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Where are we at ?

• 842 million people are undernourished and the vast majority (827 million) 
live in developing countries (FAO, IFAD and WFP. 2013. The state of food 
insecurity in the world 2013).

• 2 billion are deficient in essential vitamins and minerals. (FAO, IFAD and 
WFP. 2012. The state of food insecurity in the world 2012).

• 1 child in 4 under the age of five is stunted, 162 million under-five year olds 
were stunted in 2012 (UNICEF, WHO and The World Bank. 2013. Estimates 
for 2012).

• 1.4 billion are overweight (500 million obese) (WHO. 2013. Obesity and 
overweight fact sheet).



Economic growth has not resulted in alleviating 
hunger in the region

• Proportion of poor (living on less than US$ 
1.25/day) in the total population dropped from 50% 
to 22% between 1990 and 2009 in Asia.

• Successes achieved in economic growth have not 
resulted in alleviating hunger.
• They have resulted in inequitable  distribution of 

benefit of economic growth.

• Widening  inequity,  income disparity and social 
inequality in both least developed and middle 
income countries



Global Micronutrient Deficiency
(Zinc, Iron, Vitamin A)
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Diets of the poor in ASEAN+ and elsewhere 
are monotonous and imbalanced

• Table 1

50% of recommended intake Minimum recommended intake of F&V

Minimum recommended intake
of F&V50% of recommended intake

Armenia
Azerbaijan

Bangladesh
Cambodia

Georgia
India

Indonesia
Lao PDR
Maldives
Mongolia
Myanmar

Nepal
Pakistan

Philippines
Sri Lanka
Tajikistan
Thailand

Timor-Leste
Uzbekistan

Viet Nam
New Caledonia

Solomon Islands
Vanuatu

 

0 50 100 150 200 250
Average fruit and vegetable intake (kg/capita/yr)

Note: Countries, listed in alphabetical order, have rates of undernourishment above 10 percent, or child underweight rates above 20 percent, or both.

Source: WHO (2003), ESCAP (2009) and FAOSTAT (Accessed June 22, 2009)



• Poor diets low in quantity, quality and variety lead 

to hunger and malnutrition

• Diversity production of foods (not only staples, 

also vegetable and fruits, small livestock, fisheries)

• Ensure local availability and access of the right 

mix of foods (dietary diversity) in all seasons

• Promote local underutilized crops that are more 

nutritious but also have high value

• Nutrition education

Narrowing the “nutrition gap”-
the gap between what food are available and 

what foods are needed for a healthy diet



Adequate 
dietary intake

Health

Access to safe 

water, sanitation 

& adequate 

HEALTH 

services

Good nutrition and 
health

Quantity and quality of actual RESOURCES human, economic & 

organisational and the way they are controlled

Potential resources: environment, technology, people

How can agriculture contribute?

Adequate 

maternal & child 

CARE practices

Household 

access to safe 

and diverse 

FOOD

Production, 

processing, 

storage and 

marketing of 

nutritious foods

 Food 

availability -

(year round)

 Income

 Access 

(year round)

 Utilization 

Biodiversity 

Biofortification

Fortification

Natural  and 
human resource 

management

Nutrition 
education
Labor 
saving  
technology

Income 
used for 
health and 
hygiene

Food safety 
and safe 
agriculture 
practices



Key Recommendations for Improving Nutrition 
through Agriculture Programmes

1. Incorporate explicit nutrition objectives and indicators into their design, and track 

and mitigate potential harms.

2. Assess the context at the local level, to design appropriate activities to address the 

types and causes of malnutrition.

3. Target the vulnerable and improve equity through participation, access to resources 

and decent employment.

4. Collaborate with other sectors (health, environment, social protection, labor, water and 

sanitation, education, energy) and programmes.

5. Maintain or improve the natural resource base. Manage water resources in particular 

to reduce vector-borne illness and to ensure sustainable, safe household water sources.

6. Empower women.

7. Facilitate production diversification, and increase production of nutrient-dense 

crops and small-scale livestock.

8. Improve processing, storage and preservation to retain nutritional value and food 

safety, to reduce seasonality of food insecurity and post-harvest losses, and to make 

healthy foods convenient to prepare. 

9. Expand market access for vulnerable groups, particularly for marketing nutritious 

foods.

10. Incorporate nutrition promotion and education that builds on existing local knowledge, 

attitudes and practices.



Food and agriculture policies can have a 
greater impact on nutrition if they... 

1. Increase incentives (and decrease disincentives) for sustainable production, 

distribution, and consumption of diverse, nutritious and safe foods.

• Focus on horticulture, legumes, and small-scale livestock and fish – foods which 

are relatively unavailable and expensive, but nutrient-rich. 

2. Monitor dietary consumption and access to diverse, nutritious, and safe foods.

• Food prices of diverse foods, dietary consumption indicators

3. Build capacity in human resources and institutions to improve nutrition through 

the food and agriculture sector, supported with adequate financing.  

4. Support multi-sectoral strategies to improve nutrition within national, regional, 

and local government structures.

5. Include measures that protect and empower the poor and women.

• Safety nets, Land tenure rights; Equitable access to productive resources



Challenges for sustainable food production 
and consumption for resilient food systems

• Food Production is expected to increase 60% by 2050

• Agriculture is highly resource intensive: 

 Uses 70% of the water withdrawals

 Cropping systems use 30% of the world’s energy

 Accounts for 30% of GHG emissions

 Negative impacts on water, soil, air, wildlife and ecosystem 

biodiversity and human health

• Global food losses and waste amount to 1.3 billion tonnes

per year (~ 1/3 of food production)

• Improving agricultural practices is an essential component of 

the transition to a more sustainable future



Impact of climate change on local food production: 

Plant breeding to ensure food and nutrition security

Wild Relative

Drought tolerant

Susceptible



Not relying on imports: Grow your own

Food and Dietary Diversification through Home 
and School Gardens

• A regular supply of fresh vegetables through 

community and school gardens

• Promote healthy and sustainable dietary habits and 

improve children’s nutrition 

• Improve quality of school meals

• Increase children’s vegetable   consumption 

• Increase children’s nutrition knowledge and 

appreciate the environment 



Identification of What Could be Feasible -
Seasonal Food Availability Calendars

• Types of foods produced 

or collected from nature

• To make better choice

• Seasons when the foods 

are available

• Implication of the food 

availability-access 

calendar on ability to 

have balanced family 

meals  



Coping with urbanization and increased urban 

poverty

Vegetables can be 
grown in small areas 

but can earn big money 



Ensuring Food and Nutrition 
Security

• Utilize food and agriculture system to encourage healthy choices, healthy 

diets

• Incorporating agricultural biodiversity into food and nutritional approaches;

• Ensuring the production of more nutritious foods through commercial 

pathways that reflect agricultural biodiversity practices and cultural 

preferences;

• Determining what agricultural biodiversity practices and delivery systems work 

on the ground in development programmes to improve nutritional security;

• Mainstreaming the role of agricultural biodiversity into public health and 

nutrition policy and practice; 

• Promoting high value traditional and or underutilized crops (Wild foods, 

Lesser known grains, Crop wild relatives, Forest foods and etc.)

• Investing in research to enhance more resilient food systems for better 

nutrition

• Supporting public-private sector collaboration 



Thank you
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Issues to discuss

• Trends in nutritional situation of young children 

and women

• Unfinished agenda: Micronutrient situation in 

children and women & emerging problems

• Infant and young child feeding in development 

transition

• Nutrition, development and epidemiological 

transition in SEA

• Coexistence of under- and over-nutrition: Double 

burden of MN 



Under five mortality rate 2010 

(per 1,000 live births) in 
Southeast Asia



Source: Lancet series on nutrition, 2013



Stunting prevalence in children underfive UNICEF/EAPR
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Large Disparities in the prevalence of stunting among 

underfive children by wealth and residence in SEA

Stunting prevalence (%) among 

U5 children by Wealth Quintile

Stunting prevalence (%) among 

U5 children by Urban/Rural Area

Source: MICS and DHS, 2005-2010 



Small-for-gestational age (SGA)

• Risk of neonatal mortality 

among SGA  >> AGA; 

• 1/5 stunted child was SGA

• SGA reflects maternal 

undernutrition



Issues on Infant & Young Child Feeding (IYCF)

• Declining BF, esp EBF upto 6 mo is not achievable in 

countries in development transition:

– insufficient milk production – maternal MN 

– Working mothers – not EBF or BF for short duration

– Cultural Beliefs – giving water or prelacteal feeds

• Time allocation patterns in the family, esp. women with 

young children

• Changing Infant and young child feeding

– Use of infant formula & Commercial complementary 

foods: cost, inappropriate/unhygienic preparation

• Inappropriate complementary feeding (CF)

– Timing – too early or too late

– Quality/quantity of CF – nutrient density



Muthayya, et al, Plos One 2013; 8(6): e67860. doi:10.1371/journal.pone.006780



Issues related to micronutrient deficiencies

• Iron, vitamin A and Iodine deficiencies remain PH 

problems in SEA, but severity declined to mild-

moderate deficiency

• Multiple deficiencies in the same individual children/ 

women and population level

• Interventions: 

• Supplementation - Food fortification

• Biofortification

• Food–based (production, postharvest/cooking 

losses, consumption, bioavailability, impact)

• Food-based strategy: feasible and effective as a 

large scale program? 



Emerging or unrecognized micronutrient MN

• Vitamin D deficiency

– VDD is a problem in tropical countries with lots of 

sunshine -changed lifestyle (sedentary/indoor activity) 

• Neural tube defects due to folate deficiency

– Data on NTD not existed or inaccurate

– Possible biomarkers e.g., serum folate for pop 

assessment – not yet established

• Zinc – insufficient intakes and low S. zinc 

– No large scale data to confirm PH problem

– Zn supplement in treatment of diarrhea recommended 

and efforts on scaling up

• Micronutrient MN in overweight/obese – evidence on 

metabolically affected iron, iodine and vitamin A nutrition



Development transition in SE Asia

• Rapidly industrialized – 20-30 y

• Economic growth 7-10%

• Urbanization/industrial development 

– rural to urban migration

– mechanization of agriculture

– expansion of industry and sedentary living

– Less physical activity (energy expenditure)

• Changing ‘availability’ and ‘access’ to foods and other 

services (both urban &rural)

– Better reach of market -- Diversity of food choices

– Less own food production, more ‘purchased’ foods of 

low nutritive quality

-- Processed foods -- low price fats/oils

-- Street foods (quality & safety)





WHO recommendations



Trends in thinness vs overweight and obesity by geographical region



Black, et al, MCN 1, Lancet 2013; 

Very wide variation



Thinness, Overweight & Obesity* by BMI for age  

SEANUTS, BJN 2013 (courtesy Dr. Nipa Rojroongwasinkul)* BMI-for-age Z



Issues related to obesity/NCDs

• Most data on obesity and NCD focused on 

problems in adults, and older children

• Are Obesity and NCDs only the problems of 

poor eating/physical activity behaviors in 

children and/or degenerative process in older 

adults? 

• Early life nutrition (from conception to 24 mo

infants, known as ‘1000d’ contributes to risk of 

obesity & NCDs – unrecognized by policy 

makers/planners



Uauy , et al, AJCN 2013 



Shrimpton and Rohx, WB paper 2012



Thank you for your attention
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Greetings From 
UNIVERSITY OF MYSORE



Outline

• Indian diets

• Food choices

• Dietary diversification

• Current scenario/  Evidence

• Adapting Western products- nutritional & health 

implications

• Concluding note

GFS Malaysia-2014
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Food diversity in India

• Food diversity – implicit  of India’s multi-culture,                 

regions/ states

• Traditionally, Indians like home-cooked meals. 

• Concept supported 2 reasons- religious & individual

GFS Malaysia-2014



Foods in India

GFS Malaysia-2014

Non- Convenience Semi-convenience Convenience

Preparation meals

Cooking ingredients 

Semi-preparation 

meals

Cooking ingredients  

Fast meals/complete 

meals

Meals at restaurant

Home delivery



Non- Convenience Foods

• Preparation meals- wheat, rice, pulses, vegetables, tubers, 

poultry, fresh meat , fish.

• Cooking ingredients- fats, spices, onion, tomato, coconut, 

green chilly, coriander 

GFS Malaysia-2014
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Semi- convenience

• Semi preparation meals- cut vegetables , frozen food 

products

• Pre-mixes: batter, ETR, curries, gravies,  pulav mix

• Cooking ingredients: readymade masala’s, puree, ready to  

mix items  {rice mixes} 

GFS Malaysia-2014
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Convenience Foods

• Fast meals - pizza, burgers, sandwich, complete meals, soups, 

desserts, ice creams

• Ready to eat - Meals at restaurant, fast food centers, roadside 

eateries.

GFS Malaysia-2014
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What governs Food choices?

Socio-cultural context 
of eating & food choice

Food choice behavior in

affluent societies

Marketing and consumer

behavior 

Economic influences on food 
choice

Attitudes and beliefs  in food

habits

Mood and performance effects

of foods

GFS Malaysia-2014



Current scenario

• Rapid income growth, urbanization and globalization–

major dietary shifts in India 

• Declining consumption of staples - 15% in Rural & 12 % 

in Urban.

• Increasing consumption - livestock, dairy products, fats & 

oils

• Sharp drop - Pulse, nuts, dry fruits   [1994-2004]

• Demand and supply lead to these changes
GFS Malaysia-2014



What are the changes ????

Dietary mix and its flavor are fast changing on the 

plate of Indian consumers

GFS Malaysia-2014



Then

GFS Malaysia-2014



Now

GFS Malaysia-2014



Why  these

Changes ?????

GFS Malaysia-2014
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Demand Supply side

Growing affluences

 Lifestyle changes

Expansion of middle class

Higher participation of 

women in workforce

Global economics (closer 

integration)

Liberalization of FDI

Reduction  in freight & 

transportation costs

Growth of supermarkets & 

fast food outlets



Some facts

• Liberalization of Indian economy in the early 1990s, entry 

of new players – change in lifestyles & food taste 

• Food industries ..  Advantage …    of the change

• Diversification is not entirely demand driven

• Food processing sector attracts substantial FDI

• Top 10 sectors getting FDI equity.

GFS Malaysia-2014



Some facts

• Growth rate of 5-6% pa in GDP

• Per capita income grown by 3.5% p.a

• Sustained growth is shifting the consumption patterns 

Away from basic staples towards high value 

products 

GFS Malaysia-2014
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Indian Dairy Situation

GFS Malaysia-2014
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3 decade analysis

• Dietary transition - slow in both rural && urban India

• Energy  intake   

• Protein ,  fat  &  hydrogenated fat

• Dietary shift has a mixed effect on nutritional 

outcomes

GFS Malaysia-2014



3 decade analysis

• A very small (2 to 4 cm) increase in adult height;

• A significant increase in mean body weights, due to increased body

fat , greater in urban than rural areas.

• In the absence of increased energy consumption, increased fat

deposition is attributed to reduced physical activity.

• Very few studies have documented changes in physical activity

patterns over the last three decades,

GFS Malaysia-2014



Time trends in dietary intake

• Indians today eat twice as much meat, egg and fish as they did

in the early 1980s.

• Consumption of fruits has risen even more spectacularly –

almost 3 times during the same period.

• What’s eaten less than before are cereals - wheat, rice and

pulses
GFS Malaysia-2014
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Evidences 

National Sample Survey analyses

• 1/3rd of rural households in India – calorie deprivation, intakes 

< 1800 cals

• Protein & fat intakes of 1/5th of the population are high

• Diet diversification is aggravating NCD  risk     

GFS Malaysia-2014



Evidences 

National Family Health Survey-2 

• n- 90,000 women , 15-49 y, 26 states

• Cereals- daily, little dietary diversity

• Fruits- only 8% ate daily, 1/3rd ate once a week

• Animal foods- 1/3rd never eat, only 8% eat  

• Poverty has a strong negative effect on dietary diversity 
GFS Malaysia-2014



Trends in India

• Energy intake has increased for the poor and decreased for the

rich, while fat intake has risen for all income groups.

• Pace of decline of cereal consumption in the upper-income

group was faster than that of the lower-income group.

• Even among lower income groups, consumption of high-

value food increased in the past decade.

GFS Malaysia-2014



Indian Diet Transformation

• 1st stage - "income-induced diet diversification", economic

growth lead to increased variety of foods consumed, but the

diet maintains mostly traditional features.

• 2nd stage - "diet globalization", diet is influenced by the 

process of globalization. 

GFS Malaysia-2014



Extruded products-Indian

GFS Malaysia-2014



Extruded products-Western

GFS Malaysia-2014
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Implications 

Nutritional

Metabolic

Health 

GFS Malaysia-2014



Nutritional attributes

Food Glycemic index

Cornflakes 103 - 123

Rice [ brown, high-amylose, white] 53 - 79

White  breads 90 - 130

Barley breads 39 - 69

Noodles, instant 67 – 76

Noodles, beans 37 – 56

Noodles & Vermicelli, rice 83 - 87

GFS Malaysia-2014



Nutritional attributes

Food Glycemic index

Spaghetti, gluten-free 97

Spaghetti, protein-enriched 38 - 45

Macaroni 64 - 69

French fries 63  - 68

Potato (boiled) 78  - 82

Beverages [ cola’s ] 76 – 97

Juices 63  - 97

GFS Malaysia-2014



Metabolic 

Diets high in refined Crabs, SFA + reduced physical  

activity + genetic predisposition

IGT－ hyperinsulinemia – insulin resistance 

– impaired lipid profile, fatty liver  -

NCD risk

GFS Malaysia-2014



Indian consumer market

• Dominated by youth - sophisticated & brand 

conscious

• Largest population in the world < 45 y [ > 890 

million]

• More English speaking compared to Europe

• Rising income, consumption expected to grow

4-fold  [2006 to 2025] GFS Malaysia-2014



Needs Of Indian Consumer From 

Processed Foods

GFS Malaysia-2014

Annual Household 

Income

INR (in lakhs)

Number of 

Households

(Million)

Need from Processed Food

>10.0 1.2 Lifestyle and aspiration(cheese, wine, gourmet 

food)

5.0-10.0 2.4 Convenience& time saving(RTE,RTC, purees)

2.0-2.5 10.9 Food inflation protection (frozen fruits and 

vegetables, fruit juices)

0.5-2.0 91.3 Wholesome nutrition (milk, juices, meat)

<0.5 101.0 Basic nutrition (fortified atta, iodized salt)



Dietary Diversity - Advantages 

• Diverse diet increases likelihood of meeting nutrient

requirements

• Variety of nutrient sources

• Interactions between foods can improve benefit

• Diverse diet positively associated with nutritional status

GFS Malaysia-2014



Diet Diversification

• Explain the reduction in malnutrition among children

between 1-5 y in India.

• Incidence of moderate malnutrition - fell from 45.1 % to

41.3 %

• Severe malnutrition fell from 11.1 % to 6.4 %

GFS Malaysia-2014



Diet Diversification – impact 

• Protein intake - No significant improvement despite

diversification to non-cereal foods.

• Fat intake - in rural areas - from 24 g to 36 g / day 

urban areas - from 36 g to almost 50 g / day.

GFS Malaysia-2014



Human Biological Adaptability

• Nutritional adaptation – adapting to local nutritional

opportunities – led to evolution of related genetic differences

among populations

• Many Indians in US described as ‘thrifty genes’- unusually

efficient at utilizing calories in their food, subsequently,

consume less than other people of their size – stable weight.

GFS Malaysia-2014

Excess energy stores are for a famine that never comes



Health implications

• Matter of ongoing debate

• Diets contain more energy-dense, semi-processed foods, SFA, 

sugars                obesity, higher incidence of NCD.

• Nutritional implications of dietary shifts are + ve or – ve is an 

empirical issue.

GFS Malaysia-2014



Health implications

• Incidence of under nutrition in India is decreasing

• Obesity, hypertension and diabetes associated with a high-

calorie, energy-dense diet is increasing (urban areas)

• SFA Consumption is predicted to double next 30 years.

• Changes in consumption pattern signal a need for changes

in Cropping patterns and Regulatory environment.

GFS Malaysia-2014



Questions 

• Do we need to adapt ?

• What makes people accept ?

• What is the long term impact ? 

GFS Malaysia-2014



Some Solutions 

• Vertical integration of the food market from farm to firm to

fork to achieve efficiency and serve the interest of every

stakeholder in the food chain-the farmer, the processor, the

retailer and the consumer.

GFS Malaysia-2014



Thank You
University Campus



What’s for dinner in 2035?

Global Food Security Forum 

7 July 2014

Tee, E.-S. and Soon, J.M.



Changing Trends in Dietary Pattern and 
Implications to Food and Nutrition 

Security in ASEAN

Global Food Security Forum

7 July 2014

Tee, E.-S. and Soon, J.M.



Is food readily available? (Availability)

Ease of physical access(Accessibility) 

Food Security

When:
• All population,

• at all times
• have physical and 
economical access

• to safe and nutritious 
food
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Nutrition transition
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Nutrition transition

Urbanization, economic growth, mass media growth, technological 
changes for work, food processing and leisure activities

Stage 1
Paleolithic man
Hunter-gather

Wild plants, 
animals, water, 
labor intensive

Lean and robust, 
high disease rate

Low fertility and 
life expectancy

Stage 2
Settlement begins, 

famine emerges

Cereals dominate, 
water, 

labor intensive

Nutritional 
deficiencies 

emerge

High fertility 
and low life 
expectancy

Stage 3
Industrialization, 
famine declines

Starchy, low-fat, 
high fiber foods, 
labor intensive 

work

Infectious diseases, 
weaning disease, 

stunting

Slow mortality 
decline

Stage 4
Non-communicable 

diseases

Increased fat, sugar, 
processed food, shift in 
technology of work and 

leisure

Obesity emerges, non-
communicable diseases 

emerge

High life expectancy; 
increased disability 
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Figure 3. Rice production and consumption in SEA countries
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Figure 4. Kilocalorie contribution of various food commodity in Malaysia
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Drivers for change in 
dietary pattern

Burgerization

Local fast food consumption

Increase in income and 
socioeconomic gains

Urbanization and access to 
social and mass media

International food trade

Foreign direct investment

Emergence of supermarkets 
and fast food chains

Shift from fish, forestry and 
agricultural sector to 
manufacturing and services



Implications to food and nutritional 
security

• Increase in non-communicable diseases

• Consequences of production and consumption of meat and 
fish

• Increasing pressure on environment

• “Food miles”

• Dietary change, less physical activities, sedentary lifestyle 
and occupational changes



National Plan of Action 
for Nutrition II (2006 –
2015)  (NPAN II)

• Promote  healthier food options

• Economic measures

• Malaysia’s nutritional 
policies and National Plan 
of Action for Nutrition

Intervention Strategies



 General Objective of NPANM II:

 to achieve and maintain optimal nutritional well-being of 
Malaysians

Malaysia’s nutritional policies and National Plan 
of Action for Nutrition

 To ensure effective implementation, monitoring and evaluation of 
the Plan of Action, strategies of the Plan are oriented into 

 Foundation

 Enabling and 

 Facilitating Strategies



Foundation 
Strategy

Incorporating nutrition objectives, considerations and components into national 
development policies and programmes

Specific Objectives
To enhance the 

nutritional status 
of population

To prevent and control 
diet-related 

non-communicable 
diseases

General Objective:
TO ACHIEVE AND MAINTAIN OPTIMAL NUTRITIONAL WELL-BEING OF 

MALAYSIANS

Improving household food security especially among the low income group

Promoting optimal infant and young children feeding practices

Preventing and controlling nutritional deficiencies

Promoting healthy eating and active living

Supporting efforts to protect consumers in food quality and safety

Enabling 
Strategies

Ensuring 
all have 

access to 
nutrition 

information

Continuous 
assessment & 
monitoring of

nutrition 
situation

Promoting 
continuous 

research 
& 

development

Ensuring nutrition 
& dietetics are 

practiced by 
trained 

professionals

Strengthening 
institutional 
capacity in 
nutritional 

activities

Facilitating
Strategies



 Significant changes in dietary pattern in Southeast 
Asian countries

Conclusion

 Per capita energy availability has risen significantly 
over the years

 Changes in consumption pattern and lifestyle have led 
to obesity and non-communicable dietary related 
diseases

 Action plan and intervention strategies
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