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National Nutrition challenges

Malnutrition is one of the most important public health Problems, arises
either from deficiency or excess or imbalance of a single or various
nutrients in the body.

‘triple burden of disease’

1. Protein energy malnutrition (PEM)
- Undernutrition (stunting, Wasting & Underweight)
- Low birth weight (LBW)
- Chronic energy deficiency (CED=BMI <18.5)

2. Micronutrient deficiencies (MND)

- Vitamin A deficiency (VAD)

- Iron deficiency anemia (IDA)

- lodine deficiency disorders (IDD)
- Zinc deficiency disorders

- Overweight and obesity

- Insulin resistance

- Type 2 Diabetes

- Hypertension, Cardiovascular diseases (CVD),
- Cancers etc.
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Micronutrients (vitamins and minerals) are
essential for many functions and health
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They cannot be produced by the body and have to come from the diet only
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The public health implications of
micronutrient deficiencies are potentially huge
and significant for its prevention and control
of diseases




Developmental course of human brain development

Experience-dependent synapse formation

Neurogenesis in the hippocampus

Synaptogenesis
(-3 months to 15-18 years?):

MNeurulation

(18-24 prenatal days) Receptive language area/

speech production (angular
gyrus/Broca’s area)

Cell migration
prenatal Seeing/hearing (visual cortex/
weeks) auditory cortex)
Prefrontal Higher cognitive functions

(prefrontal cortex)
cortex

Myelination (-2 months to 5-10 years)

Adult levels of synapses
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This figure shows that the rapid period of brain development accurs within the 1,000-day window between the sfart of a
woman's pregnancy and her child’s second birthday.

Thomeaon, Nalson (Z2007) Develoomantal Sclence and the Mediz

Convincing evidence for iodine, folic acid and iron
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Micronutrient
Deficiencies

The Ugly Face of
“Hidden Hunger”

Vitamin A Deficiency lodine Deficiency Zinc Deficiency
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Prevalence of ocular signs and subclinical vitamin A
deficiency and its determinants among rural pre-
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Abstract

Objective: To assess the magnitude and determinants of vitamin A deficiency (VAD) and coverage of

vitamin A supplementation (VAS) among pre-school children.

Design: A community-based cross-sectional study was carried out by adopting a multistage,

stratified, random sampling procedure.
Setting: Rural areas of eight states in India.

Subjects: Pre-school children and their mothers were covered.



IRON DEFICIENCY ANAEMIA

a major nutritional problem

Causes
- Low iron, folate intake in pregnant,
lactation
- Blood loss
- Hookworm infestation
- Increased needs in pregnancy
lactation

ANAEMIAROSESSIVIENI
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ANAEMIA IS MOST COMMON
AMONG PREGNANT WOMEN
AND LACTATING MOTHERS

consequences
- Fatigue

- Low work efficiency, productivit
- Maternal deaths

- Pregnancy wastage

- Premature delivery

- Low birth weight babies

Folifer
tablet
distribution

Standard method in clinic  Fijiter paper method in the field



Prevalence (%) of Anaemia by Age, Gender &
Physiological Groups
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Pan India B12 deficiency study - unpublished data



Contribution of Vitamin B12, Folate and Ferritin to the Total
Anemia
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Males: Percentage of Contribution - Females: Percentage of Contribution -

1. Iron deficiency Anemia: 57.9% 1. Iron deficiency Anemia: 65.2%

2. Vitamin B12 deficiency Anemia: 21.6% 2. Vitamin B12 deficiency Anemia: 18.1%
3. Folate Deficiency Anemia: 20.5% 3. Folate Deficiency Anemia: 16.7%

Pan India B12 deficiency study - unpublished data



AETIOLOGY OF IDA

DIETARY
FACTORS
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IRON DENSITY TO MEET RDA
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Computed from NNMB data, rural survey, 2001




FOLIC ACID DENSITY TO MEET RDA
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Micronutrient deficiencies - Vitamin A deficiency - Bitot's trient malnutrition is a public health problem among rural
spots - Anemia . lodine deficiency disorders - Preschool and  children, and it was higher among children of SC/5T, illiterate
school-age children - Adolescents parents and those not possessing a sanitary latrine. Thus,

there is a need to improve environmental sanitation; fortifi-
cation of foods could also help in mitigating the problem.
Abstract Copyright © 2013 5_Karger AG, Basel
Background/Aims: Micronutrient deficiencies continue to

be a major public health problem in India. The aim of this




ICMR-NIN and 4 partner
Institutes carried out B12

study during 2017-21 was
conducted in 8 states of
India: Prevalence of B12

deficiency was 25%



Vitamin By, and Folic Acid: Significance in Human Health

Nutritionist’s Perspective
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\itamin By7 and folic acid are essential for formation of red bloed cells, and are also believed to prevent disorders of

central nervous system, mood disorders, and dementia [1]. Mutritional anemia due to vitamin Bi2 and/or folate
deficiency 1s generally associated with hyperhomo-cysteinemia, which has been linked with pregnancy complications like
nre-eclampsia, recurrent pregnancy loss and intra-uterine growth restriction [2]. & common cause of vitamin Bi2
deficiency is poor intake or absorption mediated by three transport proteins viz haptocorrin (HC), intrinsic factor (IF) and
transcobalamin II (TCII). The deficency s more common among vegetanans because they lack vitamin B12 in their diets
[3]. Some of gastrointestinal diseases, such as Celiac disease or Crohn's disease which interfere with food absorption,
may also lead to vitamin Bi2 deficiency [4]. Several studies from many parts of India (Bengaluru, Chennai, Delhi,
Hyderabad, Pune, Varanasi) suggest that a large proportion of individuals (20-40%) are deficient in vitamin By, and folic

acid, presumably due to adherence to a strict vegetarian diet. Reports also suggest that polymor-phisms in genes
nvolved in vitamin By, absorption also contribute to the large pool of vitamin B12 deficiency. The National Health and

Nutritien Examination Survey also estimated that 3.2% of adults over age 50 have a senously low vitamin By level, and

up to 20% may have a borderline deficiency. Large amounts of folic acid can mask the damaging effects of vitamin B12
deficiency by correcting the megaloblastic anemia caused by witamin Bi2 deficiency [5].




Prevalence and predictors of Vitamin B12 deficiency: genetic
associations for low vitamin B12 levels
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Mean Vitamin B12 levels (pg/ml) by states
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Pan India B12 deficiency study - unpublished data
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Prevalence (%) of B12 Deficiency (<200pg/ml) by Age Groups
and Gender
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Prevalence (%) of B12 Deficiency (<200pg/ml) by Age
groups and States

Assam

S1.8

2901 29.9
26.2
15.9 | |

55.0

43.5

Gujarat Madhya Meghalaya

Pradesh

Adolescent

47.6

Orissa

20.4

18|

40.7

Adults ® Elderly

32.5 32.8

Tamilnadu Telangana  West

Bengal

Pan India B12 deficiency study - unpublished data

32.5
30.9 29.7

Total




Prevalence (%) of Folate Deficiency (<3 ng/ml) by
Gender and State
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Prevalence of vitamin D deficiency in India

Y i 7 * High prevalence of
S ,, vitamin D deficiency
-r 4 (serum 25 (OH) vitamin
ey eyl D3 <20 ng/ml) found in

Lucknow < ==7 g studies across the

75-90%

country

* Vitamin D deficiency:
high prevalence in
women especially
during pregnancy &

Tlrupatl .
e /f i lactation was observed




Regardless of who
the Father of a disease Iis,
Surely its Mother is

IMPROPER DIET

Old Chinese Proverb



Average Intake of Nutrients (per CU/day) as
% of RDI by Period of Survey
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Average Intake of Nutrients (per CU/day) as % of RDI by Period of

Survey (Contd.)
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PREVENTIVE
STRATEGIES



Seasonal fruits
ENERGY & vegetables
(especially raw),
whole grains &
pulses (partially
olished or
olished)

GIVING FOOD

Rice, wheat, oats

.
ragi & jower; Jagg

honey/sugar &

Soya beans, milk & ‘

milk products, meat,
fish, eggs,nuts,
chana, peanuts

Seasonal fruits,
vegetables & green
leafy vegetables



My Plate for the Day

Promotes Health
Prevents Hidden Hunger and Protects from Diseases

Foods to
be
Consume
d/day

(9)

%E/day/
food
groups

T.E/day/
food
group

T.
protein/

day (g)/
food

group

Cereals and
Millets

Pulses*

{\‘Irllllyl Curd

Vegs + GLV

Fruits#

uts &
eeds

Fats & Oils$
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TYPES OF MILLET:

SORGHUM OR JOWAR

PEARL/ SPIKED MILLET
OR BAJRA

FOXTAIL MILLET (NAVANE) KODO MILLET (ARAKA)

LITTLE MILLET (SAMAL) Millets as food




TIME TRENDS IN THE CONSUMPTION OF MILLETS
(g/CU/day) AMONG RURAL POPULATION
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here was a significant reduction observed in consumption of millets among
rural and tribal population in India , while it was increased in urban population
over a period of two decades— NNMB Surveys
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