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Tactile hypersensitivity is a common sequela of traumatic hand injury. Vibration 
is used clinically to reduce this hypersensitivity. The purpose of this study was 
to determine if vibration has an effect on tactile threshold and if so to determine 
the duration of that effect. Mean tactile thresholds were determined for 24 
healthy adults by means of a pressure aesthesiometer. The experimental group 
(6 men, 6 women) received 10 minutes of vibration. Mean tactile thresholds were 
redetermined at the end of the 10-minute treatment period in the experimental 
group and after a 10-minute rest period in the control group (6 men, 6 women). 
Thresholds were also redetermined at 5-minute intervals for the next 20 minutes 
in all subjects. The experimental group showed a significant change in mean 
tactile threshold after 10 minutes of vibration (p < .001). This difference 
remained at 5 (p < .001) and 10 (p < .05) minutes postvibration but not at 15 
and 20 minutes. No significant change in mean tactile threshold was found in 
the control group. The results indicate that vibration does increase tactile 
threshold in "normal" hands and that the effect lasts for at least 10 minutes. 
The application of this information to the clinical setting is discussed. 
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Vibration is currently used as a desensitization 
procedure on patients with hypersensitive hands sec
ondary to painful scars, amputations, neuromas, or 
other painful conditions resulting from traumatic 
hand injuries. Persons with these conditions demon
strate abnormal reactions to sensory input. Even light 
touch may be perceived as severely painful, causing 
withdrawal from tactile stimuli. This protective reac
tion may be so strong that the patient may avoid any 

use or movement of the affected hand.1 This lack of 
movement may lead to disuse atrophy and contrac
ture. 

Under certain experimental conditions, cutaneous 
vibration has produced elevated pain2,3 and heat4 

thresholds, a reduction in the amount of perceived 
pain,5 and a decreased ability to localize pinprick.4 

To date, no objective data have been reported on the 
effect of cutaneous vibration on tactile threshold or 
the duration of that effect. 

Objective measurement of tactile threshold may be 
obtained with a pressure aesthesiometer, introduced 
by Semmes et al.6 This instrument is more commonly 
used to measure sensory recovery after peripheral 
nerve lesion,7,8 but it has also been used to measure 
tactile sensitivity in healthy subjects.9-11 

To be validated as a desensitization technique in 
patients with hypersensitive hands, vibration must 
first be shown to increase tactile threshold in 
"normal" (not traumatized) hands. That increase in 
tactile threshold must also be shown to remain ele
vated for a time period sufficient for exercise of the 
hand. Therefore, the purpose of this study was to 
determine if vibration produced a significant increase 
in tactile threshold in normal hands and to determine 
the duration of that increase. 
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METHOD 

Subjects 

The subjects were 12 male and 12 female volunteers 
between the ages of 20 and 45 years. The mean age 
was 30 years for the men and 27 years for the women. 
All subjects were right-handed and had no history of 
disease or trauma that would have affected sensation 
in the hand. Subjects were alternately assigned to an 
experimental or a control group, so that each group 
contained 6 men and 6 women. 

Instrumentation 

Vibration was applied using Hitachi Massager 
Model HV-250* that was pretested and shown to 
produce a frequency of 80 Hz. Tactile sensitivity was 
measured with a Pressure Aesthesiometer Model 
PRll.† This instrument consists of a series of nylon 
filaments set in lucite rods. Each rod is marked with 
a number indicating the logarithm of 10 times the 
force in milligrams required to bend the attached 
filament (Fig. 1). The validity of measuring with a 
pressure aesthesiometer has been questioned, but a 
reasonable degree of accuracy can be maintained by 
careful application of the filaments and storage of the 
filaments at a fairly constant temperature and mod
erate humidity.12 These precautions were taken in this 
study. In addition, the instrument was recalibrated 
with a Precision Balance‡ to ensure that none of the 
filaments had been mismarked. 

Procedure 

The experiment was conducted in a quiet, dimly 
lighted room. The subject sat in a straight back chair 
at the side of a table. The subject's forearm rested on 
the table so that the shoulder was abducted slightly 
and the elbow was flexed approximately 90 degrees. 
A splint was used to maintain the forearm in partial 
supination and the thumb in extension. 

Each subject was shown the filaments and told that 
he would be touched with some of them to determine 
the lightest touch he could perceive. Subjects were 
instructed to say "touch" whenever they felt anything 
touch their right thumb pad. An opaque shield was 
placed in front of the subject to prevent the use of 
visual cues. 

Pretreatment mean tactile threshold was deter
mined by applying the filaments in serial order, be
ginning with the filament below and then with the 
filament above the expected level of perceived touch 

Filament number 

2.36 
2.44 
2.83 
3.22 
3.61 
3.84 
4.08 

Calculated force in milligrams 

23.0 
27.5 
67.7 

166.0 
408.2 
696.8 

1194.0 

Fig. 1. Calculated force of the filaments used in this 
study. 

based on norms reported by Semmes et al.6 The first 
filament perceived in the ascending series and the last 
filament perceived in the descending series were re
corded. This procedure was repeated once, and the 
arithmetic mean of the filament numbers was used to 
define the subject's tactile threshold. 

All filaments were applied perpendicular to the 
skin at a steady, rapid rate, held to the skin for 
approximately one second, and lifted quickly from 
the skin. This method produces a relatively small 
variation in rise time of force between different fila
ments11 and is consistent with a previously established 
protocol.6 The procedure was performed by one in
vestigator, and care was taken to ensure that only the 
right thumb was touched by the filament. Intervals 
between filament applications were approximately 
five seconds. 

We did not measure amplitude of vibration because 
we believed this would not be valid or useful without 
knowing amplitude of skin indentation and whether 
amplitude was constant for each subject. We did not 
specifically measure rate of filament application at 
the time the study was done; we followed the standard 
protocol established by Semmes et al,6 which does 
not include a specific rate of filament application. 

After the mean tactile threshold was determined, 
the experimental group received 10 minutes of vibra
tion. The vibrator was stabilized so that the head of 
the vibrator just touched the right thumb pad. The 
contact area was approximately 0.5 cm in diameter, 
halfway between the thumb tip and interphalangeal 
crease (Fig. 2). Mean tactile threshold was determined 
immediately after vibration and 5-minute intervals 
for the next 20 minutes. 

The control group sat quietly for 10 minutes with 
the vibrator in light contact with the thumb pad. The 
vibrator was not turned on. Mean tactile threshold 
was determined at the end of this 10-minute period 
and at 5-minute intervals for the next 20 minutes. 

Data Analysis 

Two sample t tests were used to determine if there 
was a significant difference between mean tactile 
thresholds of the experimental and the control groups 
and of men and women. Paired t tests were used to 

* Fred Sammons, Inc, Box 32, Brookfield, IL, 60513. 
† Research Media, Inc, 163 Eileen Way, Syosset, NY 11791. 
‡ Federal Pacific Electric Company, 50 Ave L, Newark, NJ 07102. 
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Fig. 2. Experimental apparatus. 

Fig. 3. Mean tactile thresholds of experimental and con
trol groups at different time intervals. Shaded area rep
resents 10 minutes of vibration or light contact with 
vibrator. Points and vertical bars represent ± 1 SEM. 

compare an individual subject's mean tactile thresh
olds at different times. Significance was set at p < .05. 

RESULTS 

The initial tactile thresholds (expressed in log10 
force × 0.1 mg) for the experimental (3.04 ± 0.08 
SEM) and control (2.93 ± 0.09 SEM) groups were not 
significantly different. There was a significant differ
ence (t = 2.11, df = 22, p < .05) in tactile threshold 
between men (3.11 ± 0.09 SEM) and women (2.87 
± 0.07 SEM). Immediately after 10 minutes of vibra
tion the experimental group demonstrated signifi
cantly different mean tactile thresholds (3.72 ± 0.05 
SEM) when compared with the control group (2.95 
± 0.09 SEM) immediately after 10 minutes of light 
contact with the vibrator (t = 7.26, df= 22, p < .001). 
The mean tactile thresholds continued to be signifi
cantly different between experimental and control 

groups at 5 (t = 5.36, df = 22, p< .001) and at 10 (t 
= 2.58, df= 22, p < .05) minutes postvibration but 
not at 15 and 20 minutes (Fig. 3). 

Control group individual mean tactile thresholds 
did not vary significantly throughout the experiment. 
Individual mean tactile thresholds in the experimen
tal group were significantly different immediately 
after vibration (t = 10.74, df= 11,p < .001) and at 
the 5- and 10-minute postvibration marks (t = 9.83, 
df= 11,/p < .001; / = 5.32, df= 11p < .001). All 
differences in mean tactile thresholds demonstrated 
by the experimental group were increases in thresh
old, that is, decreases in sensitivity to touch. 

Although the men showed a significantly different 
mean tactile threshold when compared with the 
women, the amount of change in threshold postvibra
tion was not significantly different between men and 
women. 

DISCUSSION 

The initial mean tactile thresholds for the 12 men 
in this study were similar to those previously reported 
for the right thumb of normal adult men.6 Similar 
data for women were not located in the literature. 

Previous investigators have demonstrated that vi
bration results in an elevation of pain2,3 and heat4 

thresholds. This study demonstrated that vibration 
also results in an elevated tactile threshold and that 
the increase lasts for at least 10 but not 15 minutes. 
Although there was a significant difference in mean 
tactile thresholds between men and women in this 
study, the effect of vibration on tactile thresholds was 
the same for men and women. 

In the clinical setting, vibration is followed by 
exercise; however, no research was located that ex
amines the effect of exercise on tactile threshold. 
Conceivably the amount and the type of exercise may 
influence the duration of desensitization. Also, the 
duration and the frequency of vibration may also 
affect the amount and the duration of desensitization. 

Finally, further research must be done to determine 
normal tactile thresholds for areas other than the 
thumb. The mean tactile thresholds reported here 
cannot be used as normal values for other digits 
because thresholds vary from digit to digit and from 
proximal to distal sites on the hand.13 Clinicians and 
researchers must take this normal variation into con
sideration to determine tactile thresholds for hands 
with pathological conditions or after therapeutic in
tervention. 

CONCLUSION 

These results suggest that vibration may be effec
tive as a short-term desensitization procedure for the 
hand. Further research must be done to determine 
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whether vibration affects tactile threshold in the hy
persensitive hand and, if so, for how long. 
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