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The Neural Mechanisms of Blushing

I am interested in understanding how self-conscious emotions such as shyness, embarrassment, shame, and guilt
contribute to children’s social decision-making. A hallmark of self-conscious emotions is blushing - reddening of
the face in response to social attention, which occurs when we think about what others think of us. My research
was the first to examine blushing in children and to show that, although quickly appearing and disappearing, a
child's blushing may reflect social sensitivity and attunement to others; prolonged blushing is involved in the
development of psychopathology. Blushing, thus, plays an important role in child socio-emotional development.

Recently, the physiological and hormonal mechanisms and neuropharmacology of blushing have started to be
unveiled. Interestingly, no neuroimaging study on blushing in humans has been done so far. Therefore, it is currently
unknown how blushing and related self-conscious emotions arise on the neural system level in humans. Recently,
together with colleagues, | developed a paradigm to evoke blushing in adolescents while measuring their brain
activity in a MRI scanner. To do so, we first recorded participants while they were taking part in karaoke and sang
difficult songs. We then played back these embarrassing videos to them while we simultaneously measured their
brain activity and blushing (blood flow and skin temperature increases) in the scanner.

By comparing viewing self vs. other in an embarrassing situation, we aim to identify, for the first time, the neural
correlates of blushing. We hypothesized that we will find greater activation in the brain areas involved in
interoception and mentalization in relation to the occurrence and duration of blushing. Fur-thermore, we will
establish which neural processes characterize prolonged vs. transient and adaptive blushing.

During my stay at Wissenschaftskolleg zu Berlin, | will spend time writing a manuscript of this study, which will
form the basis for my future interdiscipli nary work on blushing and self-conscious emotions.
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Red in the Face: The Science behind Blushing

Blushing—an involuntary reddening of the face in response to social attention—appears with various social
emotions, such as embarrassment, shyness, shame, or guilt. Darwin was the first to systematically observe blushing.
He concluded that blushing—"the most human of all human expressions”"—occurs when we think about what
others think of us. In this context, blushing communicates to others that the blusher recognizes that they
committed a violation of a social norm and that they care about others’ opinions of them, thereby appeasing others
and minimizing others’ negative evaluation and disapproval. Blushing is universal and a part of everyday life with
which many of us can readily cope. It seems beneficial to blush in front of others, yet, many people who often blush
consider blushing highly discomforting and undesirable and some even develop a blushing phobia. How is blushing
beneficial and distressing at the same time?

In this talk, | will discuss this puzzle of blushing by focusing on two aspects of blushing: the observer perspective
and the actor perspective and the functions blushing serves for each of them. The talk will give an overview of
empirical studies (1) looking at blushing as a social signal that increases observers’ cooperation and trust; and (2)
showing that blushing motivates social avoidance rather than cooperation in the actor. | will explore the possible
reasons why blushing is beneficial for social relationships, yet costly for the blusher. Finally, | will discuss the nature
of blushing and the physiological and psychological processes that it involves. To this end, | will present my current
Wiko project, in which we looked at the neural substrates of blushing.
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