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INTRODUCTION  

leep health is the presence of measurable 

characteristics of sleep that are most clearly 

associated with physical, mental, and 

neurobehavioral well-being, and not merely the 

absence of sleep disorder.1 In the pursuit of overall 

health, sleep health is often neglected, 

overshadowed by other facets of a healthy lifestyle.2 

However, emerging research and scientific findings 

increasingly highlight that sleep is a vital but  

 

underrated determinant of brain health.3,4 Beyond 

merely providing rest and rejuvenation, sleep plays 

a multifaceted role in cognitive function, emotional 

well-being, and overall mental resilience.5 The 

modern lifestyle, characterised by hectic schedules, 

constant connectivity, and a culture that often 

prioritises productivity over rest, has led to a 

widespread underestimation of the impact of sleep 

on cognitive abilities.6 Sleep health encompasses not 
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only the duration of sleep but also its quality, 

consistency, and alignment with the body's natural 

circadian rhythm.7 

Understanding the intricate relationship between 

sleep and brain health requires delving into the 

various physiological activities that occur during 

different sleep stages. Rapid Eye Movement (REM) 

sleep, for instance, is crucial for memory 

consolidation, learning, and emotional regulation 

while non-REM sleep aids in physical restoration, 

immune system support, and the removal of toxins 

from the brain.8 

 

Neglecting sleep health can have profound 

consequences on cognitive performance, mood 

stability, and long-term brain function. Chronic 

sleep deprivation has been linked to an increased 

risk of neurodegenerative diseases, such as 

Alzheimer's, as well as mental health disorders like 

depression and anxiety.9 

In this context, fostering sleep health is not just a 

matter of personal comfort but a strategic investment 

in cognitive capital. Individuals, organizations and 

societies stand to benefit from recognizing and 

prioritizing the symbiotic relationship between 

quality sleep and optimal brain function. 

 

As we delve deeper into the intricacies of sleep 

health and its impact on the brain, it becomes 

evident that a paradigm shift is necessary. Elevating 

the status of sleep to its rightful place in discussions 

about overall well-being and cognitive performance 

can pave the way for a healthier, and more resilient 

society. This shift involves not only individual 

awareness and practice but also systemic changes 

that promote a culture of sleep consciousness. 

In this exploration of the often-underrated link 

between sleep and brain health, we aim to shed light 

on the compelling reasons to prioritise and nurture 

healthy sleep patterns. From the molecular processes 

within the brain to the broader societal implications, 

understanding and valuing sleep health can be a 

transformative journey toward enhanced cognitive 

vitality and overall well-being. 

 

Determinants of Brain Health 

Brain health is defined as the preservation of optimal 

brain integrity,  mental and cognitive functions at a 

given age in the absence of overt brain diseases that 

affect normal brain function.10 It is a multifaceted 

concept that is affected by many factors.   

Proper nutrition is fundamental for brain health. 

Essential nutrients, such as omega-3 fatty acids, 

antioxidants, vitamins, and minerals, play crucial 

roles in supporting cognitive function and protecting 

the brain from oxidative stress.11 

Regular exercise has been linked to improved 

cognitive function, enhanced memory  and a 

reduced risk of neurodegenerative diseases. Much 

evidence shows that physical exercise is a strong 

gene modulator that induces structural and 

functional changes in the brain, promotes blood flow 

to the brain, stimulates the release of 

neurotransmitters  and encourages the growth of 

new neurons.12   

Engaging in intellectually stimulating activities, 

such as reading, solving puzzles, learning new skills 

or pursuing educational interests helps to maintain 

cognitive function, and may contribute to the 

formation of new neural connections.13 Social 

interactions and maintaining strong social 

connections contribute to cognitive health. 

Adequate and quality sleep is essential for memory 

consolidation, emotional regulation  and overall 

cognitive performance.8 Sleep allows the brain to 

undergo essential processes like detoxification and 

the removal of waste products.8  

Positive emotional well-being is associated with 

better cognitive function.14 Managing emotions 

effectively, seeking support when needed  and 

cultivating a positive outlook contribute to overall 

brain health. 

Proper hydration is essential for maintaining the 

balance of electrolytes and facilitating optimal brain 

function. Dehydration can impair concentration, 

memory  and overall cognitive performance.15 

Limiting or avoiding substances like alcohol, 

tobacco  and recreational drugs is critical for brain 

health. These substances can have detrimental 
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effects on cognitive function and may contribute to 

the development of neurological disorders.16,17 

Monitoring and managing overall health through 

regular check-ups can help identify and address 

conditions that may impact brain health, such as 

hypertension, diabetes or cardiovascular disorders.18 

Understanding the role of genetics and 

environmental factors in brain health is essential. 

Some individuals may be more predisposed to 

certain neurological conditions, making awareness 

and proactive measures crucial for maintaining brain 

health. 

Considering these determinants holistically and 

incorporating them into one's lifestyle can contribute 

to the promotion of overall brain health and reduce 

the risk of cognitive decline as individuals age. 

 

Measurement of Sleep Health 

Sleep health measurement involves assessing 

various sleep domains that are measurable and 

independently associated with overall well-being. 

Buysse in 2014 identified regularity, satisfaction, 

alertness, timing, efficiency  and duration (RU 

SATED) as the sleep dimensions critical to 

psychological and physical well-being.1 

Sleep regularity involves the alignment of sleep with 

the body's natural circadian rhythm. There may be 

inter-individual variability, but individual 

consistency is the key. This means that the 

individual sleeps at a regular time daily. Available 

evidence supports that regularity in sleep patterns 

with consistent bedtimes and wake-up times are 

favourably associated with health.19 Circadian 

rhythm disorders like Jet lag and shift work 

disorders could disrupt the body's internal clock, and 

cause difficulties in falling asleep, staying awake  or 

maintaining a regular sleep-wake cycle.20  

Sleep satisfaction involves self-reported measures 

of sleep quality, that provide insights into an 

individual's perception of their sleep. Poor sleep 

satisfaction is associated with increased morbidity 

and mortality.21,22 Sleep-disorders like insomnia, 

obstructive sleep apnoea, and parasomnias could 

lead to poor sleep satisfaction. 

Daytime alertness is assessed by determination of 

daytime functioning, including factors like daytime 

sleepiness, fatigue, and cognitive performance. 

Daytime somnolence may reflect poor nighttime 

sleep or primary hypersomnolence sleep disorder. 

Poor daytime alertness can cause negative 

behavioural, physiologic, and cognitive 

consequences, which limit patients' function and 

quality of life.23 

Sleep timing is another identified sleep dimension. 

This highlights the time one sleeps within the day. 

Available evidence suggests that early sleep timing 

is associated with health.19 

Sleep efficiency is the ratio of time spent asleep to 

the total time spent in bed. A higher sleep efficiency 

percentage indicates better sleep consolidation. 

Reduced sleep efficiency may result from sleep and 

medical disorders.  

Sleep duration is the total amount of time an 

individual spends asleep. It is a fundamental 

measure of sleep health. The recommended duration 

varies by age, with adults generally needing 7-9 

hours of sleep per night.24 

Keeping a sleep diary is another measure of sleep 

health and it involves recording sleep-related 

information, including bedtime, wake time, 

perceived sleep quality  and lifestyle factors. It can 

provide a comprehensive overview of sleep habits 

over time. 

Combining both subjective and objective measures 

provides a more comprehensive understanding of an 

individual's sleep health.  

 

Consequences of Poor Sleep Health on Brain 

and General Health 

Poor sleep health can have far-reaching 

consequences on both brain and general health. The 

impact extends beyond temporary tiredness or 

irritability and can lead to various short-term and 

long-term health issues.  

The common short-term consequences of poor sleep 

health on brain health include interference with daily 

functioning due to fatigue, cognitive impairment, 

increased risk of accidents, anxiety, and mood 

changes.25 The above could lead to reduced 

productivity and poor quality of life. The predictive 

effect of poor sleep health on long-term health 
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consequences is much stronger than on short-term 

health consequences.26     

The long-term consequences of poor sleep health 

include mental health conditions (anxiety disorders, 

depression, and worsening of existing mental health 

conditions),27,28 cognitive decline (increased risk of 

dementia or Alzheimer's disease),29 cardiovascular 

disorders (high blood pressure, heart disease, heart 

attack, stroke, and irregular heartbeat),30 and 

metabolic disorders (obesity, insulin resistance, and 

type 2 diabetes).31 Other long-term consequences 

include a weakened immune system,32 hormonal 

imbalances (infertility, irregular menstrual cycles, 

and reduced libido);33 increased pain sensitivity, and 

Reduced Quality of Life.34 

 

How to Optimize Sleep Health for Better Brain 

and Overall, Health 

Optimising sleep health is crucial for better brain 

function and overall well-being. Some strategies can 

promote healthy sleep. 

Maintain a Consistent Sleep Schedule:35 

Maintenance of a regular bedtime and wakeup 

time, even on weekends is necessary for enhanced 

sleep health. This helps regulate the body’s 

circadian rhythm.  

Create a Relaxing Bedtime Routine:36 Develop 

calming pre-sleep routines  such as reading a book, 

taking a warm bath, or practising relaxation 

techniques. Avoid stimulating activities before 

bedtime. 

Create a Comfortable Sleep Environment: The 

creation of a conducive bedroom atmosphere is 

necessary for improved sleep health. This includes 

a comfortable mattress and pillows, as well as a 

cool, dark  and quiet environment. 

Limit  Exposure to Screens Before Bed: Reduction 

of exposure to electronic devices with screens  such 

as smartphones and computers, at least an hour 

before bedtime is recommended. The blue light 

emitted can interfere with the production of the 

sleep hormone melatonin.37 

Manage Daytime Exposure to Light: More time 

should be spent outdoors during daylight hours to 

regulate the body's circadian rhythm. During the 

evening, a reduction in exposure to bright lights 

signals to the body that it's time to wind down. 

 

Maintain a healthy diet: Avoid heavy meals, 

caffeine and nicotine close to bedtime. These could 

disrupt sleep through reflux oesophagitis, aspiration 

pneumonitis, or could make it harder to fall asleep.38 

Regular Exercise: Regular exercise is recommended 

as a systematic review showed that it improves sleep 

quality.39 Intense exercise close to bedtime may 

have adverse effects on sleep health.  

Limit Naps: Daytime naps should be earlier in the 

day and should be limited to 20- 30 minutes.  

Stress management: Proper stress management 

techniques  such as mindfulness meditation, deep 

breathing  or progressive muscle relaxation  should 

be instituted as stress is known to interfere with 

sleep.  

 

Reduction of Liquid Intake Before Bed: Liquid 

intake before bedtime should be reduced as it could 

impair sleep health. This will reduce the likelihood 

of waking up for bathroom trips during the night. 

Adequate management of sleep disorders: Identified 

sleep disorders such as apnea or insomnia should be 

managed accordingly.  

 

Cognitive Behavioural Therapy for Insomnia (CBT-

I): CBT-I is a structured program that helps address 

the thoughts, behaviours, and routines that 

contribute to sleep problems. 

Limit Use of Sleep Aids: Avoid regular use of 

hypnotic medications because they could lead to 

tolerance and dependence. They should be used 

cautiously and for short periods. 

Implementing these strategies can contribute to 

better sleep health, leading to improved cognitive 

function, emotional well-being  and overall health. 

It's important to recognise that individual sleep 

needs may vary, so finding a routine that works for 

everyone is key. If persistent sleep issues or 

concerns arise, seeking professional guidance is 

recommended. 
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CONCLUSION AND 

RECOMMENDATIONS 

In conclusion, sleep health emerges as a critically 

underrated yet foundational determinant of brain 

health. The intricate relationship between quality 

sleep and optimal cognitive function, emotional 

well-being, and overall mental resilience cannot be 

overstated. Neglecting sleep not only compromises 

daily functioning but poses long-term risks to 

neurological health, including an increased 

vulnerability to neurodegenerative diseases and 

mental health disorders. 

 

The recommendations include the integration of 

sleep education into school curricula, the promotion 

of good sleep hygiene, addressing lifestyle factors, 

integrating sleep health assessments into routine 

healthcare check-ups and further research on the 

relationship between sleep health and brain health. 

Implementing the above recommendations would 

lead to the transformation of societal attitudes 

toward sleep and elevate its status as a cornerstone 

of brain health. This will engender profound 

improvements in individual and societal well-being, 

with lasting benefits for cognitive vitality and 

overall health. 
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