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Outline of Presentation

• Evolution of Goitre Research- Tale of two institutions 
(NIN, Hyderabad and AIIMS, New Delhi)

• Etiology of Himalyan Goitre and Kangra Valley study

• New epidemiological evidence

• From Goitre to IDD

• From District specific to USI

• NISI Survey, 2014-2015

• Policy decisions and withdrawal of the ban

• Wisdom by Hindsight: Revisiting policy and values

• Sustainability of USI: National and Global experience

• The last mile
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Founded Beriberi enquiry 
unit in a single room 
laboratory at Pasteur 
Institute in Coonoor

Deficiency disease enquiry 
laboratory

Nutrition research laboratory

National Institute of Nutrition

1918

1925

1928

1969

Sir Robert McCarrison
(1878-1960)
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Sir Robert McCarrison
(1878-1960)

17 out of his total 43 publications are 
related to Goitre research. Two of his 

earliest publications are “Observation in 
Endemic Goitre and Cretinism in Chitral
and Gilgit valleys”, now part of Pakistan 

occupied Kashmir (PoK) 

Propounded the theory of Goitrogens
(E-Coli infection and Diet) in the genesis 
of endemic Goitre

Later in his life realized the importance of 
Iodine in Thyroid hormone synthesis

His description of Endemic Cretinism 
is true even today
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Professor V. Ramalingaswami

(1921-2001)

Met Sir Robert in 1949-1951 while working 
in Oxford University's Laboratory of

Human Nutrition 
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Aetiology of Goitre
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The Kangra Valley Study (1956 – 1972)

Kangra

Himachal Pradesh

Legacy of The Legend  
Science for Society

Prof. V. Ramalingaswami
8th August  1921 – 28th May 2001

Pioneer study conducted in Kangra 
District of Himachal Pradesh
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Study design
Community based
Prospective controlled trial

Study area
Kangra Valley, Himachal Pradesh
Divided into 3 zones –A , B , C

Study period 1956 - 1972

Study duration 16 years

Study population 1,00,000 School age children

Outcome variable
Goitre prevalence
among school age children

The Kangra Valley Study (1956 – 1972)
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Zone A

Zone B
Zone C

Zone A Salt + Potassium iodide Intervention

Zone B Plain salt Control

Zone C Salt + Potassium iodate Intervention

15 gms of salt/person/day to ensure 200 µg of iodine/person/day

Salt produced by Hindustan Salts Ltd. at Sambhar lake (Rajasthan) 

with UNICEF assistance

The Kangra Valley Study (1956 – 1972)
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• Legislation (ban on sale of

non - iodized salt in study area)

• Iodized salt distributed through

government shops

• No price difference between iodized

and non-iodized salt

The Kangra Valley Study (1956 – 1972)

Administrative Interventions
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The Kangra Valley Study (1956 – 1972)
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Iodine supplementation in the form of 
adequately iodized salt on a regular and 

continuous basis reduces 
Goitre prevalence

The Kangra Valley Study (1956 – 1972)

Establish a National Goitre Control
Programme (NGCP) in 1962

renamed as NIDDCP in 1992

Conclusions

Recommendations
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New epidemiological evidence

• Delhi study: Endemic Goitre in Delhi, 1980

• Extra Himalayan foci of IDD reported

• 1984–86: ICMR multi-centric study 

Iodine Deficiency Disorders: 
A public health problem in 

all states/UTs of India
15
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Endemic Goitre in Delhi, 1979
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Neonatal Hypothyroidism Study

• Documented extremely high rates of 
neonatal hypothyroidism in India

• Validated filter paper radioimmunoassay 
for TSH

• Feasible to conduct neonatal 
hypothyroidism in community setting by 
untrained births attendants “dais”
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WHO Bulletin, 1986
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Iodine deficiency and learning 
disabilities - India

All studies point to impaired intellectual and 
physical development, and reduced psychomotor 

performance due to iodine deficiency
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Iodine Deficiency = 

Goitre
No Pain, Cosmetic problem

Cretinism: A rare event

(Low Priority)

Brain Damage
Lack of Energy, 

Hypothyroidism, 

Learning Disability, ↑Deaths

Child Development & Child 

Survival

HRD (HIGH PRIORITY)

Historic 

view
1962-1983

Current 

view
1984 onwards

The Hourglass of IDD
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Political commitment to Iodine Deficiency Disorders 
(IDD) and  Universal Salt Iodization (USI)

From District specific iodization 
to Universal Salt Iodization

1962-1984
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Household Coverage of Iodised Salt in India
National Iodine and Salt Intake Survey 2014-15

23

78 %
14 %

8 %

Adequately iodized salt (>=15 ppm) 

Inadequately iodized salt (5-14.9 ppm)

Non-iodized salt (< 5 ppm) 

Overall 92% households consuming iodised salt
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Adequately Iodised Salt Coverage  trends in India 
(1985– 2015)
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Significant increase in adequately iodised salt 
coverage at national level over  three decades
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Impact of Success of Salt Iodisation

• Salt Iodisation in India alone has saved -

• 5.4 billion IQ point since 1985

• 300 million IQ points every year

• Estimated to contribute to 1.4% GDP 
growth by preventing Brain damage      
in children

• And all this at cost of only 0.2 Rupees 
per child per year, with a cost benefit 
ration of 1: 80
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2) Information

1) Health Problem/Issue

3)    Institutional     
structure for 
decision making

4)   POLICIES

The World In Which Public Health 
Policies Were Being Made

Synthesis & Implementation of Program
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• Government of India withdrew ban on sale of
non–iodized salt for human consumption
(13th September 2000)

• Reason given by Government of India:
“Matters of public health should be left to the
informed choice, and not enforced through
compulsion”

• Ban lifted due to pressure from salt producers

Withdrawal of the Ban

2727
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Impact of Removal of Ban  at 
National level in year 2000
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Values

CORE VALUES
Ideologies, Ethics

INTERESTS

BELIEFS
Casual Assumptions

World In Which Public Health 
Policies Should Be Made
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CORE VALUES (IDEOLOGIES)
Gandhians  – Salt as a icon of the freedom struggle 

Is IDD a nationwide public health problem? 

Do we need compulsory iodisation?

SJM – Globalization & Liberalization

Multinational Vs National 

Import of iodine

Price of Iodised salt

INTERESTS –
Common and Iodised Salt manufacturers 
PFA Act and its penalties, Loose Vs Packaged

Small Vs Big producers

BELIEFS of People / Casual Assumptions –
Sea salt is impure

Traditionally used to big crystal salt
Iodine not an essential nutrient

Revisiting The Policy Process:
The Missing Link - Values
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2) Information

1) Health Problem/Issue

3) Values

4)    Institutional     

structure for 

decision making

5)   POLICIES

Policy Process:
World In Which Policies Should Be Made

Synthesis & Implementation of Program
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“Panchsheel” of Partnership

International, Bilateral, 

National Agencies

Government  Agencies

National/State

Private Sector

Academics / 

Universities

Civil  Societies
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National and  State level Coalitions

33

• State USI Coalitions in Bihar, Gujarat, Orissa, Rajasthan, 

Tamil Nadu and Uttar Pradesh

33



/41

Guiding Principle of National Coalition

34

An ecosystem of collaborative action to 
promote and sustain USI

Contention

Confusion

Intention

Stakeholder 
Alignment

Situation/ 
Policy analysis

Project 
Management

Collaboration

Coordination

Implementation
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Rajiv Gandhi Mission 
for Elimination of Iodine Deficiency

• Launched on 20th August, 1994

• Objectives of the Mission was to 
ensure availability of adequately 
iodised salt in all villages and 
towns of Madhya Pradesh           
by 1997 
• Strengthen demand side

• Action on the supply side

35
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Achieving USI in Madhya Pradesh

• By November 1995, iodised salt 
coverage increased to 98.4 %

• Adequately iodised salt coverage of 
65%

• Key factors for success of “Mission”

• Political Commitment

• Science 

• Partnership with industry

• Learning from global experience

36



/41

Lesson from Madhya Pradesh

• Decrease in coverage of iodized salt after 
Rajiv Gandhi Mission
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Global Experience on Need to Sustain USI 

• Re-emergence of IDD in Russia

• Mandatory salt iodisation started in 1956

• Goitre eliminated by 1970

• Disintegration of USSR in 1991

• Iodised salt production decreased from                      
3 lakh MT (1966) to only 20 Thousand MT (1997)

• TGR of 20-90% reported in different regions           
of Russia
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• Re-emergence of IDD Guatemala
• Universal salt iodization started in 1954

• TGR declined from 38% in 1952 to 5.2% in 1965

• Salt iodization suffered in 1970s and 1980s due 
to inadequate monitoring and political instability

• TGR again increased to 20.4% in 1987

• Re-emergence of IDD in developed countries 
like New Zealand, Australia, United Kingdom, 
and United States

Global experience on need to sustain USI 
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Achieving the Last Mile of USI 

• Address Equity - Focus on vulnerable groups

• Strengthen regulatory monitoring from production 
to consumer end

• Consolidate, mechanise & modernise Salt Industry

• Review and Revise NIDDCP guidelines

• Quality assurance of salt iodisation and 
harmonisation with salt reduction strategy 

• Mission Approach – Accelerate, Achieve and 
Sustain
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Key messages

• Evolution of Goitre Research- Tale of two institutions 
(NIN, Hyderabad and AIIMS, New Delhi)

• Etiology of Himalyan Goitre and Kangra Valley study

• New epidemiological evidence

• From Goitre to IDD

• From District specific to USI

• NISI Survey, 2014-2015

• Policy decisions and withdrawal of the ban

• Wisdom by Hindsight: Revisiting policy and values

• Sustainability of USI: National and Global experience

• Achieving the last mile
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Thank-you
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