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FIG. 7. Mean log-transformed power in the 7- to lo-Hz band in the left and right 
midfrontal region for inhibited, middle, and uninhibited children. Adapted from Davidson, 
Finman, Straw, and Kagan (1992). 

than their uninhibited counterparts. This latter pattern would suggest that 
inhibited children show deficits in approach-related behavior and emotion, 
rather than accentuated withdrawal-related behavior. Most accounts of 
behavioral inhibition have implied a strong linkage to fear and anxiety. 
On this view, the difference among groups should be most pronounced 
in the right frontal region. Figure 7 presents the frontal EEG data for 
each of the three groups separately by hemisphere. The Group x Hemi- 
sphere interaction was highly significant (p = .0003). As can be clearly 
seen from this figure, the difference among the groups is exclusively in 
the left hemisphere, with the inhibited children showing more power (i.e., 
less activation) in this region than the other two groups. These data clearly 
indicate that the group difference is in the approach-related system and 
suggest that it would be most appropriate to characterize the inhibited 
children as showing deficits in a frontal approach system, rather than 
hyperactivation in a frontal withdrawal system. 

It is instructive to consider the possibility that our sample of inhibited 
children is more extreme than samples that have been studied previously 
by Kagan’s group. Certainly, the magnitude of the difference between 
our extreme groups on the play session variables (e.g., time proximal to 
mother) is greater than that which Kagan observed in his sample. It is 
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also possible that there are different subtypes of inhibition, with one 
subtype characterized by approach-related deficits and the other charac- 
terized by accentuated withdrawal tendencies. Our grouping procedures 
may have inadvertently selected for subjects in the former category. A 
testable prediction which follows from our initial finding is that our sample 
of inhibited children should not differ from uninhibited children in their 
propensity to display withdrawal-related negative affect in response to 
appropriate elicitors. Rather, they should be more prone to sadness and 
depression-like reactions following situational elicitors of these emotions. 
We intend to examine these predictions in the course of our future lon- 
gitudinal work. 

The pattern of decreased left frontal activation we found among our 
inhibited children is similar to the pattern we have reported in depressives. 
It is important to emphasize that this pattern is viewed as a marker of 
vulnerability to emotion and behavior which is associated with deficits in 
the approach system. Such vulnerability will become expressed as psy- 
chopathology only in response to relatively extreme life stresses. Thus, 
only a small percentage of affected individuals (i.e., those with the marker) 
would be expected to actually develop an affective disorder. However, a 
larger percentage might be expected to have subclinical characteristics 
such as dysthymic mood, shyness, and decreased dispositional positive 
affect. It will be of interest to examine these children as they confront 
increasingly more complex life challenges (e.g., entry into school) to help 
define what the environmental circumstances are that predispose individ- 
uals with decreased left frontal activation to exhibit depression-related 
symptomatology. 

It will be equally of interest to study the children at the opposite 
extreme. It is not clear whether the uninhibited children are likely to 
display impulsive behavior and show an oversensitivity to reward contin- 
gencies. We are currently testing some of these hypotheses in our as- 
sessment of the children at 4% years of age. 

VI. SUMMARY AND CONCLUSIONS 

This article presented an overview of recent research on anterior asym- 
metries associated with emotion and individual differences in emotional 
reactivity, psychopathology, and temperament. I proposed that the an- 
terior regions of the two cerebral hemispheres are specialized for approach 
and withdrawal processes, with the left hemisphere specialized for the 
former and the right for the latter. Using electrophysiological measures 
of regional cortical activation, data were presented which demonstrated 
that the experimental arousal of approach-related positive affect was as- 
sociated with left anterior activation while arousal of withdrawal-related 
negative affect was associated with right anterior activation. In the second 
half of the article, evidence was presented which indicated that individual 










