mmmm)> FoCUs: SAFETY ON THE JOB

Effects of Electric Current on the Body

Most people have heard that it is not the voltage that kills but the current. This is true, but do not
be misled into thinking that voltage cannot harm you. Voltage is the force that pushes the current
though the circuit. It can be compared to the pressure that pushes water through a pipe. The more
pressure available, the greater the volume of water flowing through the pipe. Students often ask
how much current will flow through the body at a particular voltage. There is no easy answer to
this question. The amount of current that can flow at a particular voltage is determined by the
resistance of the current path. Different people have different resistances. A body has less
resistance on a hot day when sweating, because salt water is a very good conductor. What one
eats and drinks for lunch can have an effect on the body’s resistance as can the length of the
current path. Is the current path between two hands or from one hand to one foot? All of these
factors affect body resistance.

Figure S —1 illustrates the effects of different amounts of current on the body. This chart is
general—some people may have less tolerance to electricity and others may have a greater
tolerance.

A current of 2 to 3 milliamperes (mA) (0.002 to 0.003 amperes) usually causes a slight tingling
sensation, which increases as current increases and becomes very noticeable at about 10
milliamperes (0.010 amperes). The tingling sensation is very painful at about 20 milliamperes.
Currents between 20 and 30 milliamperes cause a person to seize the line and be unable to let go
of the circuit. Currents between 30 and 40 milliamperes cause muscular paralysis, and those
between 40 and 60 milliamperes cause breathing difficulty. When the current increases to about
100 milliamperes, breathing is extremely difficult. Currents from 100 to 200 milliamperes
generally cause death because the heart usually goes into fibrillation, a condition in which the
heart begins to “quiver” and the pumping action stops. Currents above 200 milliamperes cause
the heart to squeeze shut. When the current is removed, the heart usually returns to a normal
pumping action. This is the operating principle of a defibrillator. The voltage considered to be the
most dangerous to work with is 120 volts, because that generally causes a current flow of
between 100 and 200 milliamperes through most people’s bodies. Large amounts of current can
cause severe electric burns that are often very serious because they occur on the inside of the
body. The exterior of the body may not look seriously burned, but the inside may be severely
burned.
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FIGURE S—1 The effects of electric current on the body



