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• COVID-19 (C19) pandemic jeopardized 
food security worldwide
o Mobility restrictions 

o Shortage of resources

o Disrupted food supply chains 

o Reduced household food demand 

• Poor and inadequate diets -> nutrition 
deficiency 
o Malnutrition and mortality 

o Inter-generational negative effects 

o Exacerbate existing social & health inequities

• India ranks 107/121 countries, with 
serious hunger levels – Global Hunger 
Index (2022) 

Background



Examine impact of COVID-19 (C19) on diet patterns among women and children 
in India, in districts surveyed before and during C19, using the National Family 
Health Survey 2015-16 and 2019-21

• Daily and at least weekly diets among women 

• Diet patterns in past 24 hours among children 

Objective



37 states & UTs
707 districts 

NFHS-5 total sample

33 states & UTs
428 districts 

Pre-C19

14 states & UTs
202 districts 

During C19

13 states & UTs
77 districts 

Pre- & during C19

• Classified districts into 3 groups based on survey 
interview date (ID): cut-off 23 March 2020

• Definition of groups: 
o Pre-C19: Last ID<=23 March 2020
o During C19: First ID>23 March 2020
o Pre- & during C19: First ID<23 March 2020 & Last 

ID>23 March 2020

36 states & UTs
640 districts

NFHS-4 total sample

Matched NFHS-5 sub-sample with NFHS-4 districts 
and identified comparable districts across both 
rounds 

10 states 
227 districts

509,082 women 
179,139 children 

Analytical sample

Comparable districts from 
both datasets are combined

11 states 
266 districts 

Pre or during C19

Shortlisted 11 states which have districts surveyed in 
both pre and during C19

Pre-C19 During C19 Pre- & during C19

Bihar 38

Chandigarh 1

Chhattisgarh 8 16 3

Number of districts

States

Example

Data and methods

Data: National Family Health Survey round 4 (2015-16) and 5 (2019-21)

Sample



Data and methods

Variables
Outcomes

Women
(daily & at least weekly)

Children
(last 24 hours)

Diet composite score 
(total 7 food groups)

Dairy
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Pulses & beans

Green leafy vegetables

Fruits

Eggs

Fish

Meat

Fried food 

Minimum dietary 
diversity (≥4/7 food 
groups)

Aerated drinks

Minimum dietary diversity 
(≥5/8 food groups)

Early initiation of 
breastfeeding (BF)

Exclusive BF

Dairy

Legumes, nuts

Vitamin A rich fruits & veggies 

Other veggies & fruits

Eggs

Flesh food 

Grains, roots, tubers

Note: Breastfeeding indicators and child minimum dietary 
diversity constructed as per WHO guideline

Analysis

• Descriptive statistics – weighted means 

• Impact analysis 
o Difference-in-difference (DID) statistical 

approach
o Models adjusted for - sampling weights, 

state control, demographic & social 
covariates, robust standard errors  

Predictor: COVID-19 (C19) exposure 

C19
Exposure

No 
exposure

Exposure

Exposure cut-off: 
Districts surveyed 
after 23 March 2020 
(national lockdown 
in India)  

Variables



Results – C19 impact on women diet indicators

A. Diet composite score (out of 7 food groups)
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B. Minimum dietary diversity (≥4/7 food groups)

DID estimate= -0.166***

DID estimate= -1.325***

Daily: individual food items

• Daily diet diversity poor in 2015-16
o Avg consumption: ~1-2/7 food groups 
o ~3-5% women consume ≥4/7 food groups 

• C19 impact
o MDD declined in exposure districts
o Food consumption higher in 2019-21, but greater increase in 

exposure districts 
o Junk consumption declined in 2019-21; greater increase in 

exposure districts for fried food 

2015-16 2019-21 2015-16 2019-21

Dairy 47.8 53.2 45.9 48.9  -1.872***

Pulses & beans 35.0 42.9 45.5 49.1  -4.79***

Green leafy vegetables 39.4 53.1 47.0 52.0  -9.236***

Fruits 8.7 9.5 11.2 11.2  -0.512**

Eggs 1.8 2.4 3.2 4.0 0.168

Fish 0.6 0.7 1.5 1.2  -0.406***

Meat 0.5 0.5 0.6 0.6 0.043

Fried food 10.6 8.0 9.8 5.1  -2.313***
Aerated drinks 7.1 2.6 5.8 2.0  0.662***

DID estimatesFood items No exposure (%) Exposure (%)
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Results – C19 impact on children diet indicators

A. Diet composite score (out of 8 food groups)

Last 24 hours: diversity 

B. Minimum dietary diversity (≥5/8 food groups)

DID estimate= -0.117***

DID estimate= -5.709***

Last 24 hours: breastfeeding & individual food items

• Diet diversity low in 2015-16 (<2/8 food groups; <20% MDD)
• C19 impact

o Diversity prevalence stagnant in exposure districts in 2019-21
o Worse affected food groups: vitamin A fruits & veggies (-

4.9pp), other fruits & veggies (-3.4pp), dairy (-3.1pp) 
o Exclusive breastfeeding improved more in exposure districts in 

2019-21 

2015-16 2019-21 2015-16 2019-21

Early initiation of breastfeeding 33.1 34.6 39.0 41.4 0.881

Exclusive breastfeeding 55.1 65.1 46.9 64.1  7.031***
Dairy 45.6 44.7 46.0 41.5  -3.124***
Legumes, nuts 8.3 11.5 10.5 10.9  -2.867***
Vitamin A rich fruits and veggies 27.2 30.6 31.9 30.4  -4.976***
Other veggies and fruits 14.9 18.8 18.7 19.1  -3.481***
Eggs 5.4 6.6 10.5 10.6  -0.942**
Flesh food 3.9 4.6 7.0 6.3  -1.324***
Grains, roots, tubers 52.5 49.1 55.0 48.5  -2.906***

Food items No exposure (%) Exposure (%) DID estimates



Policy implications

• Dietary diversity among women and children was already poor in several 
states of India; diet patterns worsened by COVID-19 (C19)
o Implications for malnutrition and mortality in the country 

• Improvement in exclusive breastfeeding in exposure districts – continue the 
good behavioral practices; poor dietary habits among women may have an 
influence on breastmilk quality.

• Strengthened multisectoral response is needed to improve diet patterns 
o Strengthen food supply chains 

o Strengthen social protection strategies 

o Ensure effective counselling

o Reduce inequity in food-specific service provision 

• Next step: Examine C19 impact on diet patterns across residence, wealth, & 
education levels


