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ABSTRACT

The accelerated pace of modern life and the ever-increasing compression of sleep time have
become a significant public health issue. Interestingly, rising obesity rates appear to coincide with
sleep deprivation. A growing number of studies have found that insufficient sleep not only makes us
tired but can also subtly alter our bodies, making us more susceptible to weight gain. What's going
on here? We've observed that insufficient sleep disrupts the body's hunger signaling system—e
decrease in leptin levels and an increase in ghrelin levels. This results in a constant craving for food,
particularly for high-fat and high-sugar snacks. Simultaneously, the body's stress response system
is activated, with increased production of stress hormones like cortisol. This interferes with the proper
functioning of insulin, impairing the body's ability to process sugar and leading to increased fat
accumulation, particularly visceral fat, which is more harmful to health. The body's internal clock is
also disrupted, causing metabolic genes that should be active at specific times to become
unresponsive, disrupting the overall rhythm of energy metabolism. Behaviorally, poor sleep can lead
to increased inactivity, increased sitting time, and a decreased desire for exercise. Combined with
decreased self-control, this can lead to increased choices of unhealthy foods. Therefore, to
effectively manage weight and prevent obesity, simply focusing on "controlling your diet and moving
your legs" is not enough; "good sleep” must be a key component. If you want to manage your weight,
getting a good night's sleep is fundamental. We all need to prioritize sleep, striving fora full 7-9 hours
per night, avoiding fluctuating between early and late sleep, limiting phone use before bed, and
ensuring a comfortable bedroom. When treating overweight patients, doctors shouldn't just focus on
diet and exercise; they should also ask about sleep quality and bedtime habits, providing assistance
where necessary. In society, we should change old norms that force people to work late, and schools
should ring their bells less early in the morning to allow children to stay in bed longer. Only by
addressing these issues together can we truly address the weight gain associated with insufficient
sleep.
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1. INTRODUCTION

Late-night office lights, the blue glow of scrolling screens in the wee hours, nights spent awake
anxiously until dawn—in modern life, adequate sleep seems like a luxury. We're collectively
compromising this basic physiological need. Meanwhile, the shadow of another serious health
challenge—obesity—is spreading across the globe. An intriguing phenomenon is the alarming
synchronization between the decline in average sleep duration and the rise in obesity rates. This is no
accident. Robust epidemiological studies have consistently confirmed that people who habitually
sleep less often not only have a higher current body mass index (BMI) but also a significantly
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increased risk of obesity in the future. This strong correlation, repeatedly verified across diverse
populations, strongly points to a deep biological connection between insufficient sleep and weight
gain.

Sleep is far more than a simple "wait time" for the brain. It's a critical period for the body to undergo
delicate repair and metabolic reprogramming. During the seemingly quiet night, a series of vital
activities are taking place within the body: growth hormone is secreted in pulses during deep sleep,
promoting tissue repair; key hormones regulating appetite undergo delicate fluctuations; and blood
sugar levels and fat metabolism are dynamically regulated across different sleep stages. Sleep is a
core regulator of our metabolic homeostasis. When we consistently deprive ourselves of sleep, this
delicate regulatory network begins to destabilize. The consequences can gradually impact key
processes crucial to weight control: disrupting the brain's signals of fullness and hunger, disrupting
stable blood sugar regulation, and altering how the body processes fat.

Thus, understanding how sleep deprivation specifically reshapes the body, making it more susceptible
to fataccumulation, is crucial for developing more effective obesity prevention and control strategies.
In the past, obesity interventions have focused primarily on diet and exercise, while the crucial role
of adequate sleep, a cornerstone of health, in weight management has often been overlooked or
underestimated. This article will focus on the core pathways by which sleep deprivation affects weight:
exploring how it distorts hunger and satiety signals, alters the body's preferred location forfat storage,
disrupts the metabolic rhythms of the internal circadian clock, and how these internal changes
manifest externally as behavioral patterns of less exercise and poorer eating. Based on a deep
understanding of these mechanisms, the second half of the article will put forward practical
suggestions, covering personal habit adjustment, clinical practice optimization and social policy
advocacy, aiming to provide new ideas and action plans that put "sleep health" at the core to address
the challenge of obesity.

2. DISRUPTED HUNGERSIGNALS: FROM "FEELING FULL" TO "STILL
WANTING TO EAT"

When you don't get enough sleep, your body's "hunger" and "fullness™ systems become disrupted.
The key lies in two hormones:

Leptin (derived from fat cells): acts like a "satiety messenger." It tells the brain when you have enough
energy: "Don't eat anymore, consume more!"

Ghrelin (derived from the stomach): acts like a "hunger alarm.” It urges you to "find food!"

Research has found that even a few days of poor sleep can cause blood leptin levels to drop while
ghrelin levels to rise.

This drop and rise send a double whammy to the brain: one telling it, "I'm running out of energy, save
some," while the other, "I'm starving, eat!" The result is a feeling of extreme hunger, especially a

craving for foods high in fat and sugar.

Typically, this shift occurs when blood levels of leptin decrease and levels of ghrelin increase. For
example, one study in which healthy young adults slept only four hours for two consecutive nights in
the laboratory found that their leptin levels dropped by nearly one-fifth compared to when they slept
adequately, while their ghrelin levels increased by more than a quarter [1].

This shift in hormone balance sends contradictory signals to the brain: a decrease in leptin is like
saying, "Energy reserves are running low, conserve them, and find something to eat!" while an
increase in ghrelin directly triggers the "stomach rumbling” alarm. As a direct result, sleep-deprived
individuals generally report feeling hungrier and having a stronger appetite, and this craving is often
directed towards high-calorie, high-carbohydrate, and high-fat foods, such as donuts, fried chicken,
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and potato chips. Modern neuroimaging techniques allow us to observe the brain's internal responses:
When sleep-deprived individuals view tempting images of high-calorie foods, activity in brain
regions responsible for pleasure and reward increases significantly, as if they've "lit up." Meanwhile,
activity in regions responsible for rational thinking, self-control, and long-term planning decreases.
This shift in neural activity makes it more difficult for fatigued individuals to resist unhealthy food
temptations, leading them to unknowingly consume far more calories than they need, paving the way
for weight gain.

3. DECREASED ENERGY PROCESSING EFFICIENCY AND SHIFTS IN
FAT STORAGE

Insufficient sleep not only increases food cravings but also subtly alters the way the body processes
energy, making it more inclined to store fat, particularly harmful visceral fat. Crucially, sleep
deprivation inadvertently triggers the body's "emergency state"—the chronic stress system.

Continued sleep deprivation misleads the body into believing it faces a long-term threat. This leads
to overactivity of the stress-controlling "stress axis" and persistent tension in the "fight or flight"
sympathetic nervous system. The most obvious sign is increased secretion of the stress hormone
cortisol, which disrupts its natural circadian rhythm and remains elevated even at night when it should
be decreasing [2].

This disrupted, high-cortisol environment severely impairs the body's ability to process blood sugar.
It makes tissues like muscle and fat less responsive to insulin, a phenomenon known as "insulin
resistance.” Simply put, cells become less responsive to insulin's instructions to absorb blood sugar.
Studies have shown that even a few days of poor sleep can reduce the efficiency of sugar processing
in healthy individuals by over 20%, approaching prediabetes.

Insulin resistance triggers a series of problems:

Fat breakdown is difficult: To lower blood sugar, the pancreas produces a surge of insulin. High
insulin levels act like a "lock," inhibiting fat breakdown.

Fat synthesis is facilitated: At the same time, high insulin levels prompt fat cells to aggressively grab
fatty acids from the blood, accelerating the synthesis of new fat for storage.

Fat tends to accumulate in the viscera: Under the stress of sleep deprivation, visceral fat is more
sensitive to stress signals and preferentially accumulates there. Excessive visceral fat is a significant
risk factor for cardiovascular and cerebrovascular diseases and diabetes. A sharp decrease in activity:
While nervous tension may slightly increase basal metabolic rate, the fatigue from sleep deprivation
leads to an unconscious reduction in daily activities, significantly reducing this critical energy
expenditure.

Thus, lack of sleep is a triple whammy: it can lead you to eat more, turning your body into a more
efficient fat storage tank, and it can also cause you to move less. The combination of these factors

naturally leads to weight and body fat gain.

4. DISRUPTION OF THE INTERNAL CLOCK: DISRUPTION OF
METABOLIC RHYTHM

Our bodies have a sophisticated 24-hour timekeeping system—the circadian clock—that silently
coordinates numerous physiological activities, including metabolism. The suprachiasmatic nucleus
(SCN), located deep in the brain, is the "mastermind™ of this system. It primarily senses light to
calibrate time, and then, through neural and hormonal signals, synchronizes the "local clocks" of
organs like the liver, fat, and muscle.
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At the heart of this system lies a specific set of "clock genes." Like a precision spring, they switch on
and off at a precise rhythm, forming a cycle. More importantly, these core genes control the switching
of numerous downstream genes, many of which are directly involved in the metabolism of sugar, fat,
and cholesterol. For us, regular light exposure and adequate, regular sleep are the most critical
"signals™ for calibrating this internal clock.

Insufficient sleep, especially irregular sleep patterns, can severely disrupt the circadian clock. This
disruption manifests itself in:

Misaligned gene activity: Core clock genes and the metabolic genes they regulate are inactive when
they should be, and work overtime when they should be resting. For example, genes in the liver
responsible for glucose production are designed to operate efficiently during daytime activity and
weaken during nighttime rest. A disrupted circadian clock can cause people to work at inopportune
times, even in the dead of night.

Rhythms become flattened: The diurnal fluctuations in gene expression become less pronounced,
blurring the once distinct peaks and valleys.

The body's command system malfunctions: The local clocks of different organs may be out of sync.
While the liver cries out "energy needed!", muscles or fat are in a state of "energy conservation and
storage,"” resulting in inefficient and even paradoxical metabolic processes.

Numerous studies have linked this long-term circadian clock disruption to a range of metabolic
problems: impaired insulin response, elevated fasting blood sugar, abnormal blood lipids, and
decreased adipose tissue function. This disrupted rhythm within cells is one of the underlying reasons
why sleep deprivation ultimately leads to obesity and metabolic problems. The key point is: even if
total sleep time doesn't change much, simply experiencing an irregular sleep schedule can cause
substantial metabolic damage by disrupting the circadian clock [3].

5. SHIFTED BEHAVIORAL PATTERNS: LESS MOVEMENT, LESS
EATING

The impact of insufficient sleep on obesity permeates our daily actions, creating a perceptible vicious
cycle.

The most obvious change is an overall feeling of laziness. Without enough sleep, your body feels like
it's been emptied of lead the next day, and the constant fatigue and lack of energy make you want to
just lie there. Inthis state, it becomes extremely difficult to actively exercise or do any physical work.
Research clearly shows that people who sleep less spend significantly more time sitting still, while
the frequency, duration, and intensity of actual physical activity that actually gets you moving and
working up a sweat are significantly reduced [4]. Even the most mundane actions—Iike getting up to
get a glass of water, climbing a few flights of stairs, or tidying up—are often skipped because they're
simply too lazy. These seemingly insignificant daily activity expenditures (NEAT) decrease
significantly, and as a result, the body naturally burns significantly fewer calories throughout the day.

When it comes to eating, the problems caused by lack of sleep are even more complex and difficult
to deal with:

The body's hunger cries are particularly intense: The aforementioned hormonal imbalance leads to
real, intense cravings, especially for sweets and fried foods. This isn't just cravings; it's the body

desperately crying out for hunger.

The brain can't control its appetite: Lack of sleep can cloud the areas of the brain that regulate libido
and impulse control. As a result, when faced with delicious snacks or takeout, the voice telling us to
stop eating becomes muted, making it easier to give in to the urge to eat right now. Health plans and
portion control may be completely forgotten.
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Eat what's easy and satisfying: When you're exhausted, who wants to bother making healthy meals?
Naturally, you're more likely to reach for convenient, high-calorie, satisfying, but nutritionally
deficient foodslike fast food, chips, and sugary drinks. You might also delay dinner or feel compelled

to fill your stomach before bed.

Eating to "recharge” your mood: Chronic poor sleep can lead to irritability, depression, or anxiety. At
these times, sweet and greasy foods can quickly trigger the brain's pleasure switch, providing a brief
sense of comfort that can easily become a form of emotional comfort. This easily leads to a vicious
cycle of "bad mood — overeating — temporary relief — worse afterward."

So, not getting enough sleep not only makes your body more hungry, but also weakens your ability
to control yourself and makes you less active. This combination of "little movement, high

consumption, and poor quality" is the key reason sleep deprivation drives weight gain.

6. RESPONSE: SLEEP IS A KEY PIECE OF THE WEIGHT
MANAGEMENT PUZZLE

Recognizing that insufficient sleep is a major driver of obesity, improving sleep must be a core
strategy for weight management, requiring collaborative effortsfrom individuals, healthcare systems,

and society.
6.1. Personal Action: Protecting Good Sleep

Regularity is paramount: Aim for 7-9 hours of sleep each night, maintaining a consistent sleep
schedule, including weekends. This is the most effective way to stabilize your body's circadian
rhythm.

Optimize Your Environment: Create a dark, quiet, and cool bedroom witha good mattress and pillow.

Bedtime Habit: Relax and unwind an hour before bed, strictly avoiding blue light from mobile phones
and computer screens. Avoid late and heavy meals, and limit caffeine, nicotine, and alcohol. Moderate
daytime exercise and exposure to morning light are also beneficial.

6.2. Medical Integration: Integrate Sleep into Assessments

Routine Screening: Doctors and dietitians should always ask patients with obesity or metabolic
problems about their sleep status. Simple questionnaires or sleep diaries can be used for quick
screening.

Core Intervention Goal: For patients with poor sleep, explicitly incorporate sleep improvement into
their weight management plan, rather than focusing solely on diet and exercise. Professional Support:
Promote Cognitive Behavioral Therapy for Insomnia (CBT-I) as the preferred non-pharmacological
treatment; address and treat obesity-related sleep apnea (OSA), such as with CPAP. Nutritional
recommendations should be integrated with sleep patterns, such as avoiding difficult-to-digest foods
before bed.

6.3. Social Support: Cultivate a healthy work-life balance environment

Changing Perceptions: Governments and media outlets should promote sleep health education, dispel
the misconception that "less sleep equals diligence,”" and advocate that "sleep is the cornerstone of
health."

Workplace Reform: Reject the culture of excessive overtime and promote flexible work
schedules/remote working. Pay special attention to shift workers by providing healthy sleep training

and optimizing shift schedules.
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School Adjustments: Delaying the start of middle and high school classes to align with adolescents'
circadian rhythms and increase their sleep duration.

Integrating sleep health into obesity prevention and control strategies is cost-effective. Breaking the
vicious cycle of sleep deprivation and obesity can only be achieved through individual attention,
integrated healthcare, and improved social environments [5].

7. CONCLUSION

Sleep deprivation has clearly become a key driver of the modern obesity epidemic. Our research
clearly reveals multiple mechanisms underlying this association: sleep deprivation first disrupts the
balance of key appetite-regulating hormones, amplifying hunger, particularly cravings for high-
calorie foods, and leading to a subtle increase in energy intake. Next, it activates the body's chronic
stress response, elevating cortisol levels and inducing insulin resistance, impairing the body's ability
to process sugars and increasing its tendency to store energy as fat, particularly in the more harmful
visceral areas. More fundamentally, insufficient or irregular sleep patterns severely disrupt the body's
delicate circadian clock, disrupting the expression rhythms of key metabolic genes and causing a loss
of coordination across the energy metabolism process. Behavioral-wise, energy deprivation leads to
a significant decrease in activity levels, while impaired decision-making and self-control make it
easier tosuccumb to unhealthy eating habits, creating a double dilemma of "moving less, eating more,
and eating poorly.” These interconnected physiological and behavioral changes create a "perfect
environment" for weight gain and fat accumulation in sleep-deprived individuals.
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