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Micronutrient Deficiency in India: How Can We 
Make India Deficiency-Free?



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. 

We are facing ‘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)
- Iodine deficiency disorders (IDD)
- Zinc deficiency disorders

3. Diet related chronic non-communicable diseases (NCDs)
- Overweight and obesity
- Insulin resistance
- Type 2 Diabetes
- Hypertension, Cardiovascular diseases (CVD), 
- Cancers etc.

National Nutrition challenges



Triple Burden 
of Malnutrition

1. Undernutrition: 
Marasmic child

2. Micronutrient deficiency:  
Anemai

3. Overnutrition:  Obesity



Fact I : Worsening Nutrition Situation Around The World



The burden of malnutrition among children and adults in 
India (presented in millions)



Micronutrients (vitamins and minerals) are 
essential for many functions and health

Normal
Growth

Healthy aging

Healthy Babies

Strengthening
immune system 

Good Health

Good  
Performance

Normal 
Brain Growth

13 vitamins and 14 minerals
that are only needed in  small 
amounts, but are essential for 

They cannot be produced by the body and have to come from the diet only



The public health implications of 
micronutrient deficiencies are potentially huge 
and significant for its prevention and control 

of diseases 

The public health implications of 
micronutrient deficiencies are potentially huge 
and significant for its prevention and control 

of diseases 
•Foetal and child growth
•Cognitive development
•Resistance to infection

Micronutrient 
deficiencies 

affect 



Developmental course of human brain development

Convincing evidence for iodine, folic acid and iron 



•resource poor population 
groups

•food insecure and vulnerable 
households in developing 
countries

Most 
micronutrient 

deficiencies are 
usually found 

amongst

•Poverty
•Lack of access to a variety of 

foods
•Lack of knowledge of appropriate 

dietary practices 
•High incidence of infectious 

diseases

Key risk factors



The Ugly Face of 
“Hidden Hunger”

Zinc DeficiencyVitamin A Deficiency Iodine Deficiency

Iron Deficiency
Folic Acid Deficiency

Micronutrient 
Deficiencies





IRON DEFICIENCY ANAEMIA
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Filter paper method in the fieldFilter paper method in the fieldStandard method in clinicStandard method in clinic

Folifer 
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Telangana Madhya Pradesh Orissa Meghalaya Gujarat Tamil Nadu Assam West Bengal Pooled
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Pan India B12 deficiency study - unpublished data 



Contribution of Vitamin B12, Folate and Ferritin to the Total 
Anemia

Males: Percentage of Contribution -
1. Iron deficiency Anemia: 57.9%
2. Vitamin B12 deficiency Anemia: 21.6%
3. Folate Deficiency Anemia: 20.5%

Females: Percentage of Contribution -
1. Iron deficiency Anemia: 65.2%
2. Vitamin B12 deficiency Anemia: 18.1%
3. Folate Deficiency Anemia: 16.7%

Pan India B12 deficiency study - unpublished data 



IRON 
DEFICIENCY

DIETARY 
FACTORS

LOW INTAKE OF 
DIETARY IRON

INFECTIONS & 
INFESTATIONS

 Malaria
 Hook Worm
 Schistosomiasis

HAEMORRHAGIC 
CONDITIONS

ABSORPTION
DIETARY FACTORS
 Promoters
 Inhibitors

HOST FACTORS
 Iron Status
 Health Status

HAEMOLYTIC DISORDERS
 Sickle Cell Disease
 Thalassemia

AETIOLOGY OF IDA

IRON DEFICIENCY 
ANAEMIA

PHYSIOLOGICAL 
CONDITIONS

 Menarche
 Pregnancies with 
   Lack of adequate 
   interval



Computed from NNMB data, rural survey, 2001

IRON DENSITY TO MEET RDA

0.0

5.0

10.0

15.0

20.0

Pregnant sedentary Lactating women Children: 1 -  3 yrs

Physiological groups

Ir
o
n
 (
m

g
/1

0
0
0
 K

 c
a
ls

)

required iron density available iron density



Computed from NNMB data, rural survey, 2001

 FOLIC ACID DENSITY TO MEET RDA
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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%
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Prevalence and predictors of Vitamin B12 deficiency: genetic 
associations for low vitamin B12 levels 



Mean Vitamin B12 levels (pg/ml) by states

Pan India B12 deficiency study - unpublished data 

427

355 359
333 334 320

298
246

0

100

200

300

400

500



Prevalence (%) of B12 Deficiency (<200pg/ml) by Age Groups 
and Gender

Adolescent Adults Elders Pooled
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Prevalence (%) of B12 Deficiency (<200pg/ml) by Age 
groups and States

Pan India B12 deficiency study - unpublished data 



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

Delhi    
70-94%

Tirupati 
45-82% 

Lucknow 
75-90% 

Hyderabad 
34-52% 

Punja
b 50%

J & K 
53-83%

Mumbai 
88%

Kolkat
a92%

• High prevalence of 
vitamin D deficiency 
(serum 25 (OH) vitamin 
D3 < 20 ng/ml) found in 
studies across the 
country 

• Vitamin D deficiency: 
high prevalence in 
women especially 
during pregnancy & 
lactation was observed



Regardless  of  who
the  Father  of  a  disease  is,

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.)



PREVENTIVE 
STRATEGIES



ENERGY 
GIVING FOOD

 FIBER FOOD

PROTECTIVE 
FOOD 

BODY 
BUILDING 

FOOD

HEALTHY DIET

OI
L

Seasonal fruits 
& vegetables 
(especially raw), 
whole grains & 
pulses (partially 
polished or 
unpolished)

Seasonal fruits, 
vegetables & green 
leafy vegetables

Rice, wheat, oats & corn; 
ragi & jower; Jaggery/ 
honey/sugar & oil/ghee

Soya beans, milk & 
milk products, meat, 
fish, eggs,nuts, 
chana, peanuts



Food groups
Foods to 

be 
Consume

d/day

(g)

%E/day/ 
food 

groups

T.E/day/ 
food 

group

T. 
protein/ 
day (g)/ 
food
 group

Cereals and 
Millets

270      45 900 20

Pulses* 90      17 340 21

Milk/ Curd 
(ml)

300      10 200 10

Vegs + GLV 350 5 100 4

Fruits# 150 3 67 1

Nuts & 
Seeds

20 8 150 4

Fats & Oils$ 27 12 243 -







GUJ MAH KARN AP POOLED FOR 9 
STATES
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TIME TRENDS IN THE CONSUMPTION OF MILLETS 
(g/CU/day) AMONG RURAL POPULATION

g 

There 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









FUNCTIONAL FOODS

VITAMINS

MINERALS

ANTIOXIDANTS

PHYTONUTRIENTS

HORMONES

N-3 FATTY ACIDS

FIBER



Prevention

Is

Better

                         than cure

THANK YOU FOR PATIENT HEARING
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