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Learning objectives: to gain understanding of

e the methods and tools that can be used to assess
dietary intakes

e dietary factors that are associated with T2D risk
e cutting through dietary controversies
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“"Diet” has multiple components & dimensions
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Measuring diet— which method? - fit for purpose

Doubly-labelled water Objective Measure

Biochemical markers

Weighed food records Subjective measure

Diet histories (self-reported, reported by others)
Food diaries
24-hour recall

Precision

Food frequency questionnaire
Household record
Household level
Inventory method
Food account method
List-recall method Population level

Food balance sheet

>
Ease of Assessment
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Dietary Assessment
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Data capture = “front end”

Data analysis = “back end”




Commonest subjective methods
N
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* Frequency of * Recall foods & * Collection of
foods eaten portions from diet data at
habitually past 24 hours the moment of
consumption

Diet

Record




Food Frequency Questionnaire

Used for capturing differences in habitual diet

between groups of people over a long period of
time
Is relatively quick to do; inexpensive
Predefined list of foods
What foods?¢ How many?

How often?

(quantity? /composition?)



epIC

European Prospective Investination of Cancer

Reporting of foods: FFQ

PLEASE PUT A TICK () ON EVERY LINE

FOODS AND AMOUNTS AVERAGE USE LAST YEAR

SWEETS AND SNACKS Neveror |13 Once 24 |56  Once| 23 |45 | 64

(medium serving) - lessthan  |per 'a  per | per | a per | per | per
_once/month | month | week | week  week day | day @ day @ day

Sweet biscuils, chocolate , eg. digestive (one) | |

Sweet_e!e__euns plain, eg. Nlee ginger (ene)

Cakes eg. fruit, sponge, home baked

Cakes eg. frut, sponge, ready made

Bune paetnes eg. scones, fIapJaeks heme baked

x\\\Q\g\\

1 Buns pas nes €0, croassante deughnuts ready macie o |
_WFrwt pies, tans crumbies home baked -------
| Fruit pies, tarts, crumbles readyr made . [
_"Sponge pueaings home--t;ei_ied .
; Sponge puddlngs ready made ! |
-wMtIk puddmgs eg. rice, custard, trifle : 0 | . L/‘/
mlce Pt i o . | L/ Vi A B s S v il

(s = = b e Tiesdarar ComtaT -
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For very seasonal fruits such as strawberries, please estimate your average yse when the fruit is in season
Apples WV
Pears S
Oranges, satsumas, mandarins v
Grapefruit & 2]
Bananas v
>
Grapes \V/
Meion /
v P
Peaches, plums, apricots v
Strawberries, raspberries, kiwi fruit ; \/
Tinned fruit v
Dried fruit, eg. raisins, prunes \/
Never or 13 Once 24 56 Once 23 |45 | 6+
less than per 'a per | per a per | per | per
once/month ' month week week week day @ day @ day | day

Please check that you have a tick (v) on EVERY line

Notice the complicated structure of frequency & seasonal availability



24h Diet Recall

Recollection of all foods & drinks consumed in past 24h

From waking to sleeping; or
From first eating ftill last eating; or
From midnight to midnight

Interview vs. self-administered
Face-to-face vs. telephone
Interview techniques: probing, but non-judgemental

Knowledge of interviewer about: food preparation,
product availability (brands)

Accuracy is improved by multiple (preferably) non-
consecutive recalls



MEY 1 CIEY

24 HOUR RECORD
Time  |Quantity eaten Details of food and drink

Y lSam | Cu.P (&u
Sami Sk papad W ic
“iﬁybm Wi Sugar '

- Example of an EPIC 24hr Diet Recall

The 24h DRs in EPIC were self-administered




24h DR — portion estimation

Household measures (cups, bowls, spoons etc)
Ruler

In handfuls

Photographs

Food models

Description by the participant in brand-specific /
product-specific sizes

Weighed






- Diet /Food Records

‘diaries’




Food record

Record at time of consumption — not by memory

Training /explanation necessary

Using portion estimation tools similar to 24h DR

Might change participant’s diet



‘Train your participant’

EVENING MEAL

T EVENING MEAL
Food/Drink Dascription and Preparation Amount
[ - ‘ ? - Food/Drink Description and Preparation Amount
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Variation in consumption by day of week

N I —————
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
-10%
-20%

w fruit

m cake/pie

" alcohol

EPIC-Norfolk Study, UK



Comparison with FFQ

24h Diet Recall, or food record _

11 Collection of actually
consumed foods & their
quantity

-1 Data: absolute

1 Open ended — capture
diversity

1 More expensive

11 Takes longer (esp
record)

11 Collection of
participant’s perception
of “habitual” food intake

-1 Data: relative (ranking)
11 Set number of questions
11 Less expensive

1 Takes short time



Challenge: Measurement error; validity

There will
always be error

in dietary

assessments. The
challenge is to
understand,
estimate, and
make use of the
error structure
during analysis

by Unknown Author is licensed under

Mis-reporting
Under-reporting
Over-reporting



http://nataliewarnert.com/personal-retrospective/
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://creativecommons.org/licenses/by-nc-nd/3.0/

Chc:llenge; Bias

I I ——
Obtain the data

as accurately as possible
by managing
recall & social desirability bjgs
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Challenge: Food Composition Databases

1 Relevant to target population
e.g. For a study in Indiq;
use database specific to India
= Soil /climate
m Food fortification
m Traditional foods
® Manufactured foods
Coverage of foods and drinks
Coverage of nutrients
Missing values
Up-to-date ¢

http://www.fao.org/fileadmin/templates/food _compositio
n/images/FCD.pdf




Dietary Assessment Technologies
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Existing automated tools
—

Research and surveillance Consumer use
® e TR | Do =
asa24.nci.nih.gov/ — ;.{ ' \{3 , 1 IIIIII ,

Bl Intake2d g

intake24.co.uk/

goicn myfood Q

— myfood24.org/web/




Objective measurement using nutritional
biomarkers

e Biological markers in biological specimens such as blood
or urine that reflect intake sufficiently closely to act as
objective indices of true intake

e Biomarkers of intake vs status

MRC | Medical Research Council



Nutritional biomarker: plasma vitamin C as a
marker of fruit & vegetable intake

Odds ratios of diabetes by quintiles of fruit & vegetable intake and by quintiles of plasma vitamin
C level

1 2 3 4 5
Quintile

—A— Plasma Vitamin C
—&— Fruit and vegetable intake = ——— 95% Confidence interval

MRC | Medical Research Council Harding, Forouhi et al, Archives of Internal Medicine 2008


http://images.google.co.uk/imgres?imgurl=http://www.wellness-junction.com/wp-content/uploads/2008/01/503410975_8a6fd9a4f6.jpg&imgrefurl=http://www.wellness-junction.com/category/exercise-fitness/&h=375&w=500&sz=130&hl=en&start=18&sig2=A2lc0JJm8loGtk5g_5Rdag&um=1&tbnid=8hm7kva9TnHwRM:&tbnh=98&tbnw=130&ei=kfVsSOfNN4qOwQHf1-iQBA&prev=/images%3Fq%3Dhealthy%2Bbreakfast%2B%26um%3D1%26hl%3Den%26sa%3DG

Nutritional biomarker: Is sugar intake related to
obesity?

OR Obesity

“True’ sugarveiftadmor tedasigad vrtte biomarker

Quintiles

MRC | Medical Resear rch Counci .
| Bingham S 2007



Appropriate assessment methods: DAPA toolkit
www.measurement-toolkit.org av— .
ttps://www.nutritools.org/

https://dietassessmentprimer.cancer.gov/

Welcome to the Diet, Anthropometry and Physical
Activity (DAPA) Measurement Toolkit.

The DAPA Measurement Toolkit is a free web-based
resource to assist researchers and public health or public
end-users to identify methods for the assessment of diet,
anthropometry and physical activity.

The toolkit does not recommend or promote any specific
method or instrument, but rather provides information for
end-users to be better equipped at using and interpreting
existing data or reaching an appropriate decision on
choosing methods that are fit-for purpose when planning
new studies.

Anthropometry

MRC | Medical Research Council



Diet & health: Dietary guidelines

T DIABETES UK

. A all”’ e X P KNOW DIABETES. FIGHT DIABETES.

~ Evidence-based nutrition
. guidelines for the prevention

and management of diabetes ~ Zi-s
March 2018 s
- am *0t
CARAR A » Public Health
S P it England
o A Quick Guide to the Government’s
A Hnerican Healthy Eating Recommendations
. Association
PO SITIOMN 5 TATEMENT D'ETARY 1
e . QUIDFLINES
Nutrition Therapy Recommendations 20152020
for the Management of Adulis AR chrneomon
With Diabetes ¢
AN, ANV
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Popular dieta

ry “guidelines”

THE EAT TO LIVE PLAN
to Prevent and Reverse Diabetes

rie END of
DIABETES

e
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Dietary priorities: from controversy to consensus

@Q‘ e Weight control

e What is the best diet?
e Nutrients vs. foods

e Fats / Carbohydrates

e Food groups

“Diet” has hundreds of components — this lecture cannot cover every dietary
factor ....

MRC | Medical Research Council



#1. Weight/obesity: calorie control

Energy In
(Intake)

Energy Out

(Expenditure)

=
ﬁ Men
: 80 Women
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Body Mass Index (Kg/m?)

A calorie is a calorie

MRC | Medical Research Council Chan Diabetes Care 1994; Colditz Ann Intern Med 1995



Energy (calorie) restriction works...

For

- weight loss

« prevention of
weight gain

. o

Food makers told to cut calories by 20%

Godesian by 2024

Public Health England says the target would slash costs to the NHS by
£4.5bn and prevent more than 35,000 premature deaths

MRC | Medical Research Council



Primary care-led weight management for remission of type 2
diabetes (DIRECT): an open-label, cluster-randomised trial

For

remission of T2D

MRC | Medical Research Council

Proportion achieving =15 kg weight loss

Proportion achieving remission

at 12 months (%)

at 12 months (%)

Lean M. The Lancet, 2017

A B
1004 Fisher's exact p<0-0001 100 Odds ratio 19-7, 95% C17-8-49-8;
p<0-0001
80- 5§ 804
)
E —~
L=
60 97 60-
2 E 46%
25
'Frg £
404 S o 404
24% er
5
20 2 204
%%
0% 4%
| |
0 T 0 T
Control Intervention Control Intervention
group group group group
C
1004 Odds ratio per kg Weight loss 1-32, 95% C11-23-1-41;
p<0-0001 86%
804
60 57%
404 34%
204
7%
0% 1
C I Ll 1 1
0 <5 5-10 10-15 =15

Weight loss at 12 months (kg)



Weight loss puts Type 2 diabetes into

remission for at least two years THE LANCET
Published on: 6 March 2019 Diabetes & EndOCI’iﬂOlogy

More than a third of people with Type 2 diabetes who took part in a weight management

programme delivered by the NHS through GP surgeries remain free of diabetes two years
later.

These results further
challenge the
perception that Type 2
diabetes needs to be a
lifelong condition for
everyone diagnosed
with it.

MRC | Medical Researc h Counci



#2. Weight loss:
Which diet?

Effect of low-fat diet interventions versus other diet

interventions on long-term weight change in adults:

a systematic review and meta-analysis 53 RCTs; n=68,128
Low-fat vs low-carbohydrate intervention

WMD (95% CI), kg

— e -120 (-3-91to 1.51)
P -1.03 (-3-45 to 1:39)
. ~0-90 (-5-65 to 3-85)
—_—— -0-63 (-3-14 to 1.88)

— 0-00 (-2.05 to 205}
. 0.30 (-3-80 to 4.40)

N 076 (-211t03.63)

— - 0-80(-174 to3-34)
B 130 (-138 to 3.08}
- 1-40 {-6-15 to 8.95)
P 1.50 (-0-06 to 3.06)
* 1.50 (-2.93 to 5-93)

—— 1-80(0-34 to 3-26)

— 1-80(-1-28 to 5-05)
—1T—— 2-00 (-0-92 to 4-92)

— 2.10 (0-11 to 4.09)

— 350 (142 to 5.58)

. 400 (057 to 857)

- 115 (052 to 1.79)

T T I | T
10 5 0 5 10
+— e
Favours low-fat diet Favours comparator intervention

MRC | Medical Research Council Tobias DK et al; Lancet DE, 2015



Which diet works best for weight loss?
Original Investigation

Comparison of Weight Loss Among

Table 1. Diet Cla

Type of Diet

\

Low carbohydrate

Moderate r 1 Approximate er -
\ yea Mﬂg
_ el o

Low fat ary Conley

N\t
X e\,m \S

ractice of recommending any diet that a patient will adhere to

CONCLUSIO
low-carbohy
weresmall. T
in order to lose

Johnston B, JAMA 2014

MRC | Medical Research Counci



Diet, obesity, T2D: complex influences
in the long-term

Type 2
diabetes

MRC | Medical Researc h Counci



#3. Foods and development of T2D

Foods Number of cohorts Relative risk (95% Cl)
Processed red meat” 8 -
Unprocessed red meat® 9 -
Fish/seafood" 13 =
White rice®® 7 -
Green leafy vegetables® 4 —a—
Green leafy vegetables™ 5 European —a—
Dairy products® 6 —a—
Wholegrains® 10 —a—
Sugar-sweetened beverages® 8 =
Sugar-sweetened beverages> 8 European =
AlcohoF* 15 men =
AlcohoF* 14 women —a—
Decaffeinated coffee™ 11 —a—
Total coffee* 28 ——
0!6 D-|8 1-0 1-|2 1-|4 1-|6 1-|8

Summary of meta-analyses of prospective cohort studies on food and beverage intake and
type 2 diabetes Ley SH et al Lancet 2014

+ Overall dietary patterns

MRC | Medical Research Council




N . .
\\“ \ Diabetologia (2011) 54:2272-2282
"’ A C t DOI 10.1007/s00125-011-2182-9

7 ARTICLE
e EPIC-InterAct Design and cohort description of the InterAct Project:
e Nested case-cohort study an examination of the interaction of genetic
within EPIC Eu rope and lifestyle factors on the incidence of type 2

diabetes in the EPIC Study

European Prospective Investigation into Cancer and Nutrition (EPIC)

e Large
N=340,234 at baseline
12,403 incident cases of T2D

e Long follow-up
©3.99 million person years

eData on diet - FFQ
e Exposure heterogeneity

SIXTH FRAMEWORK
PROGRAMME

||| '

Langenberg C et al, Diabetologia 2011



@ Act

Diabetologia (2013) 56:1520-1530
DOI 10.1007/s00125-013-2899-8

ARTICLE

Consumption of sweet beverages and type 2 diabetes
incidence in European adults: results from EPIC-InterAct

The InterAct consortium



http://www.inter-act.eu/index.php

T2D associated with one serving [336g (12 0z)] change in the
consumption of types of sweet beverages: HR & 95% CI

2.00
¢ 1.6
} » 1.52 1.51
' ? 1.32} 1.32 1.3 s
1.2 1. Y
1.00 W 102~ :
s | @ S| 3|8/ ¥ S 5| 8 H S| 0 W S
> I .l 2a] > I + 2] > b7 + o > b7 + 0
o 3, -g + @) 3, -g + @) 3, -g + @) 3, -g +
0.00 < ) < ) < 2 < 2
Juices & Nectars Total soft drinks Sugar-sweetened soft | Artificially sweetened
drinks soft drinks




Sugary drinks: probing deeper - 7-day diary data

ARTICLE

Diabetologia 2015

Prospective associations and population impact of sweet beverage
intake and type 2 diabetes, and effects of substitutions
with alternative beverages

Laura O’Connor' - Fumiaki Imamura' - Marleen A. H. Lentjes® - Kay-Tee Khaw? -
Nicholas J. Warecham' + Nita G. Forouhi'

e Wider variety of drinks
e Soft drinks, ASB, fruit juice
e Sweetened & unsweetened tea, coffee
e Sweetened milky drinks

o3 ) e =

e How does substituting alternative beverage
for sweet beverages influence future T2D?

MRC | Medical Research Council



RESEARCH

Consumption of sugar sweetened beverages, artificially B MJ
sweetened beverages, and fruit juice and incidence of type 2 015
diabetes: systematic review, meta-analysis, and estimation of

population attributable fraction

Fumiaki Imamura,' Laura O’Connor,' Zheng Ye," Jaakko Mursu,? Yasuaki Hayashino,**
Shilpa N Bhupathiraju,® Nita G Forouhi?

SSB -> T2D risk; ASB/FJ] - not optimal alternatives
SSB 8-10% (2m) T2D cases in USA; 3-5% (0.8m) in UK

>y ' » _"‘
> ";3)




Convinced by the evidence?

MARKETING

This Week Creativity Find ajob Trends Sectors

Soft drinks industry criticises
Cambridge sugar study for “Gavin Partington, director general
‘masquerading’ as academic of the British Soft Drinks
Association, said: ‘This is a health
campaign statement
masquerading as an academic
study...”

MRC | Medical Research Counci



UK- National guidance: SACN report, 2015

Scientific Advisory Committee on Nutrition

 The average intake across the UK population of
free sugars should not exceed 5% of total
dietary energy intake for age groups from 2
years upwards

« The consumption of sugar-sweetened drinks
should be minimised in children and adults

GLOBAL REPORT
ON DIABETES

2016



ARTICLE
Diabetologia, 2013

Association between dietary meat consumption and incident
type 2 diabetes: the EPIC-InterAct studv

France ‘t% France —
Italy ; Italy -
Spain > Spain .
UK .- UK o
Netherlands - Netherlands T
Germany - Germany \f
Sweden 2 g Sweden na
Denmark . Denmark .
Overall 0 1.10(1.04-1.15) Overall ¢ 113(1.04-122)
(12=4.7%; p=0.39) || (1=.37%; p=0.13) |
5 1 2 5 1 2
Hazard Ratio (95% CI) Hazard Ratio (95% CI)
Red meat Processed meat
Per 50g/d Per 50g/d
Habitual intake; adjusted analyses
12,403 T2D cases E} A
MRC | Medical Research Council ‘” Ct


http://www.google.co.uk/imgres?imgurl=http://topnews.net.nz/data/red-meat.jpg&imgrefurl=http://topnews.net.nz/content/220857-red-meat-consumption-pushes-stroke-risk&usg=__QUT3rS9K_QqdqEBB98rfa0iOPCE=&h=411&w=482&sz=213&hl=en&start=9&sig2=h0EzpFnmlFGCTJw7D_I4_Q&zoom=1&tbnid=zjErdkmCgsIvBM:&tbnh=110&tbnw=129&ei=du1MT6q5J9KU8gPCvN3qAg&prev=/search?q=meat&hl=en&gbv=2&tbm=isch&itbs=1
http://www.google.co.uk/imgres?imgurl=http://www.buckinghampost.com/wp-content/uploads/2012/01/jiu_rf_photo_of_deli_meats.jpeg&imgrefurl=http://www.buckinghampost.com/2012/01/16/processed-meat-linked-to-pancreatic-cancer/&usg=__rs_B5CAfFUbGbEss8aG-96SVCMs=&h=374&w=550&sz=207&hl=en&start=7&sig2=DXtBnVc-6D0Pxh6yepUw7g&zoom=1&tbnid=oywoLaHfjVCmjM:&tbnh=90&tbnw=133&ei=2O1MT5L0F8Wd8gOxvtW-Ag&prev=/search?q=processed+meat&hl=en&gbv=2&tbm=isch&itbs=1

Dairy products and T2D @ oat

Total dairy products
Comparison of highest vs. lowest fifths of intake (g/d)

Country HR (95% CI)

France 1.18 (0.52, 2.67)
Italy . 1.21 (0.65, 2.24)
Spain — .| 0.82 (0.64, 1.05)
United Kingdom * 1.27 (0.66, 2.42)
Netherlands - 1.18 (0.75, 1.87)
Germany ¥ 1.12 (0.75, 1.66)
Sweden 1 1.08 (0.85, 1.38)
Denmark — e 0.97 (0.77, 1.23)
Overall (l-squared = 0.0%, p = 0.689) <> 1.01 (0.89, 1.13)

Lower diabetes risk | Higher diabetes risk
0.5 HR1 2

Model 3: Adjusted for centre, age at recruitment, sex, BMI, educational level, smoking status, physical activity
level, alcohol intake, intake of energy and energy adjusted intake of fruits plus vegetables, red meat,
processed meat, sugar-sweetened soft drinks, coffee, cereals, and cereal products.


http://www.inter-act.eu/index.php

Dairy products and T2D @ oat

Country HR (95% CI)

France = 0.77 (0.30, 2.01)
Italy 0.93 (0.58, 1.48)
Spain —. 0.91 (0.71, 1.16)
United Kingdom 1.11 (0.58, 2.15)
Netherlands 0.65 (0.39, 1.09)
Germany — = 0.79 (0.55, 1.15)
Sweden .| 0.79 (0.63, 1.00)
Denmark . 1.03 (0.81, 1.32)
Overall (l-squared = 0.0%, p = 0.684) <> 0.88 (0.78, 0.99)

Lower diabetes risk Higher diat?etes risk
0.5 HR 1 2

Combined fermented
dairy products intake


http://www.inter-act.eu/index.php

#4. A closer look at nutrients: Fat intake

The great fat debate: SFA and T2D

Study n, cases RR (95% CI)

-

:

|
Meyer (2001)” women 35988. 1890 i 0.95 (0.77. 1.18)
|
1

Salmeron (2001)*, women 84204, 2507 ¢ 0.99 (0.81, 1.20)

van Dam (2002)3, men 42504, 1321 0.97 (0.78, 1.20)

Harding (2004)%, men 9611, 198 < * > 1.03 (0.67. 1.59)
Harding (2004), women 11861, 143 ¢ . > 1.04 (0.62,1.73)

Overall estimate - Cohorts 184168, 6059 <:> 0.98 (0.87,1.10)

I
i
Women's Health Initiative  45887. 1297 -L—.— 1.05 (0.97, 1.11)
|
|
|
|

|
v 1 1.5

Micha & Mozaffarian. Lipids 2010



Probing deeper — can biomarkers help?

Differences in the prospective association between
individual plasma phospholipid saturated fatty acids and
incident type 2 diabetes: the EPIC-InterAct case-cohort study

Nita G Forouhi, Albert Koulman, Stephen J Sharp, Fumiaki Imamura, Janine Kréger, Matthias B Schulze, Francesca L Crowe, José Maria Huerta,
Marcela Guevara, Joline W| Beulens, Geertruida | van Woudenbergh, LauraWang, Keith Summerhill, Julian L Griffin, Edith JM Feskens,

Pilar Amiano, Heiner Boeing, Frangoise Clavel-Chapelon, Laureen Dartois, Guy Fagherazzi, Paul W Franks, Carlos Gonzalez,
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Biomarkers: Plasma phospholipid saturated fatty acids & T2D

12,403 T2D cases 8 European countries

@ Act N=340,234
Subcohort n=16,154

Hazard ratio (95%CI)

SFA: 14, 16, 18 carbon atoms  Even-chain fatty acids l
France +i

Italy - .
“ Spain E* SFAs not all
-

Complex:

. . o & the same
diet, metabolism

Netherlands S
Germany i
Sweden

*
Denmark * ,
Overall <> 1.43 (1.29 — 1.58)

Odd-chain fatty acids
SFA: 15, 17 carbon atoms France
Italy
Spain
UK
From the diet: } Netherlands

dairy fat cermany

Sweden
Denmark
Overall

Need careful
interpretation

et gt

0.70 (0.66 — 0.74)

5 1 2 Forouhi NG et al,
MRC | Medical Research Council Hazard Ratio (95% CI) Lancet_DiabEndocrinol, 2014
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Fat is not just fat: not one homogeneous entity

| Total fat I

A4 V

Saturated fatty (Cis) Unsaturate
acids

fatty acids

A4

Trans (unsaturated
fatty acids

v v
Monounsaturated olyunsaturated
Odd-chain |<— fatty acids fatty acids

Even-chain I<—
Very-long- | Omega-3 I | Omega-6 I
chain




LEARNING POINT:

1. Not all fat is the same

Not all fat is “bad”
There are “good” fats & “bad” fats

Type of fat matters

2. Subtype of fat
matters

3. What replaces fat in

the diet matters:
Substitution analyses




#5. Carbohydrates intake

Quantity:
50% of daily
energy from

carbs

Carbohydrates
and Health

MRC | Medical Research Council



Systematic review and meta-analysis
of dietary carbohydrate restriction
. in patients with type 2 diabetes

2 Snorgaard; BMJ Open Diab
- Res & Care 2017

After 3-6 mths of low-
+—— moderate carb vs.
high-carb diet

0.34 [-0.63, -0.06] g

L '

-2 1 0 1 2
Favours Intervention [Low Carb.] Favours Control [High Carb )
Change in HbA1c (%units)
-
After >12 mths of re
low-moderate carb
vs. high-carb diet 0.04 [-0.04, 0.13] r
4 05 0 0.5 1

Favours Intervention [Low Carb.] Favours Control [High Carb ]



Carbohydrates Carb quality indicators

e Whole grain or refined
Quality/type e Fibre

e Glycaemic response (GI, GL)
e Food structure: solid/liquid

Carbohydrates
and Health

" & B Gl = Glycaemic index
MRC | Medical Research Council GL = Glycaemic load



Whole grain, fibre: important

OPEN 8 ACCESS Freely available online PLOS MEDICINE

Whole Grain, Bran, and Germ Intake and Risk
of Type 2 Diabetes: A Prospective Cohort Study
and Systematlc ReV|eW deMunter J; PLoS Med; 2007

Whole grain and refined grain consumption and the risk
of type 2 diabetes: a systematic review and dose-response

meta-analysis of cohort studies Aune D; Eur J Epidemiol 2013

META-ANALYSIS

Dietary fibre and incidence of type 2 diabetes in eight European
countries: the EPIC-InterAct Study and a meta-analysis
of prospective studies

InterAct Consortium; Diabetologia; 2015




Low-carb diets for T2D?

Huge interest; definitions vary greatly
short duration trials

Carbohydrate quality matters

e Reduce refined carb foods S — 20-50 g/d or
e Consume whole grain & high fibre foods  ketogenic diet <10% of El
(VLCKD)
Low-carb <130g/d or
Choosing high quality carbs <26% ot
_ _ _ Moderate-carb 26%—-45% of El
e Whole grain stamp OR ingredients High carb 455 of £l

list
e Ratio of total carb to fibre
e >10:1 = avoid
e <10:1 = good choice
e <5:1 = great choice (fewer options)

Feinman et al. / Nutrition 31 (2015)

Mozaffarian RS et al, Public Health Nutr 2013
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Foods- more than the sum of the nutrient parts

“Food matrix”

Macronutrients
Micronutrients
Vitamins
Additives

Oher components
Processing
Cooking methods
Probiotic effects
Effects on
microbiome...

MRC | Medical Research Council



Dietary priorities for T2DM/cardiometabolic disease

Benefit

Dietary

Focus on foods  ggucpouitrypmiik patterns

Harm

MRC | Medical Research Council Mozaffarian; Circulation. 2016



Food choice: complex influences! individual & societal

—

—

———

e - e
— Global T
.-—""'.__-.___-__-__ _\_-_-___-\_\_ "—-._\____\__‘-
Governmental
Agricultural,
Industry, Market Global Food ™
Government- Availabili
] . Land Use & Society .
Community Transportation Structures .
Environment Workplace : ' Climate & Season
e T — Food Environment .
Socio-Cultural Food Production Goxlem._qlent International
oclo-Cuitura Priorities
School & Distribution Trade Agreements
g Individual 1"%—-3_“_\ Social & Culture Food Environment Systems
| ndividua . Norms - Food & \ International
f Age Gender, Personal Norms, Education, \ Food Availability Food & Agricultural Food Standards
Income, Taste Preferences, Nutritional \ social Support at Local Stores Beverage Policies
Knowlz_e_dge & Skl].ls, Healﬂ_l _Stffmls, Eating o Industry Tl
. Behaviors, Attitudes, Motivation, Sleep, Accessibility to It P . L.
_ ; . 1centives . Commodity Pricing
\. Screen Time, Alcohol Use Social Class Supermarket. & Food Assistance -
Grocery Stores . Programs
Race/Ethnici Agriculture & International
ac ci s
ty Accessibility Food Industry Food Distribution
to Restaurants Lobbying & Shipping

Neighborhood
Socioeconomic
Status

Accessibility
to Transport

Food Safety

& Fast Food

Food Marketing
& Media

Multi-National
Corporate Lobbying

Healthcare
Systems

Dietary Research &
Science

Afshin A et al, The Handbook for Global Health Policy, 2014



Thank you
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(2) Type of replacement nutrient
matters

Pooled Analysis of 11 Prospective Cohort Studies

Change in CHD Risk for Each 5% Energy
-20 -10 0 10 20

Saturated to PUFA %

Saturated to Carb

Total of 344,696 individuals with 5,249 CHD events. *p<0.05
(Jakobsen et al, AJCN 2009)



Fish intake

It is proposed that fish intake is likely to be beneficial for the prevention of
type 2 diabetes, based on the benefits for cardiovascular health

Meta analyses of fish and type 2 diabetes

Meta analyses | Wallin, Xun, Zheng,
Diabetes Care, Diabetes Care, PLOS ONE,
2012, 2012 2012
13 studies 13 studies 12 studies 9 studies 11 studies
21,173 72D 20,830T2D 18,711 12D 18,272 12D 18,047 12D
Overall 1.01 1.12 1.00 1.15 1.07
Relative risk 0.99,1.03 0.94,1.34 0.85, 1.18 0.98, 1.35 0.91,1.25

(95% Cl) Per serving/week Per 100g/day ~ Highest/lowest  Highest/lowest  Highest/lowest



Fish and T2D: Location matters

Study (95% Cl)
USA
Vang et al, 2008 i 1.06 (0.94, 1.20) Narth AmericaEurope
Kaushik et al, 2009 (NHS) -.- 1.04 (1.02, 1.07) Djousse WHS ([2011) ———+ 1.06(1-58, 243)
Kaushik et al, 2009 (NHS2) -i-._ 1,06 (1.02, 1.09) Van woudenbergh (2009) 5195101 378)
Kaushik et al, 2009 (HPFS) 1.03 (1.00, 1.06) .
Vang (2008 * 1480 (0-67, 572

Dioussé et al, 2011 (WHS) =8 1.1 (1,08, 1.15) ang (2008) > 1801051, 57)
Dioussé et al, 2011 (CHS) - 0.95 (0.83, 1.0) Kaushik NHS2 (2009) ' 141(115,173)
Subtotal (-squared = 68.0%, p = 0.008) <> 105 (1,02, 1.09) Kaushik_NHS (2009) — 129011, 149)
_ Kaushik_HPFS (2009) ———— 122 (1:03, 1:43)
EUROPE Djousse_CHS (2011) € + 074 (0:32, 171)
Montonen et al, 2005 —— 1,03 (0.95, 1.11) Patel (2000) « 0-13 (0402, 078)
Patel et ol 2009 —— 0.96 (0.89, 1.05) Overall (22701%) —_ 138 (113, 170)
van Woudenbergh et al, 2009 —— .1001.00,121) ) '
Subtotal (l-squared = 52.8%, p = 0.120) T 1.03(0.96, 1.11)
_ Asia 1.00 (082, 1:23)
ASIA Brostow (2011) —r 0-99 (075, 1:32)
Brostow et al, 2011 1.00 (0.97, 1.03) Nanri_JPHCW (2011) —_—

) _ 0-96 (071, 1:30)
Nanri et al, 2011 (Men) 0.97 (0.94, 1.00) Villegas_SMHS (2011) +
Villegas et al, 2011 (SWHS) B 0.97 (0.95, 1.00) Nanri_JPHCM (2011) . 0-80 (064, 1:00)
Villegas et al, 2011 (SMHS) 0.99 (0.95, 1.04) B ’
Subtotal (l-squared = 0.0%, p = 0.415) O 0.98 (0.97, 1.00) Overall (*=0%) > 0-83{0-81,0-98)

| | | | | l l l l
1 1 12 05 1.0 15 20 25

Per serving/weék

Wallin A Diabetes Care, 2012, 35:

Per 100 g/d
Wu HY BJN 2012, 107:



Fish intake and T2D: diet advice

e Findings for association with diabetes are different by
geographic location
e Why might this be?
e Contaminants (e.g. methyl mercury)
e Cooking methods
e Confounding factors
e More research is needed

e Not ready for public health recommendations
specifically on the benefits or harms of fish intake for
T2D

e Meanwhile - follow public health recommendations on
fish intake for cardiovascular benefit

“To consume 1-2 portions of fish per week, one of which should be oily’
COMA report 1994, SACN, 2004

MRC | Medical Research Council



Meat intake and diabetes: diet advice

e Higher meat intake is associated with increased risk of
T2D

e Limitations of observational epidemiology are
acknowledged

e But, findings cannot be ignored
e 33% of UK adults are high meat consumers (>100 g/d)

Limit intake of red meat to 500g cooked weight a week and avoid
processed meat — World Cancer Research Fund (WCRF)

MRC | Medical Research Council
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Dietary Assessment

Whose food intake is different between
weekdays and weekend days?

Who eats out more than once in a
week? who skips breakfast?

Who cooks from scratch at least once in
a week?

Who consumed fish in the last 7 days?
Who follows a special diet?
Who takes supplements?

Has anyone ever recorded their dietary
intake?




Fruit and vegetable intake and incidence of type 2 diabetes
mellitus: systematic review and meta-analysis

Carter P et al, BMJ 2010

Hazard ratio Weight Hazard ratio

(95% CI) (3%) (95% CI) ]
Bazzano 2008 L 57  1.01(0.90t0 1.12) TOta I Fru It/Veg eta b I es
Liu 2004 —s 21 1.04(0.87 to 1.25)
Ford 2001%° — ! 8  0.79(0.59t0 1.06) N\
Meyer 2000%! —t 14  1.05(0.84to0 1.31)
Overall: 17=0%, -+ 100 | 1.00(0.92t01.09) |
P=0.40
' 0.5 1.0 2.0
Hazard ratio Weight Hazard ratio
(95% CI) (%) (95% CI)
Villegas 20087° e 20 0.78(0.64 to 0.96)
Bazzano 2008% - 42  0.90(0.82 to 1.00)
Liu 20043° L 27 0.96(0.81t0 1.13)
Montonen 2005 —— 11  0.69(0.50t0 0.93)
Overall: P=39%, - 100 | 0.86(0.77t0 0.96) |
P=0.18

0.5 1.0 2.0
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http://www.google.co.uk/imgres?imgurl=http://www.goldeneagleconstruct.com/wp-content/uploads/2011/12/broccoli_vegetables-5560.jpg&imgrefurl=http://www.goldeneagleconstruct.com/&usg=__IKDM4VLH2FK63yNRWYrBvd9iEm0=&h=297&w=505&sz=60&hl=en&start=21&sig2=tgvygc9l_mQy6YeZrYGt6A&zoom=1&tbnid=RdeO0pIsEY9JpM:&tbnh=76&tbnw=130&ei=o_hMT5y8GciX8gPy2MTOAg&prev=/search%3Fq%3Dgreen%2Bleafy%2Bvegetables%26hl%3Den%26gbv%3D2%26tbm%3Disch&itbs=1
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Fruits & vegetables: quantity & quality

SYSTEMATIC REVIEW
Fruit and vegetable intake and type 2 diabetes: EPIC-InterAct
prospective Study and meta_analysis European Journal of Clinical Nutrition (2012)

ORIGINAL ARTICLE

A Prospective Study of ociation
° g °
Between Quantity ané >f Fruit
and Vegetable Intake andTncident
° Diabetes Care, 2012, 35:
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Comparing extreme thirds (adjusted analysis, including
quantity of intake)
Total F&Veg: RR 0.61 (0.48 - 0.78)
Fruit: RR 0.70 (0.53 - 0.91)
Veg: RR 0.77 (0.61 - 0.98)
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Dairy intake & T2D: using 7-day food diary

Hazard Ratio [95% CI] for risk of T2D associated
with energy-adjusted dairy product intake, Tertile 3 versus N=4.127
Tertile 1, multivariable model o

Total dairy

. 4

High-fat dairy (=3.9% fat)

L 4

Low-fat dairy (<3.9% fat)

L 4

Milk o
Cheese ¢
Yoghurt —_———
Total fermented dairy products ——
Low-fat fermented dairy products (<3.9% fat) N
- T B - I

O’Connor et al Diabetologia 2014



