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The amount of carbohydrate in the reference
and test food must be the same.

Four pronged approach

What 1s Glycemic Index (GI)?
Factors affecting GI

GI vs Glycemaic load (GL)
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Summary of dietary guideline for diabetes



Risk of Diabetes

Family History
Age
Overweight

Lack of Exercise
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Lifestyle changes
Disease of Pancreas

Medications and other
Endocrine problems

History of GDM



GOALS OF MEDICAL NUTRITION TH

CFRAPY

Attain and maintain optimal metabolic outcomes
Blood Glucose
Lipid Profiles
Blood Pressure

Prevent and treat the chronic complications of diabetes

Improve health via healthy food choices and physical

activity
Address individual nutritional needs
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Four-pronged Approach

Assessment
Goal setting
Nutritional intervention

Patient empowerment



Assessment

Biochemical
FBS, HbAlc, lipid profile, renal and liver function
Anthropometric

Body weight, height, body mass index (BMI), body fat
%

Intake Assessment

Type, amount of food intake, food habits, lifestyle,
activities, pyschosocial issues

Comprehension level
Literacy, education level, age



Body Mass Index (BMI)

Asian BMI Category
<18.5 Underweight
18.5-22.9 Normal
23-24.9 Overweight
25-29.9 Obese

>30 Morbid obese

*World Health Organization (WHQO, 2004) proposed normal BMI as 18.5-24.9 for
General population. However, BMI between 23-24.9 with increased risk of chronic
diseases



BMI and Desirable body weight
calculation

BMI = body weight (kg) +~ body height (m?)
Ex: BMI =60/1.6/1.6 = 23.4 kg/m?
Desirable body weight (DBW or IBW)
=1l.6mx 1.6m x 18.5 (lower range) =47.3

=1.6m x 1.6m x 23.0 (upper range) = 58.9

IBW for an individual with 1.6m: 47 — 59kg



Nutritional Prescription

Energy level
Sedentary DBW x 25-30
Moderate DBW x 30-35
Heavy DBW x 35-40
Obese DBW x 20-25

o Or current energy intake minus 250-500kcal per day



Goal Setting

Patient involvement
Specific-target

Promote positive changes
Realistic



Nutritional Intervention

Complex issues to consider:

Eating habit, socioeconomic status, working hours,
lifestyle, education level, other medical problems or
underlying complications etc

Nutritional prescription
Individualized meal plan formulation



Diet Education

ik7KIEEVIETRIA
Carbohydrate Counting

FHiEisEr Glycemic Index
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DIABETES FOOD PYRAMID

Fats, Qils and Sweets Keat,
Meat Subsfitutes
and Other

Profedns

Breads, Grains and Other Starches
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DM Nutrition at a Glance

CHO & Monounsaturated fats = 60 — 70%

oSFA = < 7% > 130g
*PUFA = < 10% eSucrose = < 10%
*MUFA = 10 - 15% eFiber = Encouraged

eMinimize Trans Fat

‘

ADA, Nutrition principles and recommendations in
diabetes, Diabetes Care 27 (2004) S36-546.

ADA, Standard of Medical Care, Diabetes Care 29

> 0.8 g/kg BW HQP (2006) 54-542 14
(.8 g / kg BW for CKD DNSG of the EASD, Recommendations for the
12/8/2015 nutritional management of patients with diabetes

mellitus,Eur. J. Clin. Nutr. 54 (2000) 353-355.



Nutritional Prescription

Carbohydrate (CHO): 45-60% of total energy
(Obese 35-40% with minimum 175g CHO per day)

o Lower total amount CHO
o Lower glycemic index (GI) / load (GL)
o Nutrient dense CHO
o Increase fibre
o CHO distribution
o Consistent intake
ADA Position statement



Nutrients

Fiber

Protein BlOOd
Fat

Glucose
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Carbohydrate

Ma A
Sugar
FEF I Sucrose

S Fructose
%=1 Glucose
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Foods Containing CHO

Grains

Rice, Noodles, Pastas,
Congees

Breads, crackers
Fruits / Fruit Juices
Starchy Vegetables

Potatoes, Yams
Taro, pumpkins
Carrots, Corns
Sweets & Pastries
Cookies, cakes

Sweet soups
Ice cream, puddings

Milk & Yogurt
Milk, yogurt
Calcium fortified
soymilk

Dried beans
Chestnuts
Beans, peas, lentils
Cellophane noodles

Soy products

Dried Tofu
Soybeans
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CARBOHYDRATE COUNTING
To evenly distribute total CHO in diet.

Daily CHO Allowance
200 g
Brkfst ||Lunch PM Dinner Night

40-50 g /|{50-60 g 15-20g  50-60 g @ 10-15¢g
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Carbohydrate Distribution for

Adults
Female Female Male
(Sedentary) | (Moderate to Active) | (Moderate to
(Sedentary)
Main 40-50 g 50-60 g 60-70 g
meals
Snack 10-15 g 15-20 g 20-25 g




Fibre (18-25g per day)
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Fiber

Soluble Fiber
KB g




Insoluble Fiber JE/K ;A1 ke #E

Roughage!

Aid 1n digestion

The structure of plant cell walls

Nature’s broom

Add bulk / softness to stool

Prevent constipation, hemorrhoids, diverticulosis
Decrease transit time

Decrease potentially harmful substances in food waste
linger in the intestines



Soluble Fiber /K3

In soft liquid foods

the fiber 1in oats and beans
Form a gel consistency

Helps to lower LDL cholesterol

lower GI, helps to control
Blood sugar level
Triglyceride
Weight
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Fiber

Soluble Fiber Insoluble Fiber
Oats @.2g0.75cup) All bran cereal ¢.2¢/0.3cup
Purple passionfruit Wheat bran ai.sgo.scup)

(6.5g/0.5¢cup)

Shredded wheat @sg/cup)

Orange (1.8g/medium size)
Green pea (3g/0.5¢cup)

CaI‘I'Ot (1.7g/0.5¢cup)

Psyllium seed husks Okra @.1g0.5cup)

(3.5g/tbsp) Flaxseeds @.2¢/tbsp)

Metamucil @.agibsp) Kidney beans (5.9 g/0.5cup)

Lentils «.6g0.5
Tofu (.82/0.75¢up) (4.6 g/0.5cup)

Avocado ¢.1g/0.5cup)

Kidney beans g0.5cup)
Sweet potato (1.8¢/0.5cup)
Asparagus a.7g/0.5cup)
Flaxseeds (.2g/tbsp)

Dried figs (.9g/0.25cup)
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Made of amino acids

T

Proteins £

Build, repair and maintain your body tissues

Provide energy when CHO and fats are short in
supply

Nonessential amino acids vs. essential amino
acids

4 kecal / gram
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Amino Acids

Essential AA Conditionally Essential
Phenylalanine AA
Valine Arginine
Threonine Cysteine
Tryptophan Glycine
Isoleucine Glutamine
Methionine Histidine
Leucine Proline
Lysine Serine

Tyrosine



Protein Needs

Adult: 0.8-1.0 g / kg body weight
Male: 56 g/ Female: 46 g
~ 10- 20% total kcal

Pregnancy + 10 g/ day
Renal
Predialysis 0.6-0.8g/kg BW
Hemodialysis 1.1-1.4 g/ kg BW
Peritoneal dialysis 1.2-1.5 g/ kg BW
Liver
Hepatitis 1-1.5 g/ kg BW
Cirrhosis 1-1.8 g/ kg BW
Encephalopathy 0.5-1.2 g/ kg BW
Cancer
General 1-1.2 g/ kg BW

Cachexia 1.2-1.5 g/ kg BW
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Desirable Blood Cholesterol Levels

for Diabetes

Desirable level

AderoyJ, uoninny [BOIPIN

cholesterol Ratio

Total cholesterol < 5.2 mmol/L
Triglycerides <1.69 mmol/L
HDL-cholesterol (‘Good”) >1.55 mmol/L
LDL-cholesterol (‘BAD’) < 2.0 mmol/L
Total cholesterol/ HDL- <3.0

Reference: NCEP ATPIII (2013) U.S.A.
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Dietary Advice

Eat less fat, especially saturated fatty acids and trans fatty
acid
Limit high cholesterol foods

Eat more high fiber foods, for examples vegetables, fruits,
oatmeal, wholegrain products, soybean products and dried
beans.

Avoid excessive sugar intake

Avoid excessive alcohol intake

12/8/2015
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Dietary Advice

Increase fish intakes (especially oily fish) twice weekly,
approximately 6 ounces per week

Maintain regular exercise
Achieve and maintain desirable body weight

Follow the Healthy Food Pyramid to achieve a balanced
eating habit

12/8/2015
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Type of Fatty Acids

Saturated fats Unsaturated fats

Monounsaturated ] Polyunsaturated

Trans fatty acids

12/8/2015
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SATURATED FATS

Increase LDL.-cholesterol level

Meat products, full cream milk and many processed
foods that are made with lard, palm and coconut oil

12/8/2015
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POLYUNSATURATED FATS

Lower LDL-cholesterol level

Corn, sunflower, soybean oils, grapeseed oil

MONOUNSATURATED FATS

e Lower LDL-cholesterol

* Replacing saturated fats can further increase
HDL-cholesterol

e Camullia, Olive, canola and peanut oils,
almond, hazelnuts and avocado 45
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TRANS FATS

Hydrogenated fatty acids that increase LDL-cholesterol
and reduce the HDL-cholesterol

Deep-fried foods, hard margarine and cakes.

12/8/2015
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CHOLESTEROL

Increases the blood cholesterol level

fatty meats, animal organs, squid and octopus etc.

12/8/2015

47



EFARESRE

Low Glycemic Index Diet
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What 1s GLYCEMIC INDEX (GI)?

GI 1s a measure of the effects of carbohydrates
(CHO) on blood sugar levels

GI 1s defined as the area under the 2-hr blood
glucose response curve (AUC) following the
ingestion of a fixed portion of CHO (usually 50g)

GI = AUC of test foods x 100
AUC Of Standard (either glucose or white bread)

N
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Glycemic response

in healthy adults B Hioh glucose

responsae (high Gl)

| Bl Lowglucose

response (low Gl)

oo

Plasma glucose (mmol)
L# 1)

4 0 0.5 1 1.5 2 2.9 3
Time (hours)

Plasma glucose response (mmolfl) from a high versus a low Gl food,
The chang® in blood glucosa concantration over time is expressed and
calculated as the area under the curve (ALIC) (Wolaver at al,., 1991).
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GLYCEMIC INDEX (GI)

BG response of 50 grams of “test food”

X 100 %

BG response of 50 grams of Glucose
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Intermediate:
55-70

K

51



Factors affecting the glycemic index of foods

O Factors are:
» Type of starch
» Cooking time
» Food processing
* Sugar content
» Fat content
* Protein content
 Fibre content
» pH of foods
* Maturity of foods




Type of starch

Amylose (IE5EE7) Amylopectin(Z 1)
Glucose chain from Glucose chain from
200 to 20000 units 1000 to 300000
Spiral structure Tree like structure
Difficult to digest Easily digest (more
Low GI surface area)

High GI




Cooking Time

o The longer the cooking time, the higher the GI

o The more water the food 1s absorbed while cooking, the
more starch 1s released at the same time

Pasta cooked for 5 min -2 GI 34
Pasta cooked for 15 min -2 GI 40

White rice cooked for 1 min - GI 46
White rice cooked for 6 min =2 GI 87




Food Processing

o The more food processing is done, the higher the

GI
Corn flakes Instant Oats Roll oats
Gl = 86 Gl =83 Gl =42-50




Food Processing

o The more food processing on the grain, the higher the GI of
bread

Pumpernickle White bread
Gl =46 GI=73




Sugar content

o Different sugar differex
S fructose 19

[ I sucrose 68

& &)1E glucose 100

ZoEkE maltose 105




Fat content

o The higher the fat content, the lower the GI
o Fat slows down digestion
o Fat 1s absolutely not healthy!!!

white rice B R Fried Rice &M ¥ 8k
Gl = &9 Gl =80
7 . =N




Protein content

o Protein content of food slow down gastric
emptying and digestion, thus lower GI

Milk Macaroni

Gl =11-46 Gl =56




Fibre content

o The higher the dietary fibre the low the GI

Soluble fibre Insoluble fibre
- Slow down digestion and - Insoluble fibre acts as
absorption of sugar shielding effect
against enzymatic
degradation
- Lower GI - Lower GI

- Baked beans (150¢g) GI = 40 - Corn (150¢g) GI =52




pH of foods

o The lower the pH (more acidic), the lower the GI
» Low pH slows down digestion

Orange (120g) Watermelon (120g)
pH=4.6 pH=5.2-5.6
GI =31-51 GI =72-80




Maturity of foods

o The maturer the fruit, the higher the GI

Green banana (1) Riped banana (1)
Gl =52
P




GLYCEMIC LOAD (GL) F#E&a T

Glycemic load (GL) 1s a ranking system for carbohvdrate
content in food portions based on their glycemic index

(GI)

GL 1s to predict blood glucose values of different types
and amounts of food

GL — GI X the amount of available carbohydrate (g) in a 100g serving
100

GL > 20 High; GL 11-19 Medium; GL < 10 Low

For example instant oatmeal GI = 83; 100g contains
22g CHO

GL=18=83x 22
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Alternative Sweeteners {X1&

e 6 types of FDA approved alternative sweeteners

Brand name | FDA approved Relative Safety daily dose Equivalent to Heat
years sweetness | (mg/kg body weight) 12 fl.oz sugar tolerance
to sugar FSRESENE free pop drink INEFEE
ELRbRREH (Z5/ (cans)
(&) FATEE) HF12% 6%
vaIZ/Kr B
()
Saccharin Sweet’N 1958 300 5 8 X
HEAE Low
Acesulfmae K Equal 1988 200 15 40 v
i N B #
Sucralose Splenda 1999 600 15 68 v
= G
Aspartame Equal 1981 200 50 187 X

FefHr = & Pal Sweet

Stevia Equal 2008 250 4 17 v
Ht% KARORI

Luo hanguo  Luo han guo 2011 230 6.8
extract extract

SRR



FI}

*J*Jﬁf ,.,‘%E’Jﬁkﬁﬁ Hl|

7/

h

~

.\

E# Tt '_&ﬁﬂj] ’h

HCiKIEEVFE, ERFEEERNK

E&Fv‘ﬁ"i

op
'§

>+
-_".r




RRAREBERERA

° ‘EE*IEq:%/EEyDﬁ'\'ﬂZ*?F/Hﬂ 1E4H. %E*%/Hﬂ%
BRI A58 AR 4 H

° %Elﬁ \51 ﬁ \%]
° /_:;%;I—é \gfl:%;’f\EA

ae SHI| [T A

[=|

79

- [HEED)




Q & A ZfFE




