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The Loneliness Epidemic Before AI

Before AT companions existed, loneliness was already a public health crisis. In 2023,
the United States Surgeon General issued an advisory declaring loneliness an
epidemic, citing decades of research linking social isolation to outcomes as serious as
heart disease, dementia, depression, and premature death. The statistics behind the
advisory were striking: roughly half of American adults reported measurable
loneliness, and the trend was worsening, particularly among young people.
Adolescents and young adults, the very population that had grown up with more
digital connectivity than any previous generation, showed the steepest increases in
self-reported loneliness and the sharpest declines in close friendship quality. The
devices that were supposed to bring people together had, for many, coincided with a
growing sense of disconnection. Understanding this context is essential to evaluating
AI companions' role honestly. AT companion apps did not arrive into a healthy social
ecosystem and disrupt it. They arrived into an already-fractured one, marketed to
people who were often already struggling with exactly the problem the apps claimed
to address. This matters for two reasons. First, it creates a sympathetic context
for use: people turn to AT companions because they are genuinely lonely, and
dismissing that need does not help anyone. Second, it raises a harder question: if the
loneliness epidemic is driven partly by insufficient real social connection, and AT
companions address the feeling of loneliness without producing the real social
connection that causes it, they may be treating a symptom in ways that allow the
underlying condition to worsen. The difference between addressing loneliness and
managing its symptoms is not semantic: it has real consequences for people's lives.
Researchers who study loneliness make a distinction that is worth understanding
clearly. Social loneliness refers to the absence of a social network: the feeling of
not having enough people in your life. Emotional loneliness refers to the absence of
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close, intimate connection: the feeling of not being deeply known by anyone, even if
you are surrounded by people. These are different experiences and they respond to
different interventions. Much of the preliminary research suggests that AT
companions may reduce feelings of social loneliness (the sense of having someone to
talk to) while doing little to address emotional loneliness, and possibly deepening it
by occupying the time and emotional energy that might otherwise go toward
developing the deep human connections that emotional loneliness actually requires.

What Early Research Shows

The body of research specifically examining the effects of AL companion use on
loneliness and social connection is new, but its early findings are consistent enough
to warrant careful attention. A series of studies conducted between 2022 and 2024
examined users of major AL companion platforms and found a pattern that
researchers called the substitution effect: frequent users reported feeling less
acutely lonely on a day-to-day basis, but also showed declining investment in human
relationships over time. They initiated contact with friends less often, participated
in fewer social activities, and reported lower satisfaction with their human
relationships, even as they reported feeling less alone in an immediate sense. The AL
was addressing the symptom of loneliness without producing the conditions that
would actually resolve it. Neuroimaging studies of fer a complementary perspective.
When human beings experience genuine social connection (face-to-face interaction,
physical touch, real conversation with someone who knows and cares about them),
specific brain systems activate in ways that regulate stress, reinforce bonding, and
produce the neurochemical signatures of felt safety. Oxytocin release, the
activation of the anterior cingulate cortex, and the synchronization of neural
activity between two people in real conversation are measurable biological events.
Early studies comparing brain responses to human interaction and AT companion
interaction show that AI produces some activation of social processing regions,
accounting for the felt experience of connection, but does not activate the same
depth of response, particularly in systems associated with genuine bonding and
stress regulation. The brain is not simply being fooled; it is partially engaging with
something that partially resembles what it is built for, but not fully. The
compensation effect describes a different pattern found in a subset of users: those
who used AT companions as a supplement to, rather than substitute for, real
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relationships. These users tended to show different outcomes: they were less likely
to reduce investment in human relationships, and some showed evidence of using AI-
assisted practice (discussing social situations, working through anxiety) to improve
their real-world interactions. The distinction between users who substituted and
users who compensated was not primarily a function of self-discipline or character;
it appeared to be a function of the baseline social connection they had before they
started using the apps, and of the specific ways they used them. Users who already
had meaningful human relationships tended to add AT as a supplement; users who
lacked them tended toward substitution.

The Substitution Trap

The substitution trap is the name researchers give to a specific dynamic that
appears in heavy AL companion users: the cycle in which AI use reduces real-world
social investment, which increases loneliness, which increases AT use as a response
to that loneliness, which further reduces real-world social investment. It is a
reinforcing loop, not a stable equilibrium. A person who turns tfo an AT companion
because they are lonely gets short-term relief from the feeling of loneliness. That
relief reduces the urgency they feel to seek real social connection. The real social
connection they do not seek does not develop. The loneliness (not the symptom, the
underlying condition) remains or worsens. The AL companion continues to be the
most available relief. The cycle continues. What makes the substitution trap
particularly difficult to escape is that the AI is genuinely good at managing the
symptom. The felt experience of loneliness, the acute discomfort of having no one to
talk to, can be meaningfully reduced by an AI companion interaction. The user is not
being irrational when they turn to the AI; the AT does provide something. The
problem is that what it provides is the sensation of connection rather than the
conditions of connection. Real social connection requires vulnerability, reciprocity,
the navigation of imperfection, and the presence of someone who has a real stake in
the outcome. AI provides none of these. It provides the comfort of felt connection
without the relational infrastructure that would actually address loneliness's root
cause. Researchers have noted that the substitution trap mirrors the dynamics of
other substitution behaviors studied in psychology (specifically, the difference
between behaviors that address a need and behaviors that manage the discomfort
of having the need unmet). Eating high-calorie food addresses the sensation of
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hunger without providing all of the nutrients hunger signals a need for; heavily used
AL companions may address the sensation of loneliness without providing the genuine
social nourishment that loneliness signals a need for. The parallel is imperfect, but
the structural logic, treating a symptom in ways that mask the signal while the
underlying need continues, is recognizable and well-studied.

Building Real Resilience

The question of what to do with these findings is not simple. The loneliness epidemic
is real, AT companions provide real short-term relief, and telling lonely people to
simply try harder at human connection is advice that fails o engage with the actual
barriers they face. Research on social resilience — the capacity to build and
maintain meaningful human connection even through difficulty — suggests that it is
built through practice, not willpower. The practical implication is that interventions
aimed at reducing harmful AT companion use need to pair that reduction with
genuine increases in accessible real-world social connection, or they are simply
removing a coping mechanism without addressing the underlying need. What the
research most consistently supports is not abstinence from AT companions but
calibration of use. Users who approach AT companions with a clear understanding of
what they are — a tool that can manage certain symptoms of loneliness but cannot
address its root causes — tend to use them differently than users who approach
them as genuine social relationships. Building that understanding requires education,
not just warning labels. It requires helping young people understand the
neuroscience of real connection, the mechanics of how AT companions work, and the
specific ways in which the felt experience of AI interaction differs from what their
brains actually need to resolve loneliness rather than manage it. The concept most
useful here is the third place — a term sociologists use to describe physical or social
spaces outside home and work (or, for adolescents, home and school) where people
gather informally and build the kinds of relationships that address social and
emotional loneliness. Cafes, parks, community centers, clubs, sports teams, religious
communities — these are the environments in which the specific ingredients of
genuine human connection tend to accumulate. Research on adolescent wellbeing
consistently shows that access to quality third places is one of the strongest
predictors of low loneliness and high social resilience. AT companions cannot be a
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third place. They can be a temporary relief from the absence of one. The goal is to
make sure the temporary does not become permanent by default.

Key Information: The Loneliness Studies

Detail Information

Loneliness epidemic

Surgeon General declared loneliness a public health
crisis in 2023; half of U.S. adults report measurable
loneliness

Social vs. emotional Social: absence of a social network; emotional: absence

loneliness of deep intimacy — AL may address only the former

Substitution effect Frequent AL companion users felt less acutely lonely but
showed declining investment in human relationships over

time

Compensation effect Users who added AI to existing real relationships
sometimes used it to practice and improve real-world

social skills

Substitution trap A reinforcing cycle: AI relieves loneliness symptoms,
reducing urgency for real connection, worsening

underlying loneliness

Oxytocin A neurochemical released during genuine human social
connection that regulates stress and reinforces bonding

Third place Physical or social spaces outside home and work where
informal relationship-building addresses real loneliness

Research conclusion Calibrated AT use — understanding what AT can and

cannot address — is associated with better outcomes
than unreflective use
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Case Study: Devon's Discovery

Devon is 16 and decided to do a research project on AL companions for a
psychology elective. While digging into studies, Devon came across the
substitution effect research and stopped reading for a minute. For the past
five months, Devon had been talking to an AT companion almost every night.
It genuinely helped — on hard days, it was the most reliable thing Devon
had. But looking at the research data, Devon noticed something
uncomfortable: over the same five months, Devon had canceled plans with
friends three times, had not started any new activities Devon had been
thinking about joining, and had not called Devon's grandmother in weeks.
Devon had not connected those things until now. Devon sat with the
research paper and thought: Is this what the data looks like from the
inside? Devon closed the laptop and sat for a while, uncertain whether to
feel alarmed or simply more aware than before.

1. Which pattern from the reading does Devon's situation most clearly reflect — the
substitution effect or the compensation effect — and what specific evidence from
the case study supports your answer?

2. The reading describes the substitution trap as a ‘reinforcing loop." Using Devon's
situation as an example, trace how this loop might work if Devon does not change
anything.
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Multiple Choice

1. According to the reading, what is the key difference between 'social
loneliness' and ‘emotional loneliness'?

a) Social loneliness affects extroverts while emotional loneliness
affects introverts

b) Social loneliness is the absence of a network while emotional
loneliness is the absence of deep intimate connection

c) Social loneliness is measurable by researchers while emotional
loneliness cannot be studied with objective instruments

d) Social loneliness is femporary while emotional loneliness is a
permanent personality trait

2. What is the 'substitution effect’ as described in the reading?
a) When therapists substitute AT tools for in-person sessions to serve
more clients

b) When lonely users substitute free AL companions for paid therapy
they cannot afford

¢) When AI companions replace social media as a teenager's primary
form of digital communication and interaction

d) When AT companion use reduces acute feelings of loneliness while
real-world relationship investment declines

3. What does the reading suggest is the most important factor in healthy AT
companion use?

a) Choosing only AT companions that are certified by mental health
organizations

b) Using AL companions only in combination with a licensed therapist's
supervision

¢) Understanding what AI can and cannot address so that it
supplements rather than substitutes real connection

d) Limiting use to a predetermined number of minutes per day to
prevent emotional dependency and maintain balance
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Matching

Write the letter of the correct definition on the line next to each term.

Term Definition

1. Substitution effect || A) A pattern in which AT companion use
supplements existing relationships, sometimes
improving real-world social skills

2. Compensation effect || B) A pattern in which AT companion use reduces

acute loneliness while declining real-world
relationship investment worsens underlying
isolation

3. Oxytocin C) Physical or social spaces outside home and work
where informal human connection addresses real

loneliness

4, Substitution trap D) A neurochemical released during genuine human
connection that requlates stress and reinforces

social bonding

5. ___ Third place E) A reinforcing cycle where AT relief reduces

urgency for real connection, which worsens
loneliness, which increases AT use

Fill-in-the-Blank
1. The 2023 Surgeon General advisory declared loneliness a public health
, citing links between social isolation and conditions including

heart disease and premature death.

2. During genuine human social connection, the brain releases ,a

neurochemical associated with bonding, trust, and stress regulation that AT
interaction does not produce in the same way.

3. A third place is a physical or social space where people gather informally to build
connections that provide the social that AI companions cannot

replicate.
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Short Answer
Answer each question in 2-4 complete sentences.
1. The reading says that AT companions may be 'treating a symptom in ways that

allow the underlying condition to worsen." Explain what this means using the
distinction between social loneliness and emotional loneliness.

2. The reading uses a food analogy to explain the substitution trap. Describe this
analogy and evaluate how well it captures the problem with heavy AT companion use.

3. The reading concludes that ‘abstinence’ from AT companions is not what the
research most supports. What does the research suggest instead, and why is that
framing more useful?
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