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The pervasive feeling of being utterly exhausted yet unable to quiet the mind enough to sleep plagues countless 

individuals, a frustrating paradox in an increasingly demanding world. This common complaint, often dismissed 

as merely a symptom of modern life, stems from a fundamental mismatch between our ancient biological 

programming and contemporary stressors.

Understanding this evolutionary disconnect offers a clearer path to addressing the root causes of persistent 

fatigue coupled with hyperarousal, moving beyond superficial remedies to target the underlying neurobiology.

K E Y  TA K E AWAY S

º The Pivot: The 'tired but wired' phenomenon is a direct consequence of the brain's primitive threat response 

system being chronically activated by non-physical stressors.

º The Data: Sustained sympathetic nervous system activity, driven by perceived threats, elevates cortisol 

and adrenaline, disrupting sleep architecture.

º The Action: Clinicians should educate patients on the evolutionary basis of this state, emphasizing stress 

reduction techniques that directly counter the fight-or-flight response, alongside standard sleep hygiene.

The sensation of being physically drained but mentally agitated, unable to achieve restorative sleep, represents a 

significant clinical challenge. Patients frequently report profound fatigue, often describing it as bone-deep exhaustion, 

yet simultaneously experience racing thoughts, heightened anxiety, and an inability to 'switch off' their brains. This 

paradoxical state is not merely a psychological quirk; it reflects a deep-seated physiological conflict rooted in human 

evolutionary biology.

Our brains evolved over millions of years in environments where threats were immediate, physical, and transient. The 

primary function of the stress response system, specifically the hypothalamic-pituitary-adrenal (HPA) axis and the 

sympathetic nervous system (SNS), was to prepare the body for 'fight or flight' in response to acute dangers like predators 

or rival tribes. This system, designed for short-burst, high-intensity activation, floods the body with cortisol, adrenaline, 

and noradrenaline, sharpening senses, increasing heart rate, diverting blood to muscles, and suppressing non-essential 

functions like digestion and sleep. Once the threat passed, the parasympathetic nervous system (PNS) would restore 

homeostasis, allowing for rest and recovery.

But the modern world presents a different kind of threat. Instead of a saber-toothed tiger, individuals face chronic, 

psychological, and often inescapable stressors: job insecurity, financial strain, social media pressures, constant 

connectivity, and the relentless demands of a 24/7 economy. These stressors, while not physically life-threatening, are 

interpreted by the primitive parts of the brain, particularly the amygdala, as persistent dangers. The HPA axis and SNS 
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remain in a state of chronic low-grade activation, never fully disengaging. This sustained physiological arousal, intended 

for brief emergencies, becomes a constant background hum, preventing the body and mind from entering the relaxed 

state necessary for sleep.

The Neurobiological Underpinnings of Hyperarousal
The persistent activation of the sympathetic nervous system is the central mechanism driving the 'tired but wired' 

phenomenon. When the SNS is engaged, it triggers a cascade of physiological changes. Heart rate and blood 

pressure elevate, muscle tension increases, and vigilance heightens. Crucially, the release of catecholamines, such as 

noradrenaline, directly interferes with sleep-promoting neurotransmitters like adenosine and melatonin. Adenosine, 

which accumulates throughout waking hours and promotes sleep drive, struggles to exert its full effect against the 

stimulating influence of noradrenaline. Melatonin, the hormone responsible for regulating circadian rhythms and 

signaling the onset of night, finds its production and release suppressed by chronic light exposure and stress-induced 

cortisol spikes.

Cortisol, often dubbed the 'stress hormone,' plays a particularly insidious role. While essential for waking and alertness 

in the morning, its sustained elevation in the evening and night disrupts the natural sleep-wake cycle. Normally, cortisol 

levels decline significantly in the hours leading up to sleep, reaching their nadir in the early hours of the morning. In 

individuals experiencing chronic stress, this diurnal rhythm flattens or reverses, with elevated cortisol levels persisting 

into the night. This keeps the brain in a state of alert wakefulness, making it difficult to initiate sleep and maintain 

it through the night. The brain, perceiving a continuous threat, prioritizes vigilance over rest, even when the body is 

screaming for it.

Furthermore, the prefrontal cortex, responsible for executive functions like planning, decision-making, and emotional 

regulation, becomes overactive in response to chronic stress. This manifests as the 'racing thoughts' or 'mind won't shut 

off' complaint. Instead of winding down, the brain continues to process and ruminate on the day's events, future worries, 

or perceived failures. This cognitive hyperarousal is a direct consequence of the amygdala's persistent signaling of danger, 

which then recruits higher cortical areas into a state of problem-solving and vigilance, even when no immediate problem 

exists. The brain is effectively trapped in a loop, trying to solve non-physical threats that cannot be resolved by physical 

action, leading to mental exhaustion without resolution.

The impact extends beyond mere difficulty falling asleep. Chronic sympathetic activation also fragments sleep 

architecture. Individuals may fall asleep, but their sleep cycles are disrupted, with reduced time spent in deep, restorative 

slow-wave sleep (SWS) and rapid eye movement (REM) sleep. SWS is critical for physical restoration and memory 

consolidation, while REM sleep is vital for emotional processing and learning. When these stages are compromised, 

individuals wake feeling unrefreshed, despite having spent hours in bed. This leads to a vicious cycle: poor sleep 

exacerbates stress and anxiety, which in turn further disrupts sleep, perpetuating the 'tired but wired' state.

The modern environment compounds these issues. Constant exposure to blue light from screens suppresses melatonin 

production, further confusing the body's internal clock. The expectation of immediate responsiveness, driven by 

smartphones and email, blurs the lines between work and rest, preventing the psychological disengagement necessary 

for the PNS to activate. Caffeine and alcohol, often used as coping mechanisms, only worsen the problem. Caffeine, 

a stimulant, prolongs SNS activation, while alcohol, though initially sedating, fragments sleep later in the night and 

suppresses REM sleep.
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Addressing this evolutionary mismatch requires a multi-pronged approach that acknowledges the deep biological 

roots of the problem. Simple sleep hygiene advice, while important, often falls short because it does not address the 

underlying chronic physiological arousal. Effective interventions must target the HPA axis and SNS directly, signaling 

to the primitive brain that the environment is safe. This involves practices that actively engage the parasympathetic 

nervous system, such as deep diaphragmatic breathing, mindfulness meditation, and progressive muscle relaxation. These 

techniques, by slowing heart rate and promoting a sense of calm, help to downregulate the stress response and allow the 

body to transition into a state conducive to sleep.

Physical activity, when timed appropriately, can also be beneficial. Regular exercise helps to metabolize stress hormones 

and can improve sleep quality, but intense exercise too close to bedtime can be counterproductive due to its stimulating 

effects. Cognitive behavioral therapy for insomnia (CBT-I) has demonstrated efficacy by addressing the maladaptive 

thoughts and behaviors that perpetuate sleep difficulties, including the cognitive hyperarousal that characterizes the 

'wired' component. CBT-I helps patients reframe their relationship with sleep and develop strategies to break the cycle 

of anxiety and sleeplessness.

The challenge for clinicians lies in educating patients about this evolutionary paradox. Many patients feel frustrated 

and blame themselves for their inability to sleep, not understanding that their brain is simply doing what it evolved 

to do: protect them from perceived threats. By explaining that their 'stone-age brain' is misinterpreting modern 

stressors, clinicians can empower patients to adopt strategies that directly address the physiological and psychological 

hyperarousal, rather than just treating the symptom of sleeplessness. This reframing can reduce the anxiety surrounding 

sleep, which itself is a significant contributor to the 'wired' state.

CLINICAL IMPLICATIONS

The 'tired but wired' patient presents a clear diagnostic and therapeutic challenge, often requiring more than 

a simple prescription for a hypnotic. These individuals are not merely insomniacs; they are experiencing 

a chronic state of physiological hyperarousal driven by an ancient threat response system ill-equipped for 

modern psychological stressors. Ignoring this evolutionary mismatch means clinicians will continue to see 

patients cycle through ineffective treatments.

GPs and specialists must move beyond superficial sleep hygiene advice and delve into the patient's stress 

load, both perceived and actual. Explaining the neurobiology of the HPA axis and sympathetic nervous system 

in accessible terms can validate the patient's experience and provide a framework for understanding why they 

feel exhausted yet alert. This educational component is often the first step in breaking the cycle of anxiety and 

sleeplessness.

Prescribing practices should reflect this understanding. While short-term hypnotics may offer temporary relief, 

they do not address the underlying hyperarousal. Instead, clinicians should prioritize interventions that actively 

engage the parasympathetic nervous system and re-regulate the HPA axis, such as CBT-I, mindfulness, and 

targeted stress reduction techniques. These approaches, though requiring more patient engagement, offer a 

more sustainable path to restorative sleep by recalibrating the brain's threat response.

The pharmaceutical industry could also benefit from this perspective. Developing therapies that specifically 

target the chronic upregulation of stress hormones or modulate amygdala activity without broad sedative 
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effects might offer a novel avenue for treatment. The current pharmacopoeia largely focuses on sedation, 

which often fails to resolve the core issue of persistent mental agitation and fragmented sleep architecture.
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