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This article focuses on the critical importance of optimising nutrition for overall health and longevity. It explores the biological
mechanisms of health, ageing, and disease, highlighting how nutrition can positively influence these processes. Current dietary
recommendations are reviewed, focusing on personalised nutrition approaches to address individual needs. The article further
discusses strategies for optimising nutrition, including weight reduction and specialised diets for specific populations like older adults
and critically ill patients. By understanding the underlying mechanisms and implementing evidence-based practices, individuals can

harness the power of nutrition to improve their health and well-being.
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The biological mechanisms of health, ageing and
disease

Depletion of health and development of disease does not just
happen overnight, although there are exceptions like when
there is trauma or acute infections.! There is also a very thin
line between health and disease. That is because the onset of
chronic disease can be the result of impaired, and ultimately the
loss of adaptive processes and flexibility of mechanisms of our
biological system, or in other words, our health.?

«  Growth and development

Growth and development start from conception and can
include genetic factors, hormonal factors, nutritional factors,
environmental factors, neurological factors and physiological
factors. It's important to note that these factors often interact
and influence each other. For example, genetic predispositions
can interact with environmental factors to increase the risk of
certain diseases.? A balanced diet, regular exercise, and adequate
sleep are essential for optimal growth and development.

«  Containment of perturbation

This refers to the body’s ability to maintain homeostasis, or
internal balance, in the face of external stressors from the
environment or internal disturbances. This ability is essential for
health, as it allows the body to adapt to changes and prevent
disease.> Some mechanisms that contribute to containment of
perturbationinclude theimmune system, stress response system,
homeostasis mechanism, cellular repair and regeneration,
antioxidant system.’

Disruption of these mechanisms can lead to disease and
iliness. For example, a weakened immune system may make an
individual more susceptible to infections. Dysregulation of the
stress response can contribute to mental health disorders and
chronic diseases. Impaired cellular repair and regeneration can
accelerate ageing and increase the risk of cancer.$

»  Recycling and turnover

To ensure health and vitality we need the biological processes of
recycling and turnover. These processes involve the breakdown
and rebuilding of tissues, the recycling of cellular components,
and the elimination of waste products.” They include cellular
recycling, protein turnover, tissue repair and regeneration,
nutrient recycling and waste elimination.

Disruptions in these processes can lead to various health
problems. For example, impaired autophagy has been linked to
neurodegenerative diseases, while defective protein turnover
can contribute to cancer and other disorders.”® Understanding
the biological factors that influence recycling and turnover, we
can develop strategies to promote health and prevent disease.
This may involve dietary interventions, exercise programmes,
and the development of new therapies targeting specific cellular
processes.’

e Barrier function

This is a crucial aspect of health, as it protects the body from
external threats such as pathogens, toxins, and allergens. The
body has multiple barrier systems, including the skin, mucosal
surfaces, and the blood-brain barrier.?

With a clear comprehension of the biological factors that
contribute to barrier function, we can develop strategies to
protect the body from external threats and maintain overall
health.’o"

« Socialisation

Socialisation, the process of learning and internalising societal
normsand values, isdeeplyintertwined with our biology. Whileit’s
a complex interplay of nature and nurture, biological factors play
a crucial role in shaping our social behaviours and, consequently,
our overall health®® A supportive social environment can
mitigate the negative effects of genetic predispositions and
promote positive mental and physical health.®
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Understanding the biological basis of socialisation can help us
appreciate the importance of social connection for our well-
being. By fostering positive social relationships and addressing
potential biological factors that may hinder social interaction, we
can improve our overall health and quality of life.

«  Foodintake

Food intake is a complex biological process influenced by a
variety of factors, including physiological, psychological, and
environmental cues.'? Here are some key biological factors that
influence food intake: hormone regulation, neural mechanism,
gut microbiome, genetic factors, environmental factors and
psychological factors.

Disruptions in these biological factors can lead to eating
disorders, obesity, and other health problems. For example,
imbalances in hormones like leptin and ghrelin can contribute
to overeating and weight gain. Additionally, genetic factors
can predispose individuals to certain eating behaviours and
metabolic disorders.

A balanced diet, regular physical activity, and mindful eating
habits can help to optimise our health and well-being.

«  Repair and regeneration

Repair and regeneration are essential processes that allow the
body to heal and maintain its tissues. These processes involve
a complex interplay of biological factors, including cellular
signalling, gene expression, and immune responses.?

« Integration on circuitries

Integration of circuitries refers to the complex interactions
between different neural networks in the brain. These networks
are responsible for various cognitive functions, such as learning,
memory, emotion, and decision-making. The efficient integration
of these networks is crucial for optimal brain function and overall
health. ' Through gaining insight into the biological factors that
influence the integration of circuitries, we can develop strategies
to promote brain health and prevent cognitive decline.’*'>

«  Rhythmic oscillations

Rhythmic oscillations, or biological rhythms, are cyclical patterns
in physiological processes that occur over various time scales.
These rhythms are essential for maintaining health and well-
being.

Here are some key biological factors related to rhythmic
oscillations: circadian rhythms, ultradian rhythms and infradian
rhythms.'s'77 Disruptions in rhythmic oscillations, often referred
to as circadian rhythm disorders, can lead to various health
problems, including:'”

+ Sleep disorders
« Metabolic disorders
- Mental health disorders

« Increased risk of chronic diseases
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By exploring the biological factors that influence rhythmic
oscillations, we can make lifestyle choices that promote optimal
health and well-being.

«  Hermetic regulation and detoxification

Hermetic regulation and detoxification are essential processes
that maintain cellular and systemic health. These processes
involve the body’s ability to eliminate toxins, repair damaged
cells, and maintain homeostasis.'®"?

«  Homeostatic regulation

Homeostatic regulation is the body’s ability to maintain a stable
internal environment, despite external fluctuations.?® This
delicate balance is essential for optimal health and survival.
Several biological factors contribute to this regulation.?0>

« Immune functions

The immune system is a complex network of cells, tissues, and
organs that work together to protect the body from infection
and disease.?'2

By understanding these biological systems one can implement
dietary and lifestyle changes to contribute to optimal health.

Looking at the aging process, it is characterised by a decline in
various biological functions, leading to increased susceptibility
to chronic diseases. Several mechanisms have been identified,
including:®%3

» Genomic instability: DNA damage accumulates over time,
contributing to cellular dysfunction and disease.

o Telomere shortening: Telomeres, protective caps on
chromosomes, shorten with each cell division, limiting cellular
lifespan.

» Epigenetic alterations: Changes in gene expression,
influenced by environmental factors, can impact ageing and
disease risk.

» Loss of proteostasis: The body’s ability to maintain protein
quality and function declines, leading to protein aggregation
and cellular stress.2*

» Deregulated nutrient sensing: Disruptions in signalling
pathways that regulate nutrient intake and metabolism
contribute to metabolic disorders.

» Mitochondrial dysfunction: Impaired mitochondrial function
reduces energy production and increases oxidative stress.

« Cellular senescence: Senescent cells, which no longer divide,
accumulate and release inflammatory factors, contributing to
ageing and age-related diseases.

« Stem cell exhaustion: Stem cells, responsible for tissue repair
and regeneration, become less efficient with age.

Current nutritional recommendations

Current dietary guidelines emphasise the importance of
consuming a variety of nutrient-dense foods in moderation,
including fruits, vegetables, whole grains, lean proteins, and
healthy fats.*?
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Diet

A balanced diet that includes whole foods, lean proteins, healthy
fats, and fibre can help you maintain a healthy weight, reduce
the risk of chronic diseases, and support your overall well-
being:25,26,1 127

« Fruits, vegetables, whole grains, legumes, nuts, and
seeds: These foods provide a variety of vitamins, minerals
phytonutrients and antioxidants that support bodily functions.

« Lean proteins: Poultry, fish, beans, and tofu are all good
sources of lean protein.

- Healthy fats: Avocados, nuts, and olive oil are all good sources
of healthy fats.

« Fiber

Whole grains, legumes, fruits, and vegetables are all good
sources of fibre, which helps with digestion, help managing
certain chronic diseases and weight maintenance.

«  Hydration

Staying hydrated is important for every bodily function, so you
should aim to drink at least eight cups (two litres) of water daily.
This amount can change depending on the weather outside,
activity level, gender, age and chronic disease.

«  Exercise

In addition to a healthy diet, exercise is also important for life
expectancy. The World Health Organization’s recommendation
is between 150-240 minutes of moderate intense activity
per week. Moderate intense exercise refers to your heart rate
becoming elevated during your activity session.?847

« Lifestyle

The way we eat, what we eat and healthy behaviours are
important for disease prevention and longevity. Lifestyle
recommendations include achieving and maintaining a healthy
body weight, including a healthy lipid profile, normal blood
pressure, physical activity, and not smoking, to name a view.?

«  Mindful eating

Practices like intermittent fasting and the Valter Longo diet can
help boost health and lifespan.

Limiting the intake of unhealthy processed foods, sugary drinks,
and unhealthy fats is also recommended. However, these
general recommendations may not be sufficient for everyone, as
individual needs vary based on factors such as age, sex, activity
level, and underlying health conditions. Personalised nutrition is
the next step in optimising nutrition and has had improved
outcomes as it is more realistic and achievable for the individual.

Nutrition can be greatly improved with diet
optimisation

Diet optimisation involves tailoring dietary intake to individual
needs and goals. Including, age, gender, chronic disease profile,
dietary preferences and cultural differences. This can be achieved
through implementing some of the following strategies
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(these strategies need to be discussed with your healthcare
provider):3026:2831

e Personalised nutrition

Using genetic testing, metabolic profiling, and other tools to
identify specific nutritional requirements and tailor dietary
recommendations accordingly.

«  Time-restricted eating

Limiting the eating window to a specific period each day, which
can improve metabolic health and reduce inflammation. This
does not mean skipping breakfast; however, the strategy needs
to be individualised for each person.

«  Ketogenic diet

A high-fat, low-carbohydrate diet that can be beneficial for
weight loss, metabolic health, and neurological disorders.3?

«  Mediterranean diet

A plant-based diet rich in fruits, vegetables, whole grains,
legumes, nuts, and olive oil, associated with reduced risk of heart
disease, stroke, and certain types of cancer.?

« DASHdiet

A dietary approach to stop hypertension, emphasising fruits,
vegetables, whole grains, and low-fat dairy products, and
limiting sodium intake.34

«  Managing fat intake

Research recommends specific diet and lifestyle thresholds such
as limiting saturated fat intake to < 7% of energy, cholesterol
intake < 300 mg, and total fat intake between 25% and 35% of
energy.?®

Strategies for optimising nutrition and weight
reduction

Healthy weight loss and maintenance thereof can be challenging
and if you look at the studies done on the success rate of weight
loss, the percentages are low.

National Weight Control Registry members have lost an average
of 33 kg and maintained the loss for more than five years. To
maintain their weight loss, members report engaging in high
levels of physical activity (= 1 h/d), eating a low-calorie, low-
fat diet, eating breakfast regularly, self-monitoring weight, and
maintaining a consistent eating pattern across weekdays and
weekends.2283>

There is a general perception that almost no one succeeds in
long-term maintenance of weight loss. However, research has
shown that approximately 20% of overweight individuals are
successful at long-term weight loss when defined as losing at
least 10% of initial body weight and maintaining the loss for at
least one year.3283>

These strategies include:

« Mindful eating: Paying attention to hunger and fullness cues,
eating slowly, and savouring each bite.
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Portion control: Using smaller plates and measuring food
portions to avoid overeating.

Regular meals and snacks: Eating regular meals and snacks
throughout the day to maintain blood sugar levels and prevent
overeating. Include lean protein and high-fibre options in the
meals and snacks.

Healthy food choices: Prioritising whole, unprocessed foods
and limiting processed snacks and sugary drinks.

Physical activity: Engaging in regular physical activity to
boost metabolism and burn calories.

Sleep: Getting adequate sleep to regulate hormones that
control hunger and satiety.

Stress management: Practising stress-reduction techniques
like meditation, yoga, or deep breathing to avoid emotional
eating.

Optimising nutrition therapy to enhance mobility in
critically ill patients

Malnutrition is common in critically ill patients and can impair
recovery and functional outcomes. Optimising nutrition therapy
is essential to support tissue repair, wound healing, and immune

function. Strategies include:'623:3°

Early nutritional assessment and intervention: Identifying
patients at risk of malnutrition and initiating early nutritional
support.

Enteral nutrition: Providing nutrients directly into the
gastrointestinal tract via a tube, whenever possible.
Parenteral nutrition: Providing nutrients intravenously for
patients who cannot tolerate enteral feeding.

Individualised nutrition plans: Tailoring nutrient intake to
meet the specific needs of each patient.

Monitoring and adjustment: Closely monitoring nutritional
status and adjusting the feeding plan as needed.

Optimising nutrition in older people

Older adults have unique nutritional needs due to age-related
changes in metabolism, appetite, and taste. Strategies for
optimising nutrition in older people include:'6233236

Early identification of complications: This
encouraging regular screening/follow-up sessions at least
annually or bi-annually with practitioners for early detection.

requires

Addressing nutrient deficiencies: Identifying and correcting
deficiencies in vitamins, minerals, and protein.

Encouraging adequate fluid intake: Preventing dehydration,
which can lead to cognitive impairment and other health
problems.

Promoting social dining: Eating meals with others can
enhance enjoyment and improve appetite.

Modifying dietary texture and consistency: Adjusting food
texture and consistency to accommodate changes in chewing
and swallowing ability.

Addressing food insecurity: Identifying and addressing
barriers to accessing healthy foods.

Conclusion

Optimising nutrition is a cornerstone of health and longevity.

Through gaining insight into the biological hallmarks of aging

and disease, implementing current dietary recommendations,

and adopting personalised strategies, individuals can harness
the power of nutrition to improve their health and well-being.
Itis essential to consult with healthcare professionals to develop
personalised nutrition plans and address any underlying health
conditions. By prioritising nutrition, we can enhance our quality
of life and live longer, healthier lives.
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