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International table of glycemic index and glycemic load
values: 20022

Kaye Foster-Powell, Susanna HA Holt, and Janette C Brand-Miller

Jasmine rice, white long grain, cooked
in rice cooker (Golden World Foods,
Bangkok, Thailand)
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Changes in plasma glucose after tested breakfast.
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The IAUC of plasma glucose after consuming brown rice was
significantly lower than WR 43%.
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Wisdom of the

150~ _ _
-~ Milled rice

- Brown rice

[HEN
-
T

from baseline(mg/dL)
S

Change of blood glucose

0 60 1é0 1;30 22:0

time (min)
szauinmantlasunilas (mean + Standard error of mean) wasansuLlaznu
avnsilsenaudaadiianavisadnanaaafaununausulseniu Taadsy
Tuddsunarlaarrisinany (19219 = milled rice; UNINADI = brownrice)
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This report contains the collective views of an international
group of experts and does not necessarily represent the decisions
or the stated policy of the World Health Organization

Diet, nutrition, and the
prevention of chronic diseases

World Health Organization
Technical Report Series
797

World Health Organization, Geneva 1990

FRUITS AND VEGETABLES Lower limit 400 g/day

PULSES, NUTS, AND SEEDS Lower limit 30 g/day
(as part of the 400 g of

fruit and vegetables)




Ranges of population nutrient intake goals

Dietary factor

Goal (% of total energy,
unless otherwise stated)

Total fat
Saturated fatty acids
Polyunsaturated fatty acids (PUFAS)
n-6 Polyunsaturated fatty acids (PUFAS)
n-3 Polyunsaturated fatty acids (PUFAS)
Trans fatty acids
Monounsaturated fatty acids (MUFAS)

Total carbohydrate
Free sugars®

Protein
Cholesterol

Sodium chloride (sodium)®

15-30%
<10%
6-10%
5-8%
1-2%
<1%
By difference®

55-75%°
<10%

10-15%"
<300 mg per day
<5 g per day (<2 g per day)

[Fruits and vegetables
Total dietary fibre

=400 g per day ]
From foods'

Non-starch polysaccharides (NSP)

From foods'
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Strength of evidence on the association between the cons@\mﬁ@msm
of vegetables and fruit and the risk of chronic diseases

fdsdom of the {and

Evidence judgement (strength of the evidence)

Convincing Probable Possible Insufficient

Obesity

Type 2 diabetes mellitus

{.}E lh

8]

Hypertension
Coronary heart disease (CHD)
Stroke

Cancer
Chronic inflammatory bowel diseases
Rheumatoid arthritis (RA)
Chronic obstructive pulmonary disease (COPD)
Asthma
Osteoporosis
Eye diseases
Macular degeneration
Cataract
Glaucoma
Dhabetic retinopathy

Dementia

| Risk reduction by increased
vegetable and fruit
consumpton, o no assoclation,
~ insufficient evidence

i f— ff— f—

* Weight loss

b oyxr.: .
Welght increase

|

Critical review: vegetables and fruit in the prevention of chronic

diseases Eur J Nutr (2012) 51:637-663
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T vegetable 1 serving
(80 g)/d

-~

* vrisk of ischemic heart disease 10 %

e v risk of stroke 6 %

* Vv risk of certain cancer 1-6 %
(stomach, esophagus, colon, lung)

\_ /

The global burden of disease attributable to low
consumption of fruit and vegetables: implications for
the global strategy on diet

Karen Lock," Joceline Pomerleau,? Louise Causer,® Dan R. Altmann,* & Martin McKee?




. Cardiovascular Disease ( MAHIDOL
14| P-value, test for trend < .001 N UNIVERSIT

Wisdom of the | and
I +
0.6 T { { } {

RR for 2 8 versus < 1.5 servings/d = 0i7 (0.55 to 0.89)

Relative Risk
[=]
[=]

Lo Major Chronic Disease

™! P-value, test for trend = 046

! I T |
) I S SR A B
ol 06 F

RR fomT 8 versus < 1.5 servings/d =0.88 (0.75to 1105)

)
0

<l3 L3299 400 3R4 6758 &+

Fig. 1. Multivariable-adjusted relative risks and 95% confidence intervals of total
fruit and vegetable consumption for major chronic diseases, cancer, and cardio-

vascular diseases using group with fewer than 1.5 servings per day as reference.
T —

Journal of the National Cancer Institute, Vol. 96, No. 21, November 3, 2004
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Risk of stroke for 3-5 and > 5 servings of fruit and vegetables pedjayfmsm

compared with < 3 servings

Servings per day Relative risk (925% CI)
i : 3-5 — ml 0-89 (0-66-1-20)
Joshipura et al® (women) g = 070 (0.58-085)
: & 3-5 — T 0-77 (0-49-1.20)
Joshipura et al® {men) g - 078 (0-57-1.06)
) 2 3-5 = -85 (078-0.93)
Hirvonen et al g = 074 (0-58-0.95)
g 3-5 = 0-94 (0-83-1.07)
Bazzano et al =t = 070 (0-55-0-89)
3-5 — 0-86 (0-66-112)

usTnmwnwa'[uu'mnm 5 servings G1OJU
adwidgovaonisivulsanaaalaanduav (stroke) anavsaga: 26
luamaunuwnusTnmwnuama'luuaanm 3 servmgs MooU

- 16 3- —a— 0-60 (0-39-0-92)

Gillman et al - - 0-49 (0-30-0.79)

3-5 089 (0-83-0.97
Pooled relative risk ) ’I { }

=5 ‘ 0-74 (0-69-0-79)

I I I |
0-2 0-5 1.0 2.0 -0
Relative risk

Square sizes are proportional to weight of each study in meta-analysis.

www thelancet com Vol 367  January 28, 2006
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Pooled risks of stroke (95 % CI) in meta-analysis UNIVERRTS
rarticipants Fruit and vegetable intake (servings per day)
3-5 =5
Sex
Mg ats 945) 0-83(077-089)  071(063-0-80)
Women™" 600) 0-95 (0-88-1-04) 076 (0-69-0-83)
Duration of follow-up
=< 10years™ 384) 0-85 (078-092) 075 (0-64-0-88)
=10yearsihatiae 533) 092 (0-82-1-04) 073 (0-68-0.79)
Dietary assessment method
Food frequency questionnaire=* 778) 091 (0-84-0-97) 074 (0-69-0-79)
Others* = 39) 0-70 (0-52-0-95) 0-60 (0-40-0-91)
Dietary instrument administration
Self-administereds s 676) 0-87 (0-82-093) 074 (0-69-0-80)
- istereds s 241) 091 (07 2-1-16) 0-69 (0-56-0-85)
Subtype of stroke
Ischaemich#+ 1% 195) 0-88 (0-79-0498) 072 (0-66-0.79)
Haemormrhagics o8l 0-92 (0-81-1.0%5) 073 (0-61-0-87)
Dietary intaket
Frujt*/aias 718) 0-89 (0-82-0.98) 072 (0-66-079)
Vegetables™**="* 718) 0-93 (0-82-1.06) 0-81 (0-72-0-90)
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Risk of CHD and CVD associated with eacl@ UNIVERSITY

CHD (coronary heart disease)

Study

Pietinen 1996
Rimm 1996
Wolk 1999
Liu 2002
Bazzano 2003
Mozaffarian 2003
Streppel 2008
Eshak 2010
Kokubo 2011
Crowe 2012
Wallstrom 2012
Threapleton 2013
Pooled estimate

Risk ratio per 7 g/day fibre Risk ratio
(95% Cl) (95% C1)
—- 0.95 (0.89 to0 1.01)
—— 0.82 (0.75 t0 0.91)
s — 0.85 (0.72 to 1.01)
— 0.81 (0.61 to 1.06)
g 0.95 (0.92 t0 0.99)
& 0.93 (0.82 to 1.05)
— 0.88 (0.78 10 0.99)
il 0.76 (0.60 to 0.96)

= 0.82 (0.67 to 1.00)

0.89 (0.80 t0 0.99)

—H—  0.96 (0.87 to 1.06)
i—@H— 0.97 (0.8210 1.16)
- 0.91 (0.87 t0 0.94)

08 09 1 1.1

7/ g/d increase In total fiber intake

CVD (cardiovascular disease)

Study Risk ratio per 7 g/day fibre Risk ratio

(95% C1) (95% Cl)
Liu 2002 —a—  0.90 (0.77 to 1.04)
Bazzano 2003 = 0.95 (0.93 t0 0.98)
Buyken 2010 —®—  0.94(0.82101.08)
Eshak 2010 —- 0.79 (0.69 to 0.92)
Akbaraly 2011 = 0.67 (0.38 to 1.18)
Kokubo 2011 —— 0.89 (0.81 t0 0.97)
Park 2011 —| 0.91 (0.89 to 0.92)
Chuang 2012 -i- 0.87 (0.81 t0 0.93)
Wallstrom 2012 - 0.91 (0.85 t0 0.99)
Threapleton 2013 —=—  0.94 (0.84 to 1.05)
Pooled estimate + 0.91 (0.88 10 0.94)

0.4

Total dietary fibre intake was inversely associated with risk of
cardiovascular disease (risk ratio 0.91 per 7 g/day (95% confidence
intervals 0.88 t0 0.94)) and coronary heart disease (0.91 (0.87 to 0.94

08 1 1.2

Dietary fibre intake and risk of cardiovascular disease:
systematic review and meta-analysis

OPEN ACCESS



Estimated RR
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Risk of CHD and CVD across increasing Y
levels of total fiber intake

2.0 . . e 20 , . -
— Best fitting cubic spline .‘: - Best fitting cubic spline
. - -~ — 95% confidence interval % - - - 95% confidence interval
1 2 E 1 5
4
w
1.0 1.0
0.5 CRERRTR T TR TR T ' ) 0.5 S SR B S : g
0 1 20 30 40 50 60 70 0 10 20 30 40 50 60 70

Fibre (g/day) Fibre (g/day)

Dietary fibre intake and risk of cardiovascular disease:
systematic review and meta-analysis
&880 opEN ACCESS
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Combined study risk estimates for CHD and CVD "~
associated with greater intake of total fiber, soluble or
Insoluble fiber and fiber from different food sources

Outcome and exposure Noof 1%(%) Risk ratio Risk ratio
studies (95% CI) (95% CI)

Total cardiovascular disease
Total fibre (per 7 g/day) 10 45 —— 0.91 (0.88 to 0.94)
Soluble fibre (per 4 g/day) 4 58 . 0.88 (0.7510 1.03)
Insoluble fibre (per 7 g/day) 3 46 = 0.82 (0.70 t0 0.96)
Fibre in cereals (per 7 g/day) 5 15 — 0.92 (0.84 to 1.00)
Fibre in fruit (per 4 g/day) 4 0 —— 0.96 (0.93 to 1.00)
Fibre in vegetables (per 4 g/day) 4 0 —e 0.92 (0.87 10 0.96)

Coronary heart disease
Total fibre (per 7 g/day) il 33 —-— 0.91 (0.87 to 0.94)
Soluble fibre (per 4 g/day) & 47 i 0.89 (0.781t0 1.02)
Insoluble fibre (per 7 g/day) 5 72 - 0.82 (0.6810 0.99)
Fibre in cereals (per 7 g/day) 9 65 —_— 0.84 (0.76 t0 0.94)
Fibre in fruit (per 4 g/day) 9 62 — 0.92 (0.83 t0 1.01)
Fibre in vegetables (per 4 g/day) 9 0 — 0.94 (0.89 t0 1.00)

0.6 0.7 0.8 09 1 141

Dietary fibre intake and risk of cardiovascular disease:
systematic review and meta-analysis
&880 opEN ACCESS



Meta-analysis of Intake and the risk of
colorectal adenoma (high vs low intake)

Study ID High vs. low RR (95%Cl) Wt (%)
Case-control i

Little (1993) — 0.63 (0.30, 1.31) 262
Neugut (1993) —I—I— 0.77 (0.52, 1.15) 5.73
Sandler (1893) L 072(042 1.24) 404
Olsen (1994) —-I-—*l 0.39(0.20,0.70) 3.33
Martinez (1996) —-T— 0.50 (0.30, 0.90) 397
Haile (1997) —.— 046 (0.26,0.84) 364
Almendingen (2001) — 0.90(0.10,5.90) 043
Breuer-katschinsk (2001) B JE— 0.47(0.23,099) 266
Temy (2002) —— 0.69 (0.47, 1.02) 5.86

I:_i_______ P T T T i — PP B AT A AT ¥

I l.a-—= — — —= ] [~ [~ o 2
' wnuslnalgaanisunniaduidgonanasiduuzisoanld

[ .
' Tnnidssndnndunusinalseinisiosiniososa: 28

Fu (2012) - 0.77 (063, 0.94) 897
Subtotal (-squared =48 5%, p = 0.016) (} 066 (056, 077) T7T1.69
- I
Cohort !
Platz (1997) - 0.93 (066, 1.32) 6.47
Fuchs (1999) —— 0.91(0.71,1.16) 817
Nagata (2001) . 1.16 (0.85, 1.60) 6.96
Tantamango (2011) - 0.71(0.51,099) 6.71
Subtotal (-squared =32 1%, p=0220) <P 0.92(0.76,1.10) 28.31
= ]
Overall (I-squared = 54.8%, p =0.002) Q 0.72(0.63,0.83) 100.00
NOTE: Weights are from random effects analysis |

! [ I I

A S5 1 2 10

Gastroenterology. 2013 Nov 8. pii: S0016-5085(13)01586-2. doi: 10.1053/j.gastro.2013.11.003.
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Linear dose-response analysis per 10-g/d inc@ass: TY

OL

Wisdom of the | and

Intake to reduces risk for colorectal

adenoma
Study ID Per 10 g/day increment

Case-control

Little (1993)

Sandler (1993)
Martinez (19986)
Haile (1997)
Almendingen (2001)

Lieberman (2003)
Peters (2003)

""I!'I!i

t .-#-+

RR (95%Cl) Wt (%)

089 (0.74, 1.07)
078 (0.60, 1.02)
082 (0.69, 0.97)
078 (0.70, 0.88)
1.06 (0.73, 1.55)
087 (0.74, 1.01)
092 (0 A8 0 961

4.50
253
5.04
8T
1.36

5.70
14 49

uslnalgonnasiwuzuduaz10 nsu d@rvasnaaadv

1dgogovnisiduuzisvanldinnlasasa:z 9

LI FLLEN I~I-=IL||.II'=IIE'LI — gy 2 LTDI '.l - L UJLJI Y

I
. I
Cohort ;
Platz (1997) hd
Fuchs(1999) -
Fu(2012) =
Subtotal (l-squared =43.1%, p=0.173)

I
Owveral (l-squared = 54.4%, p =0.008) ¢

|
NOTE: Weights are from random effects analyﬂs [

OO LF OO, LF ZPee )

099 (0.93, 1.05)
097 (0.89, 1.07)
091 (0.85, 0.97)
096 (0.90, 1.01)

091 (0.87, 0.95)

L |

12.89
9.96

12.38
35.23

100.00

.1

Gastroenterology. 2013 Nov 8. pii: S0016-5085(13)01586-2. doi:

10

10.1053/j.gastro.2013.
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Meta-analysis of Intake and the risk of
colorectal adenoma (high vs low intake)

Study ID High vs. low RR (95%CIl) Wt(%)
Case-control i
Halle (1997) - 1.34(076,2.38) 356
Lieberman (2003) —I-i—- 0.73(047,1.12) 6.08
Peters (2003) - 0.80 (0.71,0.93)  456.49
Sublotal (I-squared =38.2%. p = 0.198) < 0.85(066.1.09) 58.13
wnuslnalaenisonnwalivanlaoiuidsoaenisivuu=iSe
C :
- airldlnrgdesnonnaunusinalaoanisissnososa: 16
Fuchs (1999) = 085(068,1.06)  21.34
Tantamango (2011) . 1.07 (0.75,1.50) 937
Subtotal (I-squared =0.0%, p = 0.454) < 0.88 (0.75,1.04)  41.87
Overall (-squared = 7.6%. p = 0.368) 0 0.84(0.76.0.94)  100.00
HOTE: Weights are from random effects analysis :
| | | |
1 5 1 2 10

Gastroenterology. 2013 Nov 8. pii: S0016-5085(13)01586-2. doi: 10.1053/j.gastro.2013.11.003.
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Meta-analysis of Intake and the risk
of colorectal adenoma (high vs low intake)

Study ID High vs. low RR (95%Cl1) Wt(%)
Case-conftrol :

Haile (1997) - : 0.77 (0.45,134) 485
Lieberman (2003) —L|-— 109(0.71,169) 601
Peters (2003) - 1.00(0.89,115)  50.86
Subtctal MLemmmmd = A (0L n= A EAGY A noamsn 14% 7

wnuslnaloeinisonndnuiniaouidsononisiduu=iso

Cohg o 1 2 ] [ — p— 2 — 2

- anldinrydeanonnaunusinalaeanisioeanososa: 7
|

Fuchs (1990) —=) 080(071.112) 1099
Tantamango (2011) — - 0.68(0.48,006) 424

Subtotal (l-squared = 1.4%, p = 0.363) 0.85 (0.72, 1.00) P.26

-

1
Overall (I-squared= 8.0%, p = 0.35) (3 0.93(0.84,104)  100.00

i

1

1

NWOTE: Weights are from random effects inalysis

| | 1 |
1 e 10

-
M

Gastroenterology. 2013 Nov 8. pii: S0016-5085(13)01586-2. doi: 10.1053/j.gastro.2013.11.003.
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Meta-analysis of

Study ID

Case-control

MAHIDOL
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Intake and the risk ot~
colorectal adenoma (high vs low intake)

High vs. low RR (95%Cl) Wt(%)

Little (1993)
Sandler (1893)
Haile (1997)

0.29 (0.14, 0.59)
0.68 (0.39, 1.20)
- 0.71 (0.46, 1.09)

Almendingen (2001) L

0.20(0.10, 0.20)

H

563
7.86
10.57
285

wnuslnaloeinisvoinsuisuininouidsoaanisiduuzisSo

anldinnidasnoinaunusinalaenisussnosova: 24

Platz (1997)
Fuchs (1999)

Peters (2003)

Tantamango (2011)

Subfotal (l-squared = 11.7%, p = 0.334)

Overall (l-squared =67.7%. p=0.002]

NOTE: Weights are from random effects analysis

e 1.20 (0.86, 1.66)
: 0.92 (0.75, 1.14)
- 0.88 (0.79, 0.97)
— 0.83 (0.60, 1.16)

0.91(0.82, 1.01)

<> 0.76 (0.62. 0.92)

Y

13.32
16.96
19.77
13.30
63.35

100.00

T
A

— 1 T
5 1 2 10

Gastroenterology. 2013 Nov 8. pii: S0016-5085(13)01586-2. doi: 10.1053/j.gastro.2013.
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Portion size of vegetable

Table 2 Average serving sizes of vegetables (g)

Food n Mean SEM Median Pz Pao
Broccoli 180 72 3 54 54 89
Brussels sprouts 96 63 3 56 39 a7
Cabbage 171 84 3 a0 58 96
Carrots 432 56 1 61 39 72
Cauliflower 165 81 3 60 60 114
Courgette 34 65 7 60 33 94
Cucumber 262 34 2 24 20 40
Leeks 27 84 12 67 45 104
Lettuce 368 26 1 24 15 33
Mushroom 101 50 4 40 21 66
Onion 131 53 L 46 17 71
Parsnips 73 52 4 42 33 65
Peas 301 56 2 45 29 81
Pepper 43 32 4 20 10 60
Spinach 19 107 5 a7 97 136
Swede 47 55 5 47 35 67
Sweet corn 43 101 24 43 28 105
Tomato 691 86 2 85 43 120
Soups 157 65 3 48 36 102
Dried beans 209 72 2 60 55 90
Canned beans 148 147 7 137 79 210
Mixed salad 167 74 2 75 45 90
Vegetable dishes 122 99 7 75 24 174

SEM - standard error of the mean; P.g — 20th percentile; Pgy — 80th

percentile.
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vegetable 1 )

serving:

32-147 g
\J

~ 80 g/d

J

s ‘five-a-day’ an effective way of increasing fruit and vegetable
Public Health Nutrition: 7(2), 257261
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Portion size of fruit

Table 3 Average serving sizes of fruits (qg)

Food n Mean SEM Median Pz Pao

Apple 803 113 1 112 112 112

Banana 575 95 1 100 80 100

Blackbemy 16 101 17 76 70 140 ( \
Blackcurrant 11 39 8 40 10 57 . . .
Dried fruits 129 31 2 28 16 40 fruit 1 serving.
Fruit salad 75 128 6 130 81 184

Grapefruit 165 126 3 116 116 140 31-158 g
Grapes 125 83 4 70 50 114

Kiwi 30 52 ) 60 30 65 \L

Melon 56 168 11 151 102 227

Orange 176 163 3 160 120 210 ~

Orange varieties 121 74 2 70 60 96 80 g/d

(e.g. satsuma) \ /
Peaches 78 97 5 120 52 122

Pears 151 158 4 160 127 170

Pineapple 45 81 7 80 41 112

Plums/greengages 81 112 a8 92 46 159

Prunes 67 31 2 24 20 49

Raspberries 37 107 12 114 36 219

Rhubarb 21 106 15 90 55 140

Strawberries 83 103 6 96 60 150

SEM - standard error of the mean; Pz, — 20th percentie; Pg, — 80th
percentile.

s ‘five-a-day’ an effective way of increasing fruit and vegetable
intqkesg Public Health Nutrition: 7(2) 257261
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