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My time volunteering in memory care centers and living facilities has shown me patterns that no 
medication could touch and no MRI could fully capture. Many residents had families — 
children, even grandchildren — but few visits. Days between visits would stretch, conversations 
would fade, yet there were hardly any complaints. Their basic needs were met, but there was a 
certain light in their eyes that only returned when someone spoke their name or when loved ones 
came through the door.  

Loneliness, I came to understand, was silent. And while we’ve long considered it a state of mind, 
recent neuroscience has uncovered something far more dire: loneliness as a biological threat —
accelerating cognitive decline, reshaping brain structures, and mimicking the same symptoms of 
dementia that memory care centers are built to manage.  

The Neuroscience of Loneliness  

Chronic loneliness, manifesting in persistent feelings of isolation and a lack of social connection 
for a prolonged period, is increasingly being recognized as a neurological stressor — not just a 
psychological one. Loneliness isn’t an emotion someone feels; it shapes the brain and, over time, 
deteriorates its function under its weight, greatly increasing the risk of neuropsychiatric 
conditions such as major depressive disorder (MDD). Since its discovery about 20 years ago, the 
brain’s default mode network (DMN) has been a focus in neuroscience — a network of brain 
regions active during internally directed thought, or when the person is not focused on a task, 
including but not limited to daydreaming, memory, self-reflection and social cognition, 
according to a book by psychiatrist Charles Gillespie. Dysfunction of DMN has been 
consistently linked to depression, cognitive decline, and now, the neuroarchitecture of prolonged 
social disconnection.  

According to an article by R Nathan Spreng, a professor of neurology and neurosurgery at 
McGill University, the COVID-19 pandemic brought these topics into the spotlight when social 
isolation among adults reached unprecedented levels, prompting a new surge of interest in 
loneliness and its effects on the aging brain. 

Vinod Menon, director of the Stanford Cognitive and Systems Neuroscience Laboratory, has 
contributed groundbreaking insights to this area. His work on the default mode and large scale 
brain networks has revealed how conditions like MDD, Alzheimer’s disease (AD) and 
Parkinson’s disease are deeply intertwined with social dysfunction.  Menon said in a review that 
the discovery of the DMN has “fundamentally transformed our understanding of human brain 
function.” Loneliness, once seen as a social issue, is now emerging from this research as a 
biological concern. Studies show individuals with high social dysfunction — particularly  
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older adults with Alzheimer’s disease, depression, and schizophrenia — exhibit significantly 
diminished DMN connectivity in key brain regions, such as the ventromedial and rostro medial 
prefrontal cortex and the posterior cingulate cortex, according to an article by psychiatrist Ilja 
Saris. These findings suggest that neural signatures of loneliness are shared with several 
neuropsychiatric disorders — making it a critical yet often overlooked risk factor in age-related 
cognitive decline.  
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Consequences of a Graying America  

The statistics of loneliness in the United States are far more worrying than the global average. 
According to the 2020 US Census, approximately 16% of seniors — adults aged 60 and older — 
live alone globally, while in the United States the percentage is 27%. This is far above the global 
average.  

This number only grows as age increases. For example, according to an article by social worker 
Daniel Kaplan, 42% of women aged 75 years or older live by themselves. These statistics 
highlight a growing vulnerability in older adults.  
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Physical limitations also make it harder for seniors to engage in social activity or even in basic 
routines like preparing healthy meals. Thus, according to a report on social isolation by the 
National Academies of Sciences, Engineering, and Medicine, about one-fourth of older adults are 
socially isolated, with many more reporting feelings of loneliness. These numbers were 
amplified during the COVID-19 pandemic, in which social isolation became mandated for 
seniors and other vulnerable populations.  

A Vicious Cycle: Loneliness and Dementia  

Julia Karska, Ph.D. student of the Department of Psychiatry at Wroclaw Medical University, 
implicated loneliness as a rising problem. “The crucial influence of social isolation and 
loneliness on mental and physical health in old age is evident,” Karska states in one of her recent 
articles examining associations between dementia and loneliness on a neurobiological level. It 
expressed two key theories: 

1. Insufficient cognitive activity results in brain atrophy, or the shrinking of brain volume as 
neural connections fade.  

2. Social engagement may boost brain neurogenesis and higher synaptic density, positively 
impacting brain functions such as memory and learning.  

The review found extensive evidence supporting the claim that loneliness itself proved to be a 
crucial risk factor for dementia, especially in a post-COVID-19 United States. Specifically, 
chronic loneliness triggers increased cortisol activation and stress responses regulated by the 
hypothalamic-pituitary-adrenocortical axis (HPA). The prolonged dysregulation of the HPA 
increases pro-inflammatory factors and damages the hippocampus, a key brain structure in 
memory and one of the first to be affected in dementia.  

Other studies have found correlations between Alzheimer’s disease and isolation through higher 
oxidative stress in neurons of the brain, further linking AD to prolonged isolation.  

 

https://nap.nationalacademies.org/catalog/25663/social-isolation-and-loneliness-in-older-adults-opportunities-for-the
https://www.mdpi.com/1422-0067/25/1/271


 

Graphic by Sophia Martinez, 2025. 

 

Real-Life Implications: What Can Be Done?  

While loneliness is often associated with older adults living alone, recent trends show a rise in 
multigenerational living, accompanied by a decline in the percentage of widowed men and 
women. Despite these contradictions, loneliness prevails in the U.S. Living with others does not 
always guarantee a meaningful connection, especially when factors such as caregiver burdens, 
physical limitations, and generational divides are considered. The quality of an interaction 
matters as much, if not more, than quantity. 

“They need to talk. To feel love and care,” said Nadia Beloubad, Creative Activity Director at 
Memory Lane Cottage, a memory care center near Tampa, Florida. “They become alert and make 
a huge effort to participate.” 

Nadia’s work focuses on countering the loneliness she witnesses in seniors with dementia by 
creating opportunities for social and cognitive engagement — a vital cushion against 
neurological stresses. Her programs are designed to not only entertain, but also to stimulate parts 
of the brain related to memory and processing.  

When I asked how loneliness manifested differently in residents who engaged frequently 
compared to those who did not, she replied, “Those who do not participate are often sleepy or 



disoriented, while the others were generally happier and interacted with each other, asking me 
every morning what game they would play today.”  

 

This isn’t just an anecdote. According to an article by Seth Batten, a researcher at Virginia Tech, 
research has suggested social interaction triggers a dopamine release in the ventral tegmental 
area (VTA) and other regions linked to attention and reward, driving social reinforcement in 
memory and mood — critical in cases of dementia. The disorientation also aligns with evidence 
showing reduced DMN connectivity and disrupted neural signaling in chronically alone adults 
with dementia. Thus, consistent social engagement may delay cognitive decline and depressive 
symptoms. So, while AD remains incurable, non-pharmacological interventions like Nadia’s 
activities can prove to be a critical tool in slowing down its progression. 

“As the director, I make sure everyone participates regardless of what stage they are at,” Nadia 
told me. “Playing games, painting and coloring helps the brain stay active. I go by what each 
patient can do, while lightly pushing them to do more.” 

However, Nadia and others at Memory Lane Cottage point to a major challenge: Family 
detachment.  

“People tend to think their loved one with dementia is gone simply because they can no longer 
verbally respond or stay active, but they can still feel that warmth — the personal connection and 
love my games wouldn’t be able to replicate.”  

While staff-led programs are helpful, they cannot fully replace the emotional impact of familiar 
faces and bonds. Unfortunately, as diseases worsen, visits from loved ones grow more 
infrequent, deepening feelings of loneliness which can only deteriorate the disease.  

Nadia’s approach underscores a key insight into social neuroscience: loneliness is the absence of 
connection, not simply the absence of people. Her daily efforts serve as a reminder that physical 
proximity as well as emotional closeness are central to dementia caregiving. Even in the late 
stages of neurodegeneration, connection is still possible, powerful and essential.  

As neuroscience becomes clear, so too does the responsibility. It lies not only in living facilities, 
but families, physicians and policymakers treating loneliness as a major risk factor with possibly 
devastating consequences. Investing in social structure will not only serve as compassion for 
older adults, but protect current and future generations against the rising rates of loneliness 
accompanied by a projected rise in dementia. 
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