
 

Anxious people use less suitable section of
brain to control emotions
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Controlling emotional action tendencies is costly and recruits lateral frontal pole
(FPl) differently as a function of anxiety. A Schematic representation of the
Approach-Avoidance task. Participants approach and avoid happy and angry
faces by pulling or pushing a joystick towards or away from themselves.
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Approaching angry and avoiding happy faces requires control over automatic
action tendencies that bias towards the opposite. Faces depicted here are
"af02has" and "am14ans" taken from the Karolinska Directed Emotional Faces
database: https://kdef.se/. B Participants make more mistakes in the incongruent
as compared to congruent trials. There is no difference in behavioral congruency
effect between the non-anxious (N = 41; data for this control group already
reported in Bramson et al. 2020a) and high-anxiety group (N = 52). There is
moderate evidence (Bayes Factor (BF01) = 4.3) for an absence of effect of group
on behavioral congruency, rightmost panel. Boxplots represent mean and 25%
percentiles. Lines extend toward maximum values. C Controlling emotional
action tendencies (incongruent > congruent trials) activates bilateral FPl (in
orange; highlighted by dashed black circle; congruent>incongruent in blue).
However, the high-anxiety group does not show the neural congruency effect in
FPl (bottom panels; w.b.c. whole brain corrected, n.s. non significant). A
Bayesian analysis provided moderate evidence for the absence of a neural
congruency effect in the FPl of the high-anxiety group (BF01 = 4.2). D There are
differences in neural congruency effects between high-anxious and non-anxious
in dorsolateral frontal cortex. E Whole-brain search for a negative correlation
between anxiety score and neural congruency effect across both groups showed
an effect in the FPl, supporting the suggestion that more anxious participants
recruit FPl less when controlling emotional behavior. Scatterplot depicts
extracted t-values from this cluster and their relationship with STAI scores for
interpretative purposes. Credit: Nature Communications (2023). DOI:
10.1038/s41467-023-40666-3

When choosing their behavior in socially difficult situations, anxious
people use a less suitable section of the forebrain than people who are
not anxious. This can be seen in brain scans, as shown by the research of
Bob Bramson and Sjoerd Meijer at the Donders Institute of Radboud
University.

For example, an anxious and a non-anxious person both run into
someone whom they've been in love with for quite some time. Both of
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them find this tense and both would like to ask the person out on a date.
But do you walk up to that person? Or do you pretend not to see them to
avoid embarrassment?

Whereas the non-anxious person can put aside this emotion and choose
behavior that allows them to approach the potential lover, this is much
more difficult for an anxious person. Bramson states, "Anxious people
use a less suitable section of the forebrain for this control. It's more
difficult for them to choose alternative behavior, so they avoid social
situations more often."

Decisions like this demand a balancing act between a possible threat and
a reward, a decision that non-anxious people make in the prefrontal
cortex. The researchers at Radboud University have now shown that
socially anxious people use a different section in the forebrain for
decisions like this.

Brain scans

Bramson and Meijer studied brain scans to see what happens in anxious
and non-anxious people in a simulated social situation. "Our trial
subjects were shown happy and angry faces and had to first move a
joystick towards the happy face and away from the angry face. At a
certain point they had to do the reverse: move towards an angry face and
away from a happy face. This demands control over our automatic
tendency to avoid negative situations."

Anxious people proved to perform just as well as non-anxious people in
this simple task, but the scans showed that a completely different section
of the brain was active. "In non-anxious people we often see that, during
emotional control, a signal is sent from the foremost section of the 
prefrontal cortex to the motor cortex, the section of the brain that directs
your body to act. In anxious people a less efficient section of that
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foremost section is used."

Other scans showed that the reason for this is probably because the
"correct" section becomes overstimulated in anxious people. "This could
explain why anxious people find it difficult to choose alternative
behavior and thus avoid social situations. The disadvantage of this is that
they never learn that social situations aren't as negative as they think."

For the first time, brain scans have now shown that the forebrain of
anxious people works differently from that of non-anxious people with
regard to control of emotional behavior. The researchers think that the
results could be used to develop new treatments for people with anxiety.

  More information: Bob Bramson et al, Anxious individuals shift
emotion control from lateral frontal pole to dorsolateral prefrontal
cortex, Nature Communications (2023). DOI:
10.1038/s41467-023-40666-3
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