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Assessment of tactile acuity by two-point discrimination and grating resolution

in blind and deaf humans
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Abstract

Tactile acuity was assessed in groups of control, blind, deaf, and blind caused by complication to investigate the
effective tactile stimuli on tactile sensory substitution studies when tactile display is applied to persons with sensory
loss of vision or hearing. Two-point discrimination and grating resolution were assessed by compass and JVP dome,
respectively, in the hand, arm, neck, lumbar, and knee. In two-point discrimination by compass, control group
showed the highest sensitivity in fingers among assessed body areas but did not show any significant difference
between male and female. Blind group and deaf group compared to control group did not show any significant
difference in fingers but showed lower sensitivity in arm and knee. In grating resolution by JVP dome, control
group did not show any significant difference among five fingers as well as between male and female. Blind group
showed higher sensitivity in five fingers compared to control group, but deaf group did not show any significant
difference from control group. Blind caused by complication group showed lower sensitivity in two-point
discrimination and grating resolution compared to control group and blind group. These results suggest that the
body area and method of tactile stimulation, and difference in tactile acuity depending on underlying disease of
sensory loss should be considered when tactile display is applied for sensory substitution.
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Fig. 3. Two—point discrimination threshold in normal group
(Normal), blind group (Blind), deaf group (Deaf), and blind
caused by complication (Blind-Dis). Number of each group is
56 in normal, 21 in blind, 15 in deaf, and 7 in blind-dis.
Values are meantSD. ‘significant difference from Normal;
0<0.05, "p<0.01, "p<0.001.
*p<0.01, *p<0.001. Other notations are as in Fig. 2.
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Fig. 4. Grating resolution threshold (GRT) in normal subjects.
The threshold was measured in first (1%), second (2™), third
39, fouth @"), and fith (5") finger tip. Number of each
group is 27 in male and 29 in female. Values are mean+SD.
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Fig. 5. Grating resolution threshold (GRT) in normal group
(Normal), blind group (Blind), deaf group (Deaf), and blind
caused by complication (Blind-Dis). Number of each group is
5 in normal, 21 in blind, 15 in deaf, and 7 in blind—dis.
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