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Sugar is often described as either “good or bad,
but biology is rarely that simple.

In the first paper of The Hidden Architecture series,

AXIA Cognitive™ explores the science behind
sugar, examining how different forms of sugar
interact with the brain, the gut and the body’s
energy systems.

Rather than promoting fear or restriction,
we believe understanding how sugar works
empowers people to make more informed
decisions about their health.
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but to understand it.

O/& At AXIA Cognitive™, our goal is not to eliminate sugar—
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This paper explores:

How the brain responds to sweetness and reward

Dopamine and the science of reward signalling

The differences between whole-food
sugars and refined sugars

Blood glucose regulation
and metabolic balance

How dietary fibre slows
sugar absorption

Why rapid energy peaks are often
followed by crashes

Practical, evidence-based approaches
to improving metabolic stability
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Knowledge builds awareness.
Awareness supports choice.

Choice drives change.
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HOW THE BRAIN

RESPONDS TO SWEETNESS

THE SCIENCE OF REWARD AND PREFERENCE

Sweet taste is more than a sensory experience—it's a signal.

It evolved to help our ancestors seek energy-rich foods. Today,
it still activates powerful brain systems that influence our
choices, behaviours and cravings.

THE SWEETNESS RESPONSE: STEP-BY-STEP

DETECTION

Sweet molecules bind to receptors on taste buds,
primarily the TIR2/T1R3 receptor, sending signals
to the brain via cranial nerves.

SIGNAL TRANSMISSION

Signals travel to the brainstem and then to reward
centres in the midbrain (ventral tegmental area
and nucleus accumbens).

DOPAMINE RELEASE

Dopamine is released in the brain's reward pathway,
creating a sense of pleasure and motivation to

eat or seek more.

REWARD LEARNING

The brain encodes the experience as rewarding,
strengthening memory and increasing the likelihood
of repeats.
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BEHAVIOUR REINFORCEMENT
Over time, this reinforcement builds preferences
and cravings—especially for foods high in sugar.

@ Lower glycaemic impact Rapid absorption and blood sugar spike

@ Slower absorption via fibre High dopamine surge
@ More nutrients and phytochemicals Little to no nutrients

@ Sustained energy and satiety More cravings and energy crashes
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@ Less intense dopamine response [X]

Greater risk of overeating

E BOTTOM LINE

Sweetness is a natural stimulus, but modern diets overload the reward system with
refined sugars that cause spikes, crashes and cravings. Understanding this biology
helps us make smarter, more sustainable choices.
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KNOWLEDGE BUILDS AWARENESS.
AWARENESS SUPPORTS CHOICE.
CHOICE DRIVES CHANGE
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DOPAMINE RESPONSE TO SWEETNESS

= SWEET (REFINED SUGAR)

= NEUTRAL (WATER)

DOPAMINE LEVEL

20 40

TIME (MINUTES)
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Refined sugars cause a sharp rise in dopamine, followed by a drop.
This is one reason why cravings and energy crashes occur.

KEY TAKEAWAYS
@ Sweetness activates powerful reward pathways in the brain.
@ Dopamine drives motivation and reinforces sweet food seeking.

Refined sugars cause stronger, faster dopamine spikes
than whole-food sugars.
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@ Reward learning increases cravings and repeat behaviour.

BEYOND DOPAMINE: OTHER BRAIN EFFECTS

e

MOOD

Dopamine influences

FOCUS & ENERGY

Reward signals can

HABIT FORMATION
Repeated sweet intake
boost alertness in can create learned
the short term but

motivation and mood,
impacting focus and patterns and habitual

mental resilience. lead to crashes. cravings.

EVIDENCE-BASED REFERENCE
¢ Geha et al., Physiology & Behavior, 2016

* Page et al., Nature Reviews Neuroscience, 2022

* Avena & Hoebel, Physiology & Behavior, 2019
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THE DIFFERENCES BETWEEN Q) covxsce

Sugar is not the enemy.

WHOLE-FOOD SUGARS
AND REFINED SUGARS

Natural. Whole. Balanced.
Not all sugars affect the body in the same way. ‘

W . o That is the difference.
The source, structure and nutritional context determine their impact on blood sugar,
energy, satiety, gut health and long-term metabolic wellbeing.

WHOLE-FOOD SUGARS
NATURALLY OCCURRING IN WHOLE PLANT FOODS

REFINED SUGARS
ADDED OR PROCESSED SUGARS WITH LITTLE TO NO NUTRITION

NUTRITIONAL
CONTEXT

©

@ Naturally packaged with fibre, vitamins, DIGESTION & © stripped of fibre, vitamins, minerals
minerals, antioxidants and phytonutrients. ABSORPTION and most beneficial compounds.
° Digested and absorbed more slowly € Digested anc absorbed very quickh
because of fibre and structure. due to lack of fibre and structure.
° Causes a gradual rise in blood glucose BLOOD GLUCOSE ) Causes a rapid spike in blood glucose
and insulin. RESPONSE and insulin.
° Provides greater satiety and helps Q €© Lower satiety, leading to increased
regulate appetite. hunger and cravings.
SATIETY &
° Supports gut health through fibre APPETITE 0 May disrup: gut balance and feed
and beneficial compounds. unhelpful bacteria.
° Lower risk of spikes, crashes and © Higher risk of energy crashes, inflammation
long-term metabolic stress. IMPACT ON and metabolic dysfunction.
GUT HEALTH
EXAMPLES ﬁ EXAMPLES
Qg Fruit, vegetables, legumes, whole grains, ﬁ - Table sugar (sucrose), high-fructose corn syrup,
) - drinks, ts, cakes, tries,
dairy (lactose), nuts and seeds. LO::A (';) ;I‘(;RM .- ;l:(g)izser(;ns :az:v:e s, cakes, pastries
THE IMPACT ON ENERGY & MOOD MAKING SMARTER CHOICES
WHOLE-FOOD SUGARS REFINED SUGARS
Choose whole foods as your primary source of nutrients.
g g
3 3 @ Read labels. Look for hidden sugars in processed foods.
:
§ S Pair carbohydrates with protein, healthy fats and fibre.
> o—— =
3 | TIME " | TIME @
Bal Is t rt steady blood :
Gradual rise. Sustained energy. Rapid spike. Quick crash. e R e i
Stabl od and focus. i irritabili ings.
it e Facudyirnitibliny;erings o Hydration matters. Dehydration can amplify sugar cravings.
‘@" Stable blood sugar = stable energy, mood and focus. It's not just about cutting sugar; it's about choosing
quality, context and balance.

O/' Understanding the difference empowers better decisions every day. @

The goal is not perfection — it is progress, balance and long-term wellbeing.

KNOWLEDGE BUILDS AWARENESS. | A X I A TOMORROW:
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CHOICE DRIVES CHANGE. STABILITAS ANTE LUCIDITATEM™ OF SALT @
STABILITY BEFORE CLARITY.
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H OW D I ETA RY F l B RE FIBRE DOESN’T BLOCK NUTRIENTS
SLOWS SUGAR ABSORPTION ‘ @ IT BUYS TIME FOR YOUR BODY .

TO PROCESS THEM WELL.
Dietary fibre acts like a natural regulator.

It slows the digestion and absorption of sugar,
helping to stabilise blood glucose, support satiety
and reduce energy crashes.

THE SCIENCE: FIBRE SLOWS THE JOURNEY OF SUGAR

FIBRE FORMS ) SLOWS DOWN ) SLOWER ABSORPTION ) STEADIER ENERGY,
A PHYSICAL BARRIER DIGESTION INTO THE BLOODSTREAM BETTER OUTCOMES

Sugar

molecules ‘0 0 0 0

Fibre gel ~
layer . Digestive Stable
enzymes bllood
ucose
Intestinal 8!
lining

Soluble fibre dissolves in water The gel slows the movement Sugar is released more gradually This supports stable energy,
and forms a gel-like layer in of digestive enzymes, delaying and absorbed slowly, preventing improves focus, reduces cravings
the gut, creating a barrier that the breakdown of carbohydrates rapid spikes in blood glucose and helps prevent energy
sugar must pass through. into simple sugars. levels. crashes.
TYPES OF FIBRE AND THEIR BENEFITS FIBRE'S IMPACT ON BLOOD GLUCOSE
SOLUBLE FIBRE INSOLUBLE FIBRE 0
(Water-soluble) insolubl ] — LOW FIBRE MEAL
(Waterinsolulde) 2 (HIGHER SUGAR ABSORPTION)
@ Forms a gel in the gut @ Adds bulk to food 2l
. a —— HIGH FIBRE MEAL
@ Slows dlgest‘lon @ Speeds passage of 9 (SLOWER SUGAR ABSORPTION)
and absorption Waste =
O
@ Helps lower post-meal Q
blood glucose © Supports regular 8
bowel movements o
@ Supports healthy L o
cholesterol levels © relr;mam(am L
ealthy gut
@ Feeds beneficial e 0 1 2 3
gut bacteria TIME (HOURS)
FOUND IN: FOUND IN:
Oats, barley, beans, Whole grains, nuts, 0 High fibre meals = lower, slower glucose rise
lentils, chia seeds, seeds, vegetables,
apples, citrus, carrots, wheat bran,
psyllium husk cauliflower, green beans 0 Lower risk of energy crashes and mood swings

@ The best results come from a mix of both soluble

@ Better long-term metabolic and cardiovascular health
and insoluble fibre from a variety of whole foods.

PRACTICAL WAYS TO INCREASE FIBRE AND SLOW SUGAR ABSORPTION

@ ©0 0 0

------ D

Choose whole foods Add vegetables Include whole grains Eat legumes Enjoy fruit Add seeds or nuts Stay hydrated.
over processed. to every meal. like oats, quinoa several times with the skin for extra fibre and Water helps fibre
and brown rice. per week. when possible. healthy fats. work effectively.
o FIBRE DOESN'T REMOVE SUGAR—IT HELPS YOUR BODY HANDLE IT BETTER. @
Small daily choices. Big long-term impact.

KNOWLEDGE BUILDS AWARENESS. A x l A TOMORROW:

AWARENESS SUPPORTS CHOICE. GLO' GPNIIl T Y/ ES THE HIDDEN ARCHITECTURE

CHOICE DRIVES CHANGE. STABILITAS ANTE LUCIDITATEM™ OF SALT
STABILITY BEFORE CLARITY.
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WHY RAPID ENERGY PEAKS &
ARE OFTEN FOLLOWED BY CRASHES THE CRASH DOESN'T.

UNDERSTANDING THE
When we consume high-sugar foods or drinks, blood glucose rises rapidly. CYCLE EMPOWERS CHOICE.
This spike may feel good—briefly—but it sets off a chain reaction that

inevitably leads to a crash.

THE BLOOD SUGAR ROLLERCOASTER

@ suGAR INTAKE © RrAPID SPIKE © NSULIN SURGE @ rapD DROP © THECRASH
< A < A
High-sugar foods or Blood glucose rises The pancreas releases Insulin overshoots, Low blood glucose leads
drinks are quickly rapidly, creating a a large amount of causing blood glucose to fatigue, irritability,
digested and glucose sudden surge in energy insulin to move glucose to drop below poor focus and
enters the bloodstream. and alertness. into cells. optimal levels. increased cravings.
BLOOD /
GLUCOSE
LEVELS
— | e | L T
TIME TIME TIME TIME TIME
WHAT HAPPENS DURING THE CRASH? SPIKE VS. STABLE: THE DIFFERENCE
The brain has less glucose K. —— RAPID SPIKE (High Sugar) BAPID SPIKE
available for fuel. | :
@ = STABLE RELEASE (Balanced Meal) * Quick energy
1] « Short-lived
St . -
Energy falls, leading to tiredness @ A e
and mental fog. o A
o + More cravings
3 « Less focus
Mood and motivation drop. (]
g
Cravings increase—especially for g + Steady energy
quick sugar or refined carbs. + Lasting fuel
+ No crash
The cycle repeats. 0 1 2 3 + Fewer cravings
TIME (HOURS) + Better focus
WHAT CAUSES RAPID SPIKES? HOW TO PREVENT THE CRASH
REFINED SUGARS REFINED CARBOHYDRATES ~ SWEET DRINKS LOW FIBRE MEALS EAT FIBRE-RICH FOODS  INCLUDE PROTEIN CHOOSE WHOLE FOODS STAY HYDRATED
Table sugar, syrups, White bread, pastries, Sodas, energy drinks, Low fibre = faster Fibre slows digestion & HEALTHY FATS Whole foods provide Dehydration can
sweets, desserts, white rice, many cereals. fruit juices. digestion and absorption. and sugar absorption. These slow glucose nutrients, fibre and worsen fatigue
release and increase steady energy. and cravings,

satisfaction.

4 STABILITY IS THE GOAL.
Steady blood glucose = steady energy, better mood, sharper focus and long-term health. @
IT'S NOT ABOUT ELIMINATING SUGAR—IT’S ABOUT MANAGING THE ROLLERCOASTER.

KNOWLEDGE BUILDS AWARENESS. A X I TOMORROW:
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PROTEIN AT
EVERY MEAL

BALANCED MEALS FIBRE FIRST

|
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Include a balance of

Start meals with fibre- Protein slows digestion,

protein, healthy fats, rich foods (vegetables, improves satiety and

complex carbohydrates salads, legumes) to helps prevent glucose

and fibre at every meal. slow sugar absorption. spikes and crashes.

2. SMART FOOD CHOICES THAT SUPPORT STABILITY

CHOOSE MORE OF: LIMIT OR AVOID:

Q Sugary drinks and
sweetened beverages

@ Vegetables (especially leafy greens)
@ Whole fruits (in moderation)

o

@ Legumes and beans Refined carbohydrates

(white bread, pastries,
@ Whole grains (oats, barley, quinoa) white rice)

@ Nuts and seeds
@ Fermented foods

o

Highly processed snacks
and desserts

o

@ Herbs and spices (cinnamon, Large portions of fruit

turmeric, ginger) juice

@ Omega-3 rich foods (Raxseeds, € Excess alcohol

chia, walnuts, oily fish)
FOCUS ON WHOLE FOODS.

@ THEY COME WITH NUTRIENTS, FIBRE AND

COMPOUNDS THAT WORK IN SYNERGY.

. LIFESTYLE HABITS THAT IMPROVE

METABOLIC STABILITY

MOVE EVERY DAY
Regular physical activity improves
insulin sensitivity and glucose uptake.

STRENGTH TRAIN energy, mood and focus.

Building muscle increases the body's
ability to use glucose for energy.

PRIORITISE SLEEP ENERGY JOURNAL

Poor sleep disrupts hunger hormones
and blood sugar regulation.

MANAGE STRESS
Chronic stress raises cortisol, which
can increase blood sugar and cravings.

Patterns reveal powerful

PERSONALISE YOUR

GET NATURAL LIGHT
Daily sunlight exposure supports
circadian rhythm and metabolic health.

y @

STEADY ENERGY BETTER FOCUS

accordingly.

THE RESULT: METABOLIC STABILITY

© H U

IMPROVED MOOD LOWER RISK OF
CHRONIC DISEASE

HEALTHY WEIGHT
MANAGEMENT

KNOWLEDGE BUILDS AWARENESS.
AWARENESS SUPPORTS CHOICE.
CHOICE DRIVES CHANGE.
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PRACTICAL, EVIDENCE-BASED APPROACHES
TO IMPROVING METABOLIC STABILITY

Metabolic stability doesn’t come from restriction—it comes from rhythm,
These science-backed strategies help support steady energy, balanced blood glucose and long-term wellbeing.

5. KNOW YOUR BODY 6. SIMPLE DAILY ACTION PLAN

MONITOR YOUR RESPONSES
Everyone responds differently to foods,
Be aware of how meals affect your

KEEP A SIMPLE FOOD &

Track what you eat and how you feel.
Your age, activity level, gut health and
goals matter. Adjust your approach

AWARENESS IS THE FIRST STEP.
PERSONALISATION IS THE NEXT.

LUCIDITATEM™
ORE CLARITY.
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STABILITY IS A PRACTICE.
SMALL, CONSISTENT
CHOICES LEAD TO
POWERFUL OUTCOMES.

balance and wise choices.

TABILISES BLOOD GLUCOSE

HYDRATION &
ELECTROLYTES

O

Adequate hydration

LOW GLYCEMIC
CARBOHYDRATES

HEALTHY FATS

Choose whole-food
carbohydrates that

Fats such as avocados,

nuts, seeds and olive oil and minerals support

slow gastric emptying release glucose slowly metabolic reactions

and support hormone (e.g., oats, quinoa, and reduce cravings

balance. legumes, sweet potato). mistaken for thirst.

3. EATING PATTERNS THAT SUPPORT STABLE ENERGY

REGULAR MEAL TIMING

Eat at consistent times to support
hormone balance and steady glucose
regulation.

DON'T SKIP MEALS
Skipping meals can lead to
excessive hunger, cravings and
overeating later.

ALLOW MEALS TO DIGEST
Give your body time—3 to 4 hours
between meals is ideal for most
people.

CONSIDER AN OVERNIGHT FAST
A 12-hour overnight fast (e.g.,
7pm-7am) allows the body to rest,
repair and reset.

CONSISTENCY CREATES RHYTHM.
RHYTHM CREATES STABILITY.

Q

Fill half your plate with vegetables.

Include protein at every meal.

Choose whole grains over refined carbs.

Add healthy fats (nuts, seeds, avocado, olive oil).
Limit added sugar and ultra-processed foods.

insights. Drink water throughout the day.

PLAN

0000000

Move, sleep and manage stress.

©

Metabolic stability is not about perfection.

SMALL ACTIONS, DONE CONSISTENTLY,
CREATE LASTING CHANGE.

It's about creating balance, supporting your biology

O

SUSTAINABLE
WELLBEING

and making choices that help your body and mind
work together—every day.

TOMORROW:
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