool handle. Grinder can emit 

excessive vibrations ranging from 2 to 12 m/s2, while the 

dominant frequency lies in the 25-125 Hz range. As a result, 

grinder operators are more prone to suffer from a high 

prevalence of hand arm vibration syndrome.[2] 

The biggest parts in humans body that always 

exposed to the vibration is human arms. This is because, most 

equipment that humans conduct while working using hand 

and arms which make it the most biggest parts that exposed 

to the vibration. This prolong exposure can cause a series of 

disorders in the sensory-neural, vascular and musculoskeletal 

structures of the hand-arm system. Hand- arm vibration 

(HAV) is vibration that transmitted while working to the 

workers hand and arms. 

Some stages and symptoms of hand arm vibration 

syndrome are: 

1) Neurological disorders 

 Carpal Tunnel 

 Numbness and Tingling 

 Loss of manual dexterity 

2) Vascular disorders 

 Vibration White Finger 

 Secondary Reynaud’s Phenomenon 

3) Musculo-skeletal disorders 

 Reduced grip strength 

 Bone disorders 

II. VIBRATION WHITE FINGER 

Vibration white finger is phenomenon mostly known as hand 

arm vibration syndrome itself. This is also commonly known 

as Dead Finger. Main cause of vibration white finger is 

prolonged use of grinders of hand-held vibration tools. 

Sensation of fingers gets damaged due to high exposure to 

vibrations. Sense of touch and temperature gets decreased. It 

is an industrial disease which affected thousands of workers. 

In this, blood vessels, nerves and muscles of wrist hand and 

arm gets affected. Injury can occur between the frequencies 

of 5-200Hz, but greater risk is between 50-300Hz. 

 
Fig. 2: Nerves destroyed due to VWF [5] 
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III. CARPAL TUNNEL SYNDROME 

During the compression of the median nerve as it runs deep 

to the transverse carpal ligament (TCL) causes weakness of 

the flexor as well as sensory loss in the digits supplied by the 

median nerve. The superficial sensory branch of the median 

nerve, which provides sensation to the base of the palm, 

branches proximal to the TCL and travels superficial to it. 

Thus, this branch spared in carpal tunnel syndrome, and there 

is no loss of palmar sensation.[1]  

 
Fig. 3: Carpal Tunnel Anatomy 

There are a number of risk factors have been 

associated with carpal tunnel syndrome factors like wrist 

fracture, inflammable etc. But we are concerned about the 

development of the syndrome by use of hand held vibrating 

tools; Grinder. The person using a grinder that requires 

prolonged or repetitive usage may create harmful pressure on 

the median nerve or worsen existing nerve damage. Carpal 

tunnel syndrome can be associated with any condition that 

causes pressure on the median nerve at the wrist. Carpal 

tunnel syndrome is generally more common in workers using 

large grinders. When people use grinders and are unaware 

about the bad impacts of transmitted vibration. During the 

grinding procedure, pressure on the hand increases as the 

exposure time increases hence carpal tunnel increases. With 

the decrease in the area the median nerve gets pressed and 

that is the condition for carpal tunnel syndrome. When a 

person works on grinder for a long time with pressure on 

median nerve the situation becomes worse and ultimately 

leading to pain and tingling in the affected fingers.  

 
Fig. 4: Median nerves and Flexor tendons[4] 

IV. BONE DISORDERS 

Due to vibrations transmitting from grinder handle to hands, 

bones also get dislocated. Dislocation occurs when bone slips 

out from joint. [6] Due to higher magnitude of vibrations 

transmission from grinder handle to hand and arm, bones start 

dislocating from joints. Due to dislocation, pain while 

movement of hand or wrist occurs, numbness and tingling can 

be felt, loss of motion may occur. Sprains or strains could be 

mild or moderate. Ligaments, tendons and muscles could be 

torn partially or completely. This affects hands and arms a lot. 

Usually on movement, pain can be felt.[3] 

 
Fig. 5: Wrist Fracture due to excessive vibration 

V. CONCLUSION 

The major risk of vibration exposure of grinder on human 

body is on hands and arms. Grinder users are prone to those 

diseases as handle of grinder transmits huge amount of 

vibrations. Using grinder without anti-vibration handle cover 

is also a major cause of vibration white finger, bone 

dislocations and carpal tunnel. Those who use grinding tools 

mostly get affected to hand arm vibration syndrome. 

Prevention of hand arm vibration syndrome is possible by 

using anti-vibration pads or the vibration damping materials 

between hands and handle. Handle covers can be made so as 

to reduce amplitude of vibrations. Exposure time to vibrations 

can also be decreased to prevent those diseases. 
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