
1 

Nutrition-related Non-Communicable 
Disease: a global perspective  

with a Sri Lanka touch 

Prof Dr Fred Brouns 
School of Nutrition, Toxicology and Metabolism (NUTRIM) 

 Maastricht University 
Netherlands 

 
 

Disclosure 
1.  This presentation has been made WITHOUT any 

involvement of the Food Industry. 

2.  The sole intention of the author is to help create 
transparency to the academia, public, industry and 
policymakers on truthful interpretation of science. 

3.  The opinions expressed are based on current scientific 
evidence as presented in various reviews and meta-
analysis 

4.  The author has no conflicts of interest related to the 
data presented here!  

During a 70 yrs life time 
•  You spent ≈ 50.000 hours on eating and drinking 
•  You consume > 55.000.000 Kcal 
•  You drink > 65.000 liters of fluid 
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•  So, every individual should be an expert.. 
•  You are what you eat! 
•  So, if you talk about my food you talk about ME! 
•  My food is “EMOTION”! 
 

One week of food 
and drink in a 
North Carolina 
family 
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Lets put things in perpective 
•  Nutritional Non Communicable Diseases 

•  Underweight, stunting, obesity, diabetes, CVD, dental 
caries,  

•  Need for eslected reduction: energy, sugar, fat, salt, 
meat, trans fat 

•  Need for increases fruit, vegetable, whole grain, fiber 

•  Sugars and bread/gluten as a cause of chronic disease 

•  Conclusions 

“Hunger” or “would like to snack a something” 
 

More deaths by over- than undernutrition 

Data on 2000 from WHO (2002) 
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Obesity and Type 2 diabetes: global health threats 

In 2050 heeft 1 op 3 personen diabetes…..? 

2000 

Obesity Trends* Among U.S. Adults 
BRFSS, 1990, 2000, 2010 

(*BMI ≥30, or about 30 lbs. overweight for 5’4” person) 

2010 

1990 

No Data          <10%           10%–14%      15%–19%           20%–24%          25%–29%           ≥30%   
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Diabetes  
– growing national prevalence 

> 12% > 10% > 8% > 6% < 6% > 15% 

2011 2030 

Source: International Diabetes Federation, Diabetes Atlas 
5th edition 2011 

Draft version 14-05-2012 prepared by  
Line Lindner MSc, ICC  and Healthgrain Forum Communication Task Force 

Sugars intake for adults and children 

•  Brouns F, World of food ingredients April -May 2015; 70-72 

•  Public health recommendations and policies aiming at 
reducing fructose consumption only, without additional diet 
and lifestyle targets, would be disputable and impractical. 

 
•  Although the available evidence indicates that 

consumption of sugar-sweetened beverages is associated 
with body weight gain, and it may be that fructose is 
among the main constituents of these beverages,  energy 
overconsumption is much more important to consider in 
terms of the obesity epidemic.  

Misconceptions about fructose-containing 
sugars and their role in the obesity epidemic 

Vincent J. van Buul1, Luc Tappy2, & Fred J. P. H. Brouns1 
Nutrition Research Reviews March 2014 

 

More income drives overweight when 
diet becomes Westernized 
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Increasing income and changing to 
western diet types increases NNCDs Satistics Sri Lanka 2008-2012 

•  Underweight children < five (%) 2008-2012*, poorest vs 
richest quintile 29% : 11% è ratio 2.6   

•  Underweight 21% , severe 3.7%   
•  Stunting –low hight for age- 17%, Wasting- low weight 

for hight- 15%   
•  Overweight 0.8%  

  
•  A primary school net enrolment of 93% (ratio of urban 

to rural = 1:1) allows for optimal education measures! 

http://www.unicef.org/infobycountry/sri_lanka_statistics.html 

Nutrition-related  
Non-Communicable Disease (N-RNCD)  

•  Noncommunicable diseases (NCDs) are responsible for 
over 60 percent of global deaths (WHO 2012). 

•  About 80 percent of those deaths occur in low and 
middle income countries. 

 
•  In Sari Lanka NCDs è  71% of total deaths in 2001 
•  Sri Lanka Major mortatilty causes: vascular diseases 

[CHD, CeVD, hypertension], diabetes, chronic 
respiratory and renal disease, and cancers.  

*http://www.health.gov.lk/en/NCD/index.php 
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Fat reduction 

Salt reduction Transfat reduction 

Sugar reduction 

Less calories 

More 
fruit, vegetable, whole grain, fiber, protein, water 

Promoting ONE health target is SELDOM effective 

More physical activity Less TV viewing 

The 1st 1000 days of life 

•  Growing body of evidence that in-utero, infant and 
young child undernutrition is directly linked to 
vulnerability to adult nutrition-related NCD. 

•  Health and nutrition interventions in the 1,000 days 
period, or from conception to two years of age, can 
provide additional benefits beyond the immediate term 
in the form of reductions in N-RNCD incidence and 
mortality  

(Barker 1992; Gluckman et al 2010).  

Sugary 
drink 

MINDLESS eating 
while TV watching 

LARGE 
portions 

•  Promote active lifestyle: children at least 60 min, adults 
150 min. sports/week 

•  Standing school desks è + 15% energy expenditure 
•  Promote snacking of fruits, vegetables 
•  Promote a daily healthy breakfast 
•  Discuss effects of sugary beverages 
•  Restrict snacking of processed high sugar/fat-low 

nutrient snacks) & sugar sweetened soft/fruit drinks 
•  Limit TV viewing, computer gaming 
•  Discuss alcohol use 

Child life style promotion to reduce 
NNCDs 
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•  Body weight = energy in çè energy out 
•  Nutrients and exercise metabolism share common 

metabolic pathways 

•  Physical activity reduces risks of obesity, diabetes, 
CVD, CerebroVD, cancer, osteoporosis,  … 

•  Diet + physical activity interventions are sign more 
EFFECTIVE in reducing NNCD risks vs. Pharma 
interventions. 

Physical activity, diet and Health are 
strongly interconnected 

Obesity, Diabetes & CVD 

Fat  Free Sugars 

Carbohydrate Gluten 

Fructose Fiber  

Whole Grain  -   Fruit     Vegetable  

A role of added Sugars and Fructose, 
in the Global Development of an 
Overweight Population has been 

suggested 
 

But, is there a causal link? 

Am J Clin Nutr 2004;79:537–43.

Gross et al, AJCN 2004, 79; 774 

Sugar consumption= 
per capita sugar 
disappearance rate 

obesity 

There is a correlation………… 
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What do correlations mean? 
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The left and the right show similar developments and may 
seem to be related BUT are not! 

 
Both are unrelated effects of age! 

The average adult body weight as 
measured by the National Health and 
Nutrition Examination Survey. 

Hall et al November 2009 | Volume 4 | Issue 11 | e7940 

Food waste drives obesity….?? 

What do correlations mean? 

What do correlations mean? 

Water intake does NOT drive obesity 
REVERSED CAUSALITY. 
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Carden and Carr Nutrition Journal 2013, 12:130 
http://www.nutritionj.com/content/12/1/130 

Misconception: 
Fructose increased disproportionally 

 

Carden and Carr Nutrition Journal 2013, 12:130 
http://www.nutritionj.com/content/12/1/130 

Today we eat more fat 
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Today we eat more calories 

* 

* emerging from a socialist-type command economy towards a market-based economy  

Sievenpiper et al. Mayo Clin Proc. 2015 Jul;90(7):984-8 

Only SSBs are associated with diabetes:
Results from 5 systematic reviews and meta-analyses of 13 cohorts

1Malik VS et al. Diabetes Care. 2010;33:2477-83 
2Xi et al. PLoS One. 2014;9:e93471 
3Aune et al. Am J Clin Nutr. 2013 Oct;98(4):1066-83.  
4Buijsse et al. Eur J Clin Nutr. 2015 Apr;69(4):455-61. 
5Aune et al. Eur J Epidemiol. 2013 Nov;28(11):845-58. 
6Li et al. BMJ Open. 2014;4:e005497 
7Tsilas, et al., unpulished 

Benefit Harm

Source Cohort 
comparisons

Participants Cases Median
Follow-up

Risk ratios (95% CI) I2

Foods
SSBs1

SSBs (fruit drinks)2

100% Fruit juice2

Yogurt3

Sherbet3

Ice Cream3

Cakes, cookies4

Cereal (whole grain)5

Fruits6

9

4

4

8

2

2

8

3

11

310,819

191,686

137,663

187,170

78,437

78,437

16,154

128,314

424,677

15,043

12,375

4,906

15,893

2,846

2,846

778

4,202

22,995

10y

19y

10y

10y

11y

11y

16y

10y

11y

1.26 (1.12, 1.41)

1.28 (1.04, 1.59)

1.03 (0.91, 1.18)

0.86 (0.75,0.98)

0.90 (0.79,1.03)

0.83 (0.73,0.95)

0.96 (0.86, 1.07)

0.72 (0.55,0.93)

0.93 (0.88,0.99)

66%*

43%

6%

59%*

0%

0%

35%

78%

0%

Sugars
Total sugars7

Total sucrose7

Total fructose7

13

7

7

109,651

175,360

129,480

13,906

3,829

3,613

12y

6y

9y

0.90 0.73, 1.12)

1.0 (0.90, 1.1)

1.0 (0.90, 1.1)

90%*

50%*

50%*

0 0.5 1 1.5 2

Misconception: 
Most added sugars are consumed with SSB’s 

•  Facts: 
•  More of the calories from added sugars came from foods 

rather than beverages. 

•  Foods contributed 67% of calories from added sugars 
compared with 33% from beverages  Source 

Sugar Use in Europa is stable: 
about 18 million tons /year 

23% 

16% 

13% 5% 

18% 

4% 

21% 

             Market segmentation 

Beverages 

baked products 

Confectionary 

Dairy 

Other food usage 

Non-food Chemical 

Household Consumption 

Source: Cargill analysis-Forum Nachhaltigkeit, 12.-13.11.2015 in Berlin 

Table sugar 
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Dental caries Sri Lanka 

•  410 children; 1-5 yrs old 
–  None had a routine visits to a dentist. 
–  Practices related to tooth brushing were satisfactory. 
–  Prevalence of dental caries reached 68.8% at 5  years. 

•  1218 children; 15 yrs-olds from 48 schools Colombo 
region  
–  dietary patterns from the 13 foods/food groups accounted for 

41.44% of variation in the dietary intake 
–  the sweet dietary pattern, household income and oral hygiene 

status emerged as significant predictors of dental caries. 

Perera et al BMC Oral Health 2012, 12:49 
Perera Oral Health Prev Dent. 2010;8(2):165-72.  

Grains and Healthy Living 

Draft version 14-05-2012 prepared by  
Line Lindner MSc, ICC  and Healthgrain Forum Communication Task Force 

Consumption of wheat-foods is the  
cause of obesity and chronic disease  

say Davis, Perlmuttter, a.o. 

Grain kernel and its components: 
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Differences between WGFand RF  
 

Source: National Nutrient Database for Standard Reference (Release 24), ARS, USDA 
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Micronutrients 

Wheat flour, wholegrain Wheat flour, white, all-purpose, unenriched 
% 

Empty Calories” 

Bioactieve componenten in brood 

Health benefits 

Synergistic effects 

Phytosterols  
Cholesterol-lowering 

Alkylresorcinols 
Enzyme inhibitors 

Antioxidant 

Phytate 
Mineral complex/

Antioxidant 

Vitamin E 
antioxidant Folate                                                               

Choline, betaine 
Methyl donors 

Magnesium, 
chromium, zinc 

Improved 
insulin action 

 

Ferulic acid 
Antioxidant 

Oligo- 
Saccharides 

Prebiotic 

Tocopherols & -
trienols 

Lignans 
Phytoestrogens 

.WG NUTRIENT 
complex 

. Bulk 

. Satiety 

. Absorption 
modulation 

. SCFA 

. Immune     
        support 
. Inflammation                               
       reduction 

 
 

Source: HEALTHGRAIIN       http://www.healthgrain.org/  
 

Dietary fibre 

Spectrum of Whole Grains Benefits 

Whole 
Grain 

Colon Cancer- 

Aging 
Process 

Existing Health Claim Good Evidence Strong indications 

Stroke All causes of 
mortality 

Coronary 
Heart Disease 

(CHD) 

Weight 
Management 

Diabetes 

Source: Slavin  Univ of MN 

Whole GRAIN Reduces Chronic Disease Risks 
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•  Regular whole grain reduces risks of developing: 
–  Diabetes type-2 
–  Cardiovascular diseases 
–  Colorectal cancer 
 

•  White flour products are low in fiber and micronutrients, are 
high glycemic and linked to weight gain 

•  Regular whole grain supports long term weight management 
•  Bran from whole grain increases faecal bulk and moisture, 

reduces transit time and constipation. 

Source: Hauner et al. Ann Nutr Metab 2012;60 (suppl 1):1–58. 

Conclusions  Conclusions  
1.  Added sugar from Food contributes more to daily energy 

intake than added sugar from Beverage 
2.  In low budget families foods with high added sugar and 

fat levels contribute significantly to daily energy intake.  
3.  Other highly palatable foods such as refined grains, 

potato products, salty snack foods, energy dense sugar-
fat- chocolate bars and processed meats also contribute 
to calorie-overconsumption and weight gain 

4.  1g of sugar in softdrink = 1g of sugar in juice ,  
5.  BUT, 1 ml softdrink (no nutrients)  ≠ 1 ml fresh 100% juice 

(many nutrients) 
6.  Sugar out è fat in, will have no/minimal effect on weight 

Stop addition of sugars to food and beverages 
Make sugar an expensive ingredient => source taxes! 

 

BrounsHFC@gmail.com 
 

Brouns Health Food Consulting-FOOD MATTERS 
 


