How Social Isolation
Affects the Brain
During the pandemic, many individuals selected a handful of friends and family with whom to
form social bubbles. This drastic reduction in daily social interactions led to increased cases
of mental health distress, demonstrating how social isolation alters brain patterns.
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Anterior cingulate
cortex (ACC)
In a recent human neuroimaging
study, scientists found that the
dorsal portion of the ACC—an
area specifically involved in
the pain response—activated
during so cial exclusion (1).

Prefrontal Cortex
(PFC)
Isolated animals have deficits in
learning associated with decreased
functioning in the PFC (2). Scientists
found that PFC neurons in isolated
animals had fewer dendritic spines,
structures that are essential for
neuronal communication. When
compared to non-isolated people,
isolated humans show weaker
neuronal activation in the PFC when
they perform attentional tasks (2).

Ventral striatum
This brain area is part of the
r e w ar d s y s tem, a neur onal
circuit that produces feelings of
pleasure. Viewing happy scenes
of people typically activates the
ventral striatum. However, when
lonely people view these scenes,
their ventral striatum response is
hampered, leaving them to feel less
pleasure from social stimulation (3).

Hippocampus

Amygdala

Hypothalamus

Individuals who have been socially
isolated for extended periods have
shrunken hippocampi and reduced
blood-derived neurotrophic factor
(BDNF), a protein that is important
for long-term memory (8). These
changes impair stress regulation,
learning, and memory, causing
poor performance on tests of
spatial awareness and attention.

Lonely individuals tend to have
smaller amygdalae, which plays
a role in memor y, decision
making, and, most importantly,
emotional processing (6). When
scientists studied isolated rats
during development, they found
distinct chemical and structural
changes in the amygdala
compared to socially active rats (7).

L oneline s s as s o cia t e s w i t h
increased activit y in the
hypothalamic-pituitary-adrenal
(HPA) axis, a major neuroendocrine
system that regulates the body’s
response to stress (4). Isolation
also increases the inflammatory
response, leading to a higher
risk of inflammatory disease (5).
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