Inattention Causes an Exaggeration of the Length of Short Lines

Patients with left visual field (LVF) hemineglect due to right hemisphere (RH) lesions tend to bisect long lines too far to the right, suggesting an underestimation of the left side of the line, presumably due to lack of attention.  This explanation assumes that lack of attention makes lines appear shorter and cannot explain the “crossover effect” whereby patients bisect short lines to the left.

Numerous studies have shown that normal subjects tend to underestimate the length of long lines, but overestimate the length of short lines.  This effect is exaggerated in neglect patients.  The crossover effect can be explained if we assume that lack of attention exaggerates the normal tendency to underestimate the length of long lines, but overestimate the length of short lines.  Since patients with RH lesions presumably pay less attention to the LVF, this would cause them to bisect long lines too far to the right (underestimate the left), and bisect short lines too far to the left (overestimate the left).  The present study sought to determine whether a reduction in attention would lead to an exaggeration of the tendency to underestimate long lines and overestimate short lines in normal subjects.

Method

Subjects were 6 female and 2 male right-handers with normal vision.

The task was to draw a line equal in length to a line flashed on a computer screen.  The Posner paradigm was used to manipulate attention. 1, 1.5, 2, 4, 6, 8, 12, 16 and 20 cm vertically-oriented lines were presented in the LVF or right visual field (RVF). Arrows (< or >) were presented before the line appeared.  60% of trials were validly cued (the line appeared where the arrow pointed).  20% of trials were invalidly cued (the line appeared on the opposite side).  20% of trials had a neutral cue (<>).

Results

Proportion error was computed by dividing the length of the line drawn by the actual length of the line presented on the screen. Independent variables were line length, validity, and visual field.  The following effects were found:
- Line length:  as expected, short lines were overestimated, however, long lines were neither over- nor underestimated.

- Visual field:  there was a trend toward better performance when lines appeared in the LVF.  This likely reflects the greater attentional capacity of the RH.
-  Validity: as expected, lines were drawn more accurately after valid cues than after invalid cues.
-  Validity * line length * visual field:  The effect of validity was greater for short lines presented in the RVF.  
Conclusions

Although the expected underestimation of long lines was not found, subjects did show the expected tendency to overestimate the length of short lines. This tendency was exaggerated by a reduction in attention due to an invalid cue.  Validity affected the left hemisphere (RVF) more than the right hemisphere (LVF), likely due to the role of the RH in attention.

These results, which suggest that a reduction in attention leads to an overestimation of the length of short lines, can explain the seemingly contradictory tendency of neglect patients to bisect short lines too far to the left.
