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(“NMI”) speaker (“speaker”) presentation notes (“notes”) audio and video (“media”) at
www.nmi.health (“website”). The notes and media provided on the website are the copyright
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7%4 I'm Natalie

* BANT Registered Nutrition Practitioner & Functional Medicine
Certified Health Coach with over 5 years of clinical experience.
Clinic Director of Integral Wellness, a Cardio-Metabolic Health Clinic
and a team of three BANT NTSs.

Currently studying MSc in Nutrition & Lifestyle Medicine at the

University of Worcester
Client case support and business mentor to practitioners

* CGM and blood sugar geek for the prevention and reversal of type 2
diabetes

Radio and press interviews and podcast guest

Guest lecturer, event speaker, nutrition consultant
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Disclaimer

Ootlits £ Jittonst

* No disclaimers to make.

About this presentation:
* This presentation is to be used for educational purposes.
» Not a substitute for medical diagnosis or treatment.
 Appropriate patient screening and referral protocols.

Other areas of work:
510, 0c00e8 22d€Cture for Lingo on a freelance basis.
| am Head of Nutrition for Tonic Health on a freelance basis.

Clinically agnostic:

guided by the available evidence and individual clinical context.

» My consultancy work does not influence my clinical recommendations. | remain clinically agnostic, with recommendations

Integral Wellness 2026 Copyright

Learning outcomes
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45-minute presentation.

Why glucose variability
is a marker of

How hidden glucose
dysregulation drives

biological ageing,
sooavisible years before
HbA1c or fasting
glucose raises concern.

appetite dysregulation,
low energy,
mood/focus issues,
cognitive decline and
vascular ageing.

How to apply CGM
data in non-diabetic
and pre-diabetic
clients/patients to
support personalised,

preventative
inteventions.
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The case for
ecarlier
intervention
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Why frame glucose variability as “ageing’
Glycaemic variability (not just average glucose) is independently associated with two recognised drivers
of biological ageing:
« oxidative stress
« the accumulation of advanced glycation end-products (AGEs)
Short- and intermediate-term AGES crossj—lmk p.ro_tems " This accumulation occurs
. vessels, skin and joints and . .
glucose variability . . independently of a diabetes
e . . trigger the same inflammatory . )
oo 202 independently predicts ) . diagnosis: elevated AGE levels
L (RAGE) pathway implicated . L
oxidative stress markers and ) predict mortality risk in older
. across age-related disease - .
AGE accumulation, separate . i adults regardless of diabetes
an inevitable component of
from average glucose control. ) status.
the ageing process.
Integral Wellness 2026 Copyright
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The UK landscape

Over 55%

of UK adults now show
biomarkers of insulin
resistance - more than
11in 2 people.

.-168,000

under-40s living with
type 2 diabetes - up
40% since 2016/17.

15 million

Britons are predicted to
have pre-diabetes. Most

are completely unaware.

O64%

of UK adults
overweight or obese,

36%

of children aged
10-11 are

overweight or
obese.

1600-

under-19s now
diagnosed with
type 2 diabetes.

£15 Lillion

projected NHS cost of
treating type 2
diabetes alone in 2025.

17 million

adults (1in 3) at

up from 1993
(obesity alone: 28%).

increased risk of type 2
diabetes by 2030.

Integral Wellness 2026 Copyright

Glucose isnt just a ‘diabetes issue’

Even in people without diabetes,
CGM reveals regular, sometimes
significant, glucose fluctuations:
o after meals
o during periods of stress
o sleep disruption

Non-diabetic populations can

T Ekperience postprandial glucose

excursions above 7.8 mmol/L
(140 mg/dL), especially after
high-glycemic-index meals.

Journal of Diabetes Science and Technology

O Freeaccess | Article commentary | First published online july 20, 2022

Request permissions

Use of Continuous Glucose Monitors by People Without Diabetes: An

Idea Whose Time Has Come?

Alaina P. Vidmar, MD @ (33) View all authors and affiliations

Volume 17,Issue 6 | https://doi.org/10.1177/19322968221110830

Increased time above range
(TAR), even in non-diabetic
groups, is linked to a higher risk
of future diabetes and metabolic
disease.

CGM-based studies have shown
that monitoring glucose in health,
wellness, and athletic cohorts
enables early identification of
unhealthy patterns well before
disease manifests.

Integral Wellness 2026 Copyright
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Pre-diabetes matters - even without progressing

* Study: n=10,310 adults, 30-year follow-up.
o 60% had pre-diabetes at baseline; only ~30% went on
to develop diabetes (median 7 years).
 Finding: Progression to diabetes explained less than 25% of
the long-term clinical risks associated with pre-diabetes.
* Clinical takeaway: pre-diabetes/insulin resistance is a
legitimate intervention point.
» Note: The relative risk was greater in cohorts including
women than in cohorts of men.

R

[——1]

"SPRINGER NATURE Link

Home > Diabetologia > Article

Prediabetes is associated with elevated risk
of clinical outcomes even without
ogression to diabetes

Diabetologia

Aims and scope >

[IWDNTEEE) [ sveartice

Submit manuscript >

MaryR. Rooney [, Amelia s Wallace,Justin B. Echouffo Tcheugui, Michael Fang, Jiagi Hu, Pamela L

Lutsey, Morgan E. Grams, Josef Coresh & Elizabeth Selvin

85%

of the excess risk for any
complication remained even without
progressing to diabetes. Only ~15%
was explained by progression itself.

78%

of excess all-cause mortality risk
remained.

77% VS 68%

Developed a complication (ASCVD, heart
failure, CKD, or death) over the 30 years; pre-
diabetes vs normoglycaemia

at baseline.

Integral Wellness 2026 Copyright
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o000 e 2 diabetes = 123-181 mg/dL

Normoglycaemia » Pre-diabetes » Type 2 diabetes

Aim: investigate the continuum of glucose control from normoglycemia to
dysglycemia (HbA1c = 5.7%/39 mmol/mol) using metrics derived from CGM data.

Pooled analysis, cohort n=836:
» Normoglycaemia (n = 282)
« Pre-diabetes (n = 133)
» Type 2 diabetes (n = 421 (A1c = <6.5% | <7% [ 27%))

Time in range (70-140 mg/dL):
* Normoglycaemia = 95.3%
* Pre-diabetes = 93.6%
* Type 2 diabetes = 20-79%

Mean glucose rise:
» Normoglycaemia = 99 mg/dL
* Pre-diabetes = 105 mg/dL

Conclusion: The study reveals a progressive deterioration of glucose homeostasis and an escalation in glycemic variability

from healthy individuals to those with pre-diabetes and diabetes.

“While overall variability tends to increase with disease advancement, there is a notable decrease in the mobility of the

signal, particularly evident in the transition from healthy to prediabetic states.”

SageJournals

[Eug

Diabetes Technology & Therapeutics

MaryAnn

Liebert ":r’:
e

ine August8, 2024 | Reuse p

Healthy Individuals,
Diabetes Using from C

, and Type 2

Monitoring Data

1 and peter Vestergaard () filatios

jolume 27.1ssue 1 htps/dolorg/10.1089/d1a 2024.0226

= contems @ rorerun s vore

Abstract

Objective:

This study aims
5 metrics derived

in addition, we aim to
patterns.

Methods:

Integral Wellness 2026 Copyright
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Norm- vs Pre- vs. Diabetes: Glucose patterns

The Framingham Heart Study (n=1175):
gham | y( ) E M iy ENDOCRINE
+ Normoglycemia (n = 560) EULOCRIDLOGY SOCIETY mmm
* Pre-diabetes (n = 463) P
 Diabetes (n = 152) Defining Conti Glucose Monitor Time in Range ina
Large, Community-Based Cohort Without Diabetes 3
. . . . . Nicole L Spartano =, Naznin Sultana, Honghuang Lin, Huimin Cheng, Sophia Lu, David Fei, Joanne M
Aim: To report the physiological range of CGM time-in-range (TIR) Murabito, Maura E Walker, Howard A Wolpert, Devin W Steenkamp
values observed across g[ycemic status. The Journal of Clinical Endocrinology & Metabolism, Volume 110, Issue 4, April 2025, Pages 1128-1134,
https://doi.org/10.1210/clinem/dgae626
Results: CGM shows a graded decline in TIR across categories. Time-in-range: 3.9-10.0 mmol/L (70-180mg/dL)

Conclusion: Increased understanding of the physiological CGM range

in people without diabetes. Clinicians can use this as CGM sensors 9 Normoglgcae”“a
87%

9-10, October] 2026

become more widely accessible.

“Clinicians should expect that many patients without elevated HbATc @ pre_dlabetes

or fasting glucose could have CGM reports showing glucose values

greater than 180 mg/dL.” (10 mmol/L) @ Diabetes

Integral Wellness 2026 Copyright
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The CGM opportunity
for wellbeing - how
can we use it?
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What IS d CGM? Continuous glucose monitor

The technology

A small biosensor worn on the
upper arm measures glucose
continuously in interstitial fluid
(not blood) via an electrochemical
reaction, transmitting readings
every minute to a paired app.

A note on accuracy

Interstitial glucose lags blood
glucose by ~5-15 minutes,
especially during rapid change
(e.g. exercise).

What it measures . .
sl oREEtime glucose VaerS, CGM is not egU|Valeht to
directional trend arrows, time-in-  laboratory diagnostics and should

range, time above / below range not replace other forms of testing.
glycaemic variability, and average

glucose over the wear period (up

to 14 days per sensor).

Integral Wellness 2026 Copyright

15

Medical vs preventative use

MEDICAL USE PREVENTATIVE USE

» People with T1D and insulin-dependent T2D Adults without diabetes seeking metabolic
« Monitoring glycaemic control & detecting insight
hypoglycaemia

People with pre-diabetes, insulin resistance,
* Guiding insulin dosing decisions obesity
» Regulated device, prescribed by clinicians Surfaces hidden glucose patterns before

« Strong, long-established evidence base clinical thresholds

9-10, October, 20,

<“Not suitable as a substitute: “wellness CGMs"

Connects diet, sleep, stress & movement to
(e.g. Lingo) are NOT for diabetes management real glucose response

Behaviour change tool - not diagnostic
« Emerging, rapidly growing evidence base

Integral Wellness 2026 Copyright
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Physiological impact of glucose flux

Glucose
spike

spike

Integral Wellness 2026 Copyright
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Physiological impact of glucose flux

® 0 G2

oo @ravings & Mood & Sleep Cognition & Cardiovascular

appetite energy levels focus ageing

Integral Wellness 2026 Copyright
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Cravings and appetite

What can we measure today:
Study outcomes showed the 2-3-hour post-meal dip (not the spike) is
the best predictor of hunger and earlier next meal,
* +19% energy intake at 3-4hrs
+ +27% calories over 24hrs (all P<.001, independent of
age/BMI/weight)

Postprandial insulin response is linked to satiety in healthy individuals
but is blunted in overweight/obese individuals.

9-10, October, 2026

The longevity impact:
Living with obesity puts an individual at risk of severe comorbidities
and reduced life expectancy.

Integral Wellness 2026 Copyright
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Mood, energy & mental health

What can we measure today:
Study outcomes demonstrated that a high-GI diet:
* +38% depressive symptoms
» +55% total mood disturbance
« +26% fatigue/inertia
» 40% larger effect in overweight/obese

“If you're insulin-resistant, your risk of developing major depressive
disorder is double that of someone who's not insulin-resistant, even if
you've never experienced depression before.” - Professor Natalie Rasgon

), October,

The longevity impact:
Recurrent or untreated depression can reduce life expectancy.

Integral Wellness 2026 Copyright

21
What can we measure today:
An RCT showed that increasing sleep by 1.2 hours was associated with
an average of 270 fewer calories per day in “overweight” (BMI category)
adults who averaged 6.5 hours of sleep.
The longevity impact:
Lower glucose levels and less variability are linked to more sleep hours.
Greater sleep sufficiency can reduce calorie consumption. Over time,
this could lead to clinically important weight loss.
"Bl Sleep regularity may support longevity and reduce mortality risk
more than sleep duration alone.
Integral Wellness 2
22
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Cognition and focus

What can we measure today:
A study concluded that a low-GI breakfast beats a high-Gl breakfast on:
* Memory (90min)
« Attention (170min)
» Stable late postprandial glucose
» Overall outcome = improved cognitive performance

Brain insulin resistance is linked to obesity, cognitive decline, and
Alzheimer's neuropathology. Memory and focus deficits often appear
before markers of major metabolic or neurological disease.

0, October, 202

The longevity impact:
A dementia diagnosis can reduce life expectancy. In a study, overall,
men with dementia did not live as long as women with dementia.

Integral Wellness 2026 Copyright
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Cardiovascular ageing

What can we measure today:
1-hour post-load plasma glucose > 8.6 mmol/L is associated with a high

risk of both macrovascular and microvascular complications.

Elevated glycaemic variability in pre-diabetes is linked to cardiovascular
disease risk, independent of obesity or traditional risk factors.

The longevity impact:
Vascular ageing also occurs within the normoglycaemic and pre-diabetic
window.

9-10, October, 2026
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How to: clinical

application
1
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CGMs in practice

Review: The use of continuous glucose monitoring in people living with obesity,
intermediate hyperglycemia or type 2 diabetes.

Battelino’s 2025 clinical research and consensus takeaways:

» CGMs often reveal hidden glucose spikes and higher glycemic variability in
people with obesity - even when they don't have type 2 diabetes or abnormal
HbA1c lab results.

« For people without diabetes, tracking the percentage of time spent above the
“healthy range” (>7.8 mmol/L or 140 mg/dL) with CGM data is recommended.

* For people without diabetes, every 5% improvement in time-in-range can lead

7o 8 meaningful reductions in long-term metabolic and vascular risk.

Battelino’s thresholds and targets help practitioners interpret CGM data
accurately, guide early dietary and lifestyle interventions, and guide people
toward optimised wellbeing before glucose dysregulation develops.

Diabetes Research and Clinical Practice

ELSEVIER

Review

)
The use of continuous glucose monitoring in people living with obesity, |55
intermediate hyperglycemia or type 2 diabetes

Tadej Battelino™ 9, Nebajsa Lalic", Sufyan Hussain", Antonio Ceriello, Sanja Klobucar,
Sarah J. Davies", Pinar Topsever', Julie Heverly , Francesca Ulivi', Kevin Brady,
Tsvetalana Tankova *, Jilia Galhardo, Kostas Tagkalos , Erik Werson, Chantal Mathieu*,
Peter Schwarz
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CGMs in practice

Clinical approach with clients:

Goal: <5% above range (>7.8 mmol/L or 140 mg/dL)
* Focus on wellbeing, optimising energy, mood, sleep, hunger, etc.

Start by reviewing time above range (>7.8 mmol/L or 140 mg/dL)
 Address: >5% above range
o Consider investigating influences (diet, meal timing, sleep,
lifestyle) and implement strategies to lower excursions.

w,oag)!%ln%ate daily and weekly patterns:

« Look for high-impact spikes after meals/snacks
» Target these for nutritional and behavioural interventions

IntegralWeliness 2026 Copy ri
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)
The role of nutrition for glucose
Protein g N
B | @ V2 VA dd
* Slows gastric emptying, blunting post-meal glucose spikes. Lealy Vegetables
* Increases satiety and supports weight management. greens &
Fats
* Healthy fats slow glucose absorption, flattening the blood sugar curve.
* Nuts, olive oil and avocado may enhance insulin sensitivity, especially
with fibre.
Fibre /&g
* Soluble fibre forms a gel-like barrier that slows absorption and blunts (e
spikes. / 8
a0, 0008, ALING Vegetables first blunts glucose and insulin response, in healthy Fruits & #
and metabolically unhealthy populations alike. Dairy Rool N
Micronutrients \M?(?Ieﬁr%ﬂns
» Magnesium & vitamin K play critical roles in glucose metabolism and @ 2" A\
insulin action. ‘0 (O a
* Meal order (veg->protein->carbs) can lower glycaemic response by 30-40%. Protein @ ,g # @
& ‘
Healthy fats
Integral Wellness 2026 Copyright
28
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Biofeedback and behaviour change

D deter decigon

fad

After 10 days of matching CGM

s-10, 0ctober 20:ata with data about their food
and activities, people learnt how
to spend more time in a healthy
glucose range.

People who saw real-time CGM Seeing real-time CGM data
data were better at sticking to helped people re-train hunger
their nutrition plan, lost more cues and lose weight.

weight and saw greater
improvement in their
metabolic health.

Integral Wellness 2026 Copyright
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Safeguarding and limitations

P

GOOD CANDIDATES
» Pre-diabetes or elevated fasting glucose.
« Insulin resistance / metabolic syndrome.
» Unexplained fatigue, brain fog, mood
dysregulation, poor sleep.

* Weight management plateau despite dietary

adherence.
. Drwf-mg‘}besity with otherwise normal HbA1c.
.« Athletes or performance-focused clients.
» Motivated individuals wanting personalised
nutrition data.
» Perimenopausal women - oestrogen affects

insulin sensitivity.

USE WITH CAUTION OR NOT AT ALL

» History of disordered eating - real-time data may
reinforce restriction or anxiety.

 Problematic hypoglycaemia (contraindicated).

* People with clinical diabetes on insulin - wellness
CGMs are NOT appropriate substitutes.

» Health anxiety or data fixation - biofeedback may
amplify distress.

» Clients who may misinterpret data without
practitioner support.

» Note: CGM data is NOT diagnostic - persistent
elevations require clinical referral.

Integral Wellness 2026 Copyright
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Associations between HbA1c and eight CGM metrics across glycemic status.

Cohort (n=972):
+ Normoglycemia = 232 (23.9%)
* Pre-diabetes = 319 (32.8%)
» Type 2 diabetes = 421 (43.3%)

Key finding:

+ Associations were strongest in type 2 diabetes, with mean glucose showing the
strongest relationship (P < 0.001).

 In pre-diabetes, associations were substantially attenuated, with mean glucose

s10, 00000 205h owing @ moderate association (P < 0.001).

» Among individuals with normoglycemia, CGM metrics showed minimal
associations with HbA1c, with mean glucose demonstrating a weak association
(P =0.022) and time in range showing no significant relationship.

Conclusion: Standard CGM metrics should not be interpreted to reflect HbA1c for
individuals with pre-diabetes and normoglycemia.

Safeguarding and limitations

SageJournals

Diabetes Technology & Therapeutics

imecracere)
e impuctFaac 59

@ Resvicted access | Briefreport | Fiss published oniine October 1, 2025

Request permissions [

Lack of Association Between Hemoglobin Alc and Continuous Glucose Monitor
Metrics Among Individuals with Prediabetes and Normoglycemia

Jorge A Rodriguez, MD @ =1 Nadine £ Palermo, DO, 1.1 and Nicole L Spartano, Pho @ (ia) View all
a affiatic

authos

Volume 28 lssued | hups//dolorg/10.1177/15209156251379506 | View artce versions

= contents @ ceisees

Abstract

Continuous glucose monitors (CGMs) are becoming increasingly available, yet the relationship
between CGM metrics and hemoglobin Al (HbA1<) among individuals with prediabetes and
normaoglycemia remains unclear. We examined associations between HbA1c and eight CGM
metrics across glycemic status. Our cohort included 972 individuals: 421 (43.3%) with type 2
diabetes, 319 (32 8% d 232 (23.9%) with 8 Associations

were strongest in type 2 diabetes, with mean glucose showing the strongest relationships
(standardized § = 0.79, P < 0.001). In prediabetes, associations were substantially attenuated,
with mean glucose showing moderate association (standardized B = 0.22, P < 0.001). Among
individuals with normoglycemia, CGM metrics showed minimal associations with HbATc, with
mean glucose demonstrating a weak association (standardized B =0.10, P = 0.022) and time
in range showing no significant relationship. Allinteraction terms were statistically significant
(P<0.001). These findings suggest that standard CGM metrics should not be interpreted to

reflect HbATC for individuals with prediabetes and normoglycemia,

Integral Wellness 2026 Copyright
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Case study;
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Meet Karen
* Living with pre-diabetes (HbA1c = 44).
* Struggling with low energy, iron deficiency anaemia, cravings, endometriosis,
higher body weight than she’d like.
* GP booked her onto the Diabetes programme without speaking to her first
following her blood test; she felt very cut off and wanted a conversation.

Action steps:
¢ Joined “That Blood Sugar Fix" program; began to use a CGM to discover her

o ccoven g -time glucose patterns with my support and explanations.

falling asleep on the sofa and transitioning to the bedroom.
» Small, evidence-based changes guided by the data:
o Consistent meal pattern, reduce snacking, increase protein and fibre
o Sleep and work pattern
o Hydration

Case study I: Symptom-driven decisions

* CGM revealed frequent spikes, especially when working late into the evening,

6.7 mmol L
average daily
glucose (CGM)

33

Karen'’s results:
¢ Losing weight - can tell from clothes.
* Not so tired anymore - still addressing iron-deficiency anaemia.
* Has given up crisps, which were a daily staple.
* Hydration has become consistent and feeling the benefits in her
workouts.
* A consistent evening routine has meant less snacking and better sleep.

+0.0l.@ng-term habits:
* Increase movement and time for self.
« Continuing to work on weight loss.
 The whole family has better meal patterns and structure - no more
shopping 3-4 x a week.
« Continued self-monitoring of symptoms and use of a CGM if needed.

Case study I: Symptom-driven decisions

5.6 mmol L
average daily
glucose (CGM)

34
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Case study I: Symptom-driven decisions

13.94
6.8 mmol L
(— 10.0- 95% "
average daily
Target Range — i —— 50/
25% glucose
3.9 070
3.0
0.0
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00
10, Octob 2026
139
[10.0! 5.7 mmolL
750 average dail
Target R 5%
arge! ange - - _— — __ - — g??{. g H
B3 : : glucose
0
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00
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Case study 2: Symptom-driven decisions

Meet Caroline
+ Normoglycaemia/Pre-diabetes (HbA1c = 41/42)
« Struggling with brain fog, low energy, constant hunger, and higher body

weight than she'd like. 0.8 mm()l/l_
* Increased HRT didn't resolve symptoms.
+ Online advice = “cut all carbs”. This advice left her confused and nervous. average da|IU

Caroline feared she’d have no energy if she cut back on carbohydrates.
. glucose (CGM)
Action steps:
seowngined “That Blood Sugar Fix” program; began to use a CGM to discover
her real-time glucose patterns with my support and explanations.
* CGM revealed frequent hidden spikes, which helped connect diet and
lifestyle triggers to brain fog and energy dips Caroline was experiencing.
» Small, evidence-based changes guided by the data:
o Mainly breakfast - increasing to 30g of protein
o Daily fibre amount

36

9-10, October, 2026
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Case study 2: Symptom-driven decisions

Caroline’s results:
* Lost 6kg, down a dress size - even through a holiday.
o (Caroline went on to lose another 6kg across the next 6 months

and was the lightest she’d been in 20 years. 5.7 mmol/L
* No more afternoon naps; energy and motivation restored.
* Brain fog resolved average dailg
* Resting heart rate improved.
Long-term habits: QIUCOSC

T ncreased weight Lifting.
* A new way of eating became normal for the whole family.
* Continued self-monitoring of symptoms and use of a CGM if needed.

37
Case study 2: Symptom-driven decisions
6.8 mmol /L 5.7 mmol L
average daily glucose average daily glucose
e e — [ See—
38
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Key takeaways for practitioners
O s, Gersnongs

* Glucose variability is measurable, modifiable, and shows up

48,

years before HbA1c or fasting glucose raises concern.
« It's a common holistic pattern across appetite, energy,
mood/cognition and vascular ageing.
» Battelino's targets (<5% time above range) give practitioners
a validated, actionable threshold.
" EGM-guided nutrition and lifestyle intervention measurably
shifts these markers.

» Real-time biofeedback drives sustainable behaviour change.

40
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Final thought...

Waiting for a pre-diabetes or diabetes
diagnosis means missing the window
where most of the long-term risk is
already accruing.

oy
Where can CGM and glucose variability
tracking fit into your longevity and
preventative practice today?

Integral Wellness 2026 Copyright
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B Natalie Louise Burrows tionnutritionist / @integralwellnessclinic
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information in this deck is subject to
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