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Abstract
Background-Elimination of iodine deficiency disorder is a very important health and social goal.Iodine deficiency 
at critical stages during pregnancy and early childhood results in impaired development of brain and subsequent 
impaired mental function. Objective is To estimate the proportion of householdsusingadequatelyiodized 
saltand to estimate the Total GoiterRate (TGR) in children ofage6-12years.Material and Method- A cross 
sectional study was carried out in few administratively selected blocks using simple random sampling. A 
total of 172 households and 5 schools were visited and 172 children were examined clinically for presence 
of goiter .Salt samples were collected from every household for iodometric titration. Statistical analysis was 
done in excel. Result-The respondents were mainly females living in pukka houses with recently built toilet 
facilities. All of them were using packet salt (retail iodine content-100%, household iodine content -76.9%) 
but storage of salt was either from the packet itself , Any container without lid and covered container . 
Presence of goiter after clinical examination was 5.2 %. Conclusion-Sitamarhi district needs more awareness 
about storage and use of iodized salt. It falls under mild endemic for IDD.
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Introduction

Elimination of iodine deficiency disorder is a very 
important health and social goal. Iodine deficiency at 
critical stages during pregnancy and early childhood 
results in impaired development of brain and subsequent 
impaired mental function1. Iodine deficiency can lead to a 
variety of health and developmental consequences known 
as iodine deficiency disorders (IDDs). Iodine deficiency 
is a major cause of preventable mental retardation. It is 
the single largest cause of preventable mental retardation 
globally.2 It is especially damaging during pregnancy and 
in early childhood. In their most severe forms, IDDs can 
lead to cretinism, stillbirth and miscarriage; even mild 
deficiency can cause a significant loss of learning ability. 
Iodine deficiency may lead to impaired human resource 
development and subsequently affecting progress of 
the country.3Variety of methods exist for correction 
of iodine deficiency, in practice the most common is 
universal salt iodization–the addition of potassium 
iodate to all salt for human and livestock consumption. 

There are 3 major components of a sustainable program 
to eliminate IDD–political support, administrative 
arrangements and assessment and monitoring systems. 
Progress in elimination of iodine deficiency disorders 
(IDD) needs to be tracked a n d  m o n i t o r e d  as to 
ensure sustainability of the progress made towards 
IDD elimination. Progress can only be demonstrated if 
it is measured. Sound techniques are needed in order to 
reliably measure indicators of IDD, and these techniques 
must be applied using suitable epidemiological methods 
that take target population, geographical area, and timing 
of survey factors into account. Realizing the magnitude 
of the problem the govt of India launched 100 percent 
centrally assisted National Goiter Control Programme 
in 1962.4 In August 1992 the program was renamed as 
National Iodine Deficiency Disorder Control Programme 
(NIDDCP). Goal of this programme is to bring the 
prevalence of IDD to below 5% and to ensure 100% 
consumption of adequately iodized salt at the household 
level (15 ppm).5,6Salt testing lab at PMCH, Patna was 
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established to improve monitoring at the state level and 
to improve the coverage and frequency of district level 
survey.There are many endemic districts even after 
so many years of salt iodization and frequent surveys 
and focused interventions are neededto achieve the 
desired coverage.7 Spectrum of IDD having substantial 
consequences on pregnancy outcomes ,neurologic 
development and impairment of cognitive function 
makes it an important public health priority 8. 

Goal:To track progress towards sustainable 
elimination of iodine deficiency disorders in Sitamarhi 
district.

Objective:

1.	 To estimate the proportion of households 
using adequately iodized salt (>15ppm iodine) in 
Sitamarhidistrict.

2.	 To estimate the Total Goitre Rate (TGR) in 
children of age (6-12years)

3.	 To assess the availability of adequately iodized 
salt (>30 ppm iodine) at their retail shops in the district.

Material and Methods

Study Design: It was a community based cross 
sectional study conducted from November 2017 to 
January 2018 in 15 randomly selected villages/clusters 
of 5 blocks of Sitamarhi district. Asha coordinators and 
Asha workers of the blocks were contacted for household 
visits. Household list of those villages was obtained 
from the block office. List of children of 6-12 years 
was obtained from the schools. Only those houses were 
visited where children of that age group were present .

Study Population– It was selected based on 
inclusion-exclusion criteria.

Inclusion criteria:

1.	 Children (6-12years)

2.	 Households (Head of family or any other 
responsible person present at time of visit)

3.	 Retail shop owners.

4.	 Community and stakeholders.

Exclusion criteria:

1.Those who did not give consent.

2.Those who were ill/incapacitated.

SAMPLING TECHNIQUE & SAMPLE SIZE 
CALCULATION – Simple Random sampling 
technique was used to achieve the desired sample size 
(196). Given the time frame and administrative feasibility 
this was only applicable.Thesample size was calculated 
using theformula:N = 4PQ/L2 where P=Percentage of 
household using adequate salt (based on findings of first 
national iodine and salt intake survey (NISI) 2014-15 at 
7 0 %) , 

Q = 1 – P =0.3, P=0.7, L= Allowable error =10% of 
P = 0.07

N=	 4 X P XQ = 172 

L 2 

Considering 15% non response rate, sample size was 
calculated to be 196.

Data collection Method–A structured Government 
of India (GOI) questionnaire was used for obtaining 
information from the selected households. Training and 
orientation Workshops were done in the Department 
of Community Medicine, IGIMS a n d  i n  Sitamarhi 
district to orient the field staff and impart practical 
training in Goiter examination and others details of 
survey methodology. After the training and orientation 
workshop, teams comprising of faculty member, senior 
resident and interns were allotted the villages and 
selected households. The field survey started immediately 
after the workshop. The team contacted the ASHA/
ASHA coordinator of the village for the house visit and 
survey. They would conduct the thyroid palpation and 
assign the goiter grade. They collected salt samples from 
the households. Informed consent was obtained from the 
head of the family or the person present at the time of 
data collection. Sample size was 196 households in the 
selected blocks but only 172 households participated, 
and salt samples were collected from the same. Only one 
child per household was examined. Total 172 Children 
of 6-12 years were examined in 172 households of 15 
villages situated in 5 blocks. Few children of those 
households were in school so school was also visited 
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with the help of ASHA and ASHA coordinator to assess 
the goiter status. Salt packets were purchased from 
the retail shops. Collected salt samples were sent to 
PMCH USI lab at department of Community Medicine 
for testing level of iodine by iodometric titration as the 
testing facilities are not available at I G I M S ,  Patna. In 
the households, the type of salt that is used, type of fuel, 
type of oil, information on the quantity purchased at a 
time, price, method of storage of salt, presence of a toilet 
in the household and other demographic information was 
also collected. 

Method of statistical analysis– Data was entered in 
excel and analyzed in excel and Epi info (version 7). 
Awareness, literacy, cooking practices and storage of 
iodized salt was compared with the presence of clinical 
goiter and presented as proportion and chi square.

Indicators to be monitored:

A set of indicators have been prescribed by WHO/
UNICEF/ICCIDD to track the progress towards 
sustainable elimination of IDD as a public health 
problem. Goiter prevalence should be less than 5% 
(mildly palpable thyroid) and adequately iodized salt 
should be 15 ppm or more in > 90% households.

Salt samples were transported immediately to the 
laboratory.

Laboratory Training and Quality Assurance:

The analysis of iodine in salt w a s  d o n e  a t  the 
state IDD monitoring lab at PMCH. Only 165 samples 
could be tested for iodine content. Seven samples 
could not be tested for various reasons like damage or 
inadequate quantity.

Results

Socio-demographic profile

Mostly female members were present at the time 
of survey (88%). Mean age of the respondents was 31 
yrs (range-15-76). Literacy of the respondents (more 
than class 10th) was 40%. Most of the houses were 
pukka (85%). A toilet facility was present in 90% of 

the pukka houses and 50% of the semi pukka houses. 
IncidentlySitamarhi was declared the first ODF in Bihar 
.Only one house was a kachcha house. Mobile was 
present in 90% of the households. Heads of the family 
were daily wage workers in 60% of households, Govt 
employee in 8% of households. 

Purchase of salt and cooking practices 

Labeled and packet salt was procured from village 
retail shops. Salt was kept in covered containers by 
majority of the houses (75%). Few of them kept salt in 
any bowl or uncovered container (20%). Few used the 
salt directly from the packet (5%). Most of the households 
had food cooked in indoor kitchen (90%). Few of the 
households had outdoor kitchen (10%). Many of them 
had gas connections too (60%). The food was cooked by 
mother of the household in 88% of households. In few 
households (12%) eldest daughter or any other member 
cooked the food. Only 78% of them used packaged or 
sealed cooking oil. 18% used loose oil purchased from 
the retail shops. (Table 1)

Knowledge and information about iodized salt 
and iodine deficiency disorders

Only 32% of the respondents had heard about 
iodized salt. Total 20% of them have some knowledge 
about goitre. Only 2% of them ever heard about mental 
retardation, birth or developmental defects due to iodine 
deficiency. Knowledge about iodized salt came from TV 
, Radio and from ASHA (Table 2).

Proportion of iodized salt 

Only 76.9% of households were using adequately 
iodized salt (Table 3).

Goiter prevalence:

Goiter was found to be present in only 9 out of 172 
(5.2 % ) children .

Storage of salt samples in uncovered containers 
was directly associated with less than adequate iodine 
content in the salt sample and clinical thyroid. (Table 
4 & 5) 
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 Table 1: Purchase/storage of salt and cooking practices/Awareness about iodized salt (N=172)

Variables Frequency (in number) Percent (%)

1. Place of cooking food
Indoor kitchen
Outdoor kitchen

154
18

89.5
10.5

2. Type of cooking fuel used
Gas
Wood/coal/others

103
69

59.9
40.1

3. Hand washing with soap before
Cooking food
No 
Yes 

 
161
11

 
93.6
6.4

4. Storage of salt
Covered container
Bowl or uncovered container
In the packet itself

130
35
7

75.58
20.35
4.07

5. Food cooked by
Mother
Eldest daughter or other member <15 yr

151
21

87.8
12.2

6. Cooking oil type (packeted,tinned)
Loose oil from retail

135
30

82
18

Table 2 .Knowledge and information about iodized salt and iodine deficiency disorders

Variable Frequency Percentage

1.Ever heard about iodized salt 55 31.9

2.Ever heard about iodine deficiency disorders 24 13.9

3.Ever heard about goitre due to iodine deficiency 35 20

4.Ever heard about mental retardation, pregnancy complication due to 
iodine deficiency 3 1.7

5.From which source you came to know about iodized salt
TV,Radio,ASHA (20,15,20) (11.6,8.7,11.6)
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Table 3: Proportion of adequately iodized salt at household and retail level

 Total No of household samples 172

No tested 165

No having adequate iodine 127 

% of adequately iodized salt 76.9%

Total no of pkts purchased from retail shops 7 types (all had required iodine content)

Table 4: Association of Goitre status with consumption of Iodized salt (N=165)

No Use of adequately iodised 
salt

Use of inadequately iodised 
salt P value

Children examined 165 127 38

Goitre grade 1 8 2 6 <.05

Goitre grade 2 1 0 1 <.05

Table 5: Association of Literacy/storage/cooking practice and salt iodine content (N=165)

Storage practice of salt Adequately iodized salt Inadequately iodized salt P value

Stored in covered jar (125) 120 5 < .05

Stored in non covered jar (40) 7 33 < .05

Total 127 38

Literacy level of participant Adequately iodized salt Inadequately iodized salt P value

Not went to school (48) 28 20 <.05

≥ class 10th (117) 99 18 <.05

Outdoor/indoor kitchen Adequately iodized salt Inadequately iodized salt P value

Outdoor kitchen(18) 6 12 < .05

Indoor kitchen (147 ) 121 26 <.05

Age/experience of incharge of 
household cooking Adequately iodized salt Inadequately iodized salt P value 

Younger<15 yr (20) 13 7 < .05

Older (145) 114 31 <.05
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Discussion

Production and availability of adequately iodized 
salt is essential to achieve the targets of Iodine 
deficiency disorder control programme. The effort of 
Government in making good supply chain of iodized 
salt in the rural areas is commendable as all the salt 
packets had adequate iodine content as evident from our 
finding. There has been considerable improvement in 
usage of household salt iodization that may considerably 
improve the overall health status wrt IDD.9,10 Most of 
the respondents were not aware of spectrum of iodine 
deficiency disorders . Most of them were not aware 
of pregnancy related adverse health outcomes that is 
critical for achieving health related goals.11,12 There was 
very little attention paid to proper storage of salt in those 
households where mothers were illiterate or someone 
younger was in-charge of household cooking .Therefore 

other critical components such as proper storage of the 
salt, awareness levels of the house hold about iodized 
salt also need attention. There are gaps in the knowledge 
and storage practices of salt as evident from this study 
that may result in diminished iodine content of the 
salt.13 The household availability of iodized salt is only 
76% which reflects the poor storage practices of salt 
resulting in diminished iodine content of the salt, which 
is consistent with the findings of other studies.14,15 The 
less literate had less proportion of adequately iodized 
salt. At the village level or household level there is a 
need for awareness activities. Less experienced cook or 
younger member of family as the in charge of cooking 
increases the chances of less iodized salt. There is a need 
to scale up behavior change communication in terms of 
storage of salt in order to fight adverse effects of less 
iodized salt on pregnancy and its outcome.16 Iodine 
deficiency may make it difficult to attain universal health 
coverage or slow our progress towards attainment of 
Sustainable Development Goals.A very huge burden of 
iodine deficient population belongs to south east Asia 
including our part of the globe.17 Frontline workers like 
ASHA and others may be given training or orientation 
about IDD spectrum, Iodized salt usage, storage and 
cooking practices.These frontline workers consequently 
can educate the community in their respective work 
areas.Health education may be done at schools,Self help 
groups and Village health ,sanitation and Nutrition Days 
may also provide a platform to address this knowledge 
gap.18

Ethical Clearance-Taken from Institute Ethics 
committee.

Source of Funding-Self

Conflict of Interest-Nil 

References
1.	 WHO/Indicators for assessing iodine deficiency 

disorders and their control programme(internet)
2. 	 Revised policy guidelines on NIDDCP,NRHM 

IDD and Nutrition cell;2016
3. 	 KapilYadav , CS Pandava. National iodine 

deficiency disorder control programme: current 
status and future strategy. Indian journal of medical 
research 148, November 2018

4. 	 Department of health and family welfare annual 



956       Indian Journal of Public Health Research & Development, July 2020, Vol. 11, No. 7           

report 2016-17, Ministry of health and family 
welfare new .Delhi 2017

5. 	 Pandav CS ,Yadav K ,Salve HR, kumar R, Goel 
AD, Chakrabarty A et al,High national and 
sub national coverage of iodized salt in India, 
Evidence from the first national iodine and 
salt intake survey(NISI)2014-15.Public health 
nutrition2018;21:3027-36

6.	 Directorate general of health services,(internet)
available at www.http://dghs.gov.in/content/1348 
3, national iodine deficiency,aspx

7.	 Kapil U,Pandey RM,KabraM,Jain V,Sareen 
N,Bhadoria AS,Vijay J,Nigam S,Khenduja 
P.Status of iodine deficiency in district 
Kangra,Himachal Pradesh after 60 years of salt 
iodization,Eur J Clin Nutr. 2013 Aug;67(8):827-
8 doi:10.1038/ejcn.2013.119.Epub,2013 Jul 
3.pubmedOMID;23820337.(PUBMED).

8.	 Rohner F,Zimmermann M,Jooste P,Pandav 
C,Caldwell K,Raghavan R, et al.Biomarkers of 
nutrition for development –iodine review.J Nutr 
2014;144 (8);1322S-1342S .

9.	 Sankar R,Moorthy D,Pandav CS,Tiwari JS, 
Karmarkar MG,Tracking progress towards 
sustainable elimination of iodine deficiency 
disorders in Bihar.Indian J Pediatrics,2006;73:799-
802(pubmed) (Google scholar)

10.	 Gordon RC,Rose MC,Skeaff SA,Gray AR,Morgan 
KMD,Ruffman T.Iodine supplementation improves 
cognition in mildly iodine deficient children ,Am 
J Clin Nutr.2009:90;1264-71.(pubmed) (Google 
scholar)

11.	 Yadav Kapil,srivastava R,Badhal S,Palanivel 
C,Pandav CS,Karmarkar MG.Review of iodine 
nutrition of pregnant women in India : evidence 
of significant iodine deficiency.Indian J of medical 

specialties.2012;3:49-54 (Google scholar)
12.	 Andersson M,de Benoist B,Delange f,Zupan 

J.WHO Secretariat , prevention and control of 
iodine deficiency in pregnant and lactating women 
and in children less than 2 year old: conclusion and 
recommendation of the Technical Consultation.
Public health Nutr. 2007;10:1606-11(Pubmed) 
(Google Scholar)

13. 	 Jayashree S, Naik RK. Iodine losses in iodized salt 
following different storage methods, Indian journal 
of pediatrics, 2000 ug;67 (8) 559-61

14. 	 Pragya K, Agarwal N, Ranjan A, Lohani P et al. A 
study on estimate of Iodine Deficiency Disorders 
and adequacy of Iodized Salt Consumption in 
Begusarai district of Bihar, India.Indian Journal 
of Community Health/vol 31/issue No 01/Jan-Mar 
2019.

15. KamathVG, Jacob GP, Agrawal A, Kamath A, 
Shenoy RP, Prevalence of Goitre and its associated 
factors in a coastal district of Karnataka. Indian 
journal of community health.2015; 27 (supp 1)

16. Zimmermann MB. The adverse effects of mild to 
moderate iodine deficiency during pregnancy and 
childhood; A Review Thyroid 2007; 17:829-35

17.	 Gurmeet kaur,Tanu Anand,Nidhi 
Bhatnagar,Abhimanyu Kumar,Diwakar 
Jha,Shekhar Grover; Past, present and future of 
iodine deficiency disorders in India: Need to look 
outside the blinkers;Journal of Family med and 
Primary care 2017 Apr –June 6(2): 182-190.

18. Md Athar Ansari,Zulfia Khan :Impact of health 
education intervention on consumption of iodized 
salt in the community in North India,Letter to 
Editor ,IJCM,2019,Vol-4,issue-2(p;177-178).  


