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INTRODUCTION 

Globally, iodine deficiency affects human beings and 

leads to several severe disorders with nearly two billion 

people and it is easily preventable cause of intellectual 

impairment in children.
[1]

 A global survey has conducted 

by Anderson et al. in 2012, they identified that although 

there was some improvement worldwide, 29.8% of 

school aged children still had insufficient iodine intake.
[2]

 

Iodine deficiency also causes of brain damage, mental 

retardation, endemic goiter, cretinism, dwarfism, 

muscular disorders,
[3]

 increased rates of pregnancy 

wastage such as  stillbirths, spontaneous abortions,
[4]

 and 

congenital anomalies during pregnancy.
[5]

 According to a 

World Bank report, of the total child population, six per 

cent were infants below one year, 12 per cent toddlers in 

the age group 1-2 years, 22.2 per cent were pre-school 

goers in the age group 3-5 years who were most affected 

by iodine deficiency disorders. 

 

Universal Salt Iodization (USI) policy has adopted by 

Indian Government in 1983 to ensure that all edible salt 

for human and animal consumption is iodized. The major 

activities undertaken under the program include i) 

production and distribution of Iodized Salt; ii) 

establishment of goiter cell in all states and UTs; iii) 

information education and communication activities to 

increase the consumption of IS; iv) to achieve effective 

inter sector coordination amongst various government 

sectors participating in implementation of NIDDCP; v) 

laboratory support for assessing iodine content of salt 

and urinary iodine excretion (UIE) levels estimation; vi) 

training of health functionaries in IDD at different levels; 

and vii) establishment of monitoring and reporting 

system for NIDDCP.
[6]

  

 

Although replenished somewhat by the cycle of 

evaporation and rain, the earth’s soil is gradually being 

stripped of Iodine (unlike most other nutrients), the 

vegetables and pulses that are Iodine-rich along with 

Iodized salt must be consumed daily. Common salt, a 

cheap commodity in India, is universally consumed by 

all socioeconomic groups. Iodized salt means a 

crystalline solid, white or pale, pink or light grey in 

colour, free from contamination with clay, grit and other 

extraneous adulterants and impurities. It shall conform to 

the following standards, namely- Moisture is not more 

than 6% by weight of the sample, Sodium Chloride 

(Nacl) not less than 96.9% by weight on dry basis, 

Matter insoluble in water other than Sodium Chloride not 

more than 1.0% by weight in water on dry basis. Iodine 

content as Potassium Iodate (KIO3) at Manufacturers 

level not less than 30 ppm (parts per million) on dry 

weight basis and Distribution channel including retail 

level not less than 15 ppm on dry basis.
[7]
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ABSTRACT 

This study revealed that success of salt iodization program in the state of Andhra Pradesh. The present paper aims 

to establish the status of iodine and level of salt iodization in the north-coastal districts. It helps to increase the 

status of Iodized salt consumption and to assess the knowledge, attitude and practice of food caterers and retail 

shop holders about Iodized salt and Iodine deficiency disorders. A Cross-sectional community based on field 

surveys was carried out in north-coastal districts namely Visakhapatnam and Vizianagaram of Andhra Pradesh 

state. Data were collected in each district through subjective approach. A total of 10286 salt samples were 

collected. It reveals that Iodine content of salt samples at households ranged from < 1 ppm - > 15 ppm and that of 

the samples at residential hostels, anganwadi centers and retail shop holders ranged from 15 ppm to > 30 ppm. 

Nearly 57.45% of the total population in the study area was found to be consuming iodized salt (> 15 ppm), 

followed by (69.23%) of Visakhapatnam district. Therefore, strict surveillance, with continuous monitoring and 

evaluation of the distribution of adequately Iodized salt and its proper sage in the area is required for the targets to 

be achieved in the future.  
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In India, iodine deficiency disorders (IDD) are major 

public health problems with numerically estimated 167 

million people are at risk for IDD, among which 54 

million have goiter and over 8 million have neurologic 

handicaps.
[8]

 Among the 457 districts in the country, 275 

have been surveyed for IDD and 235 have been found to 

be endemic.
[9]

 Under the Prevention of Food 

Adulteration Act (PFA) has defined that IS should have a 

minimum of 30 ppm Iodine at the production level and a 

minimum of 15 ppm at the retail trader level.  

 

According to annual report of Salt Department of Jaipur 

and Ministry of Commerce and Industry,
[10]

 the status of 

salt iodization in different districts of the country has 

been extensively assessed in the recent years. More than 

58% of districts had an iodine content of salt of 15 ppm 

and more at beneficiary level, indicating success of 

Universal Salt Iodization Program activity in the country. 

In 2001, a rapid survey was conducted in the five 

southern states of Tamilnadu, Kerala, Karnataka, Andhra 

Pradesh and Pondicherry by the Human Nutrition Unit, 

AIIMS, Delhi and salt department, Govt. of India, Jaipur 

to assess the Iodine nutriture status among the people in 

these states. 

 

In the state of Andhra Pradesh, the study reveals that the 

status of Iodine nutriture and iodine content of salt. The 

district wise distribution of iodine content of salt was 

observed that 55% of the families were consuming 

iodized salt with more than 15 ppm. In other words, the 

95% confidence interval of these families was 52.9% to 

57.2%. It was found that in the coastal districts of 

Nellore, Rangareddy, Vishakhapatnam, Anantapur, East 

Godavari, Kurnool, Prakasam and Mahaboobnagar 

districts less than 10% of the families were consuming 

salt with iodine content of 15 ppm.
[11]

 Majority of studies 

have conducted in the cross-sectional and hospital based 

but very meager studies are basing on traditional 

methods like participant observation. The present study 

was conducted to determine the Iodized Salt 

Consumption (ISC) status of north-coastal districts viz., 

Visakhapatnam and Vizianagaram, Andhra Pradesh. The 

guidelines recommended by Ministry of Health and 

Family Welfare
[12]

 for a rapid assessment of salt 

iodization in a district was adopted. 

 

MATERIAL AND METHODS 

The samples were drawn from selected villages to study 

the development progression. Field surveys were 

conducted between August, 2011 and May, 2012. Out of 

10286 salt samples, 5598 salt samples belongs to 

Visakhapatnam district and 4688 salt samples are 

Vizianagaram district were collected. A pre-designed 

pretested proforma was used for collection of data. Data 

were recorded in the proforma by testing of salt with 

spot-testing kit by trained investigator comprising 

teachers from the Department of Social & Preventive 

Medicine of Andhra Medical College, Visakhapatnam, 

Andhra Pradesh.  

 

SPOT-TESTING KIT  

Meeting with Salt wholesalers/ Traders/ Retailers/ and 

Stakeholders 21
st
, October 2011. In this connection, 

interface with various stakeholders and salt wholesalers 

as they decide the level of Salt Iodations at processing 

level, understand perspectives of salt wholesalers on 

buying 1 kg pouches over 50 kg large packets and Action 

Plan on how to address the poor level of Salt Iodization 

in Andhra Pradesh. Prior to taking a 10 g or 50 g salt 

sample for analysis, salt should be thoroughly mixed, 

preferably in zip-lock bags or appropriate containers to 

ensure that the iodine is homogeneously distributed in 

the salt. Usually 10 g iodated salt is dissolved in 50 ml 

distilled water, optional: 50 g iodated salt could be 

thoroughly dissolved in 250 ml distilled water, from 

which an aliquot of 50 ml could be analyzed as 

mentioned in the titration step below, without adjusting 

the concentrations of the reagents or calculation. 

 

IODOMETRIC TITRATION  

Iodine content was also determined in total samples of 

edible salt collected from households of study areas 

using Iodometric titration.
[13]

 Estimation of Iodine in 

total samples of edible salt from selected areas following 

this procedure for testing at laboratory level. Once the 

salt is dissolved in the measured amount of water, 1-2 ml 

sulfuric acid (2N H2SO4) and 5 ml potassium iodide (KI) 

is added to the salt solution, which in the presence of 

Iodine will turn yellow. The reaction mixture is then kept 

in a dark place (with no exposure to light) for five to 10 

minutes to reach the optimal reaction time, before titrated 

with sodium thiosulfate (Na2S2O3) using starch (2 ml) as 

the indirect indicator. The concentration of Iodine in salt 

is calculated based on the titrated volume (burette 

reading) of  sodium thiosulfate in the burette and convert 

to ppm using the Conversion table for Iodine 

concentration in the salt (e.g. method: 10 g salt titrated 

with 0.005M sodium thiosulfate). 

 

RESULTS AND DISCUSSION  

The results showed that 42.55% of the population was 

consuming Iodized salt with nil or zero and less than 15 

ppm, although the percentage of population consuming 

salt with more than 15 ppm of Iodine was 57.45%. The 

present study is observed that North-coastal Andhra 

districts viz., Vishakhapatnam and Vizianagaram 30.77% 

and 55.64% of the population was consuming salt with 

nil or zero and less than 15 ppm of Iodine, respectively 

shows in (Table-1). It is a well-known fact in areas 

where salt is produced locally; a high percentage of 

population in Vizianagaram district consumes non 

iodized salt due to lack knowledge on advantages of 

Iodinated salt and traditional reasons. Among the results 

of present study in-depth level, Iodized salt with more 

than 15 ppm consumption was fairly better for food 

caterers or households (51.55%), anganwadi centers 

(15.54%) and residential hostels (1.98%) than retail shop 

holders (0.16%) in Visakhapatnam followed by 

Vizianagaram district was satisfactory for food caterers 

or households (33.40%), anganwadi centers (7.02%) and 
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residential hostels (2.52%) than retail shop holders 

(0.43%) reported respectively. 

 

 

Table: 1Iodine Concentration and Iodized salt consumption at Institutional level 

Institution/ Place District Samples > 15 ppm < 15 ppm Nil/ Zero ppm 

Food Caterers/ 

Households 

VSP 4317 2886 (51.55) 610 (10.90) 821 (14.67) 

VZM 3793 1566 (33.40) 979 (20.88) 1248 (26.62) 

Anganwadi Centers 
VSP 1156 870 (15.54) 64 (1.14) 222 (3.97) 

VZM 732 329 (7.02) 168 (3.58) 235 (5.01) 

Residential Hostels 
VSP 111 111 (1.98) 0 (0.00) 0 (0.00) 

VZM 131 118 (2.52) 10 (0.21) 3 (0.06) 

Retail Shops 
VSP 14 9 (0.16) 2 (0.04) 3 (0.06) 

VZM 32 20 (0.43) 6 (0.13) 6 (0.13) 

NCAD-1 VSP 5598 3876 (69.23) 676 (12.08) 1046 (18.69) 

NCAD-2 VZM 4688 2033 (43.37) 1163 (24.81) 1492 (31.83) 

Present Study Pooled 10286 5909 (57.45) 1839 (17.88) 2538 (24.67) 

VSP (Visakhapatnam); VZM (Vizianagaram); NCAD (North-Coastal Andhra District). 

 

A total of 10286 (3723 males and 6563 females) children 

aged 6+ to 16+ years were covered and adults aged 17+ 

to 60+ years. Knowledge, attitude and practice towards 

the importance of Iodized salt was fairly good response 

for females in Visakhapatnam district (45.84%) than 

their counterpart (23.17%). Table-2 shows that majority 

(69.01%) of them in Visakhapatnam district have 

favourable attitude. Improper practices of food caterers 

related to Iodized salt were found to be associated with 

female sex, ethnicity, Orthodox religion, literacy status 

and occupation.  

 

Table: 2 Knowledge, Attitude and Practice towards the importance of Iodized salt 

Gender status District Samples Good Average Poor 

Male 
VSP 1876 1297 (23.17) 219 (3.91) 360 (6.43) 

VZM 1847 785 (16.74) 475 (10.13) 587 (12.53) 

Female 
VSP 3722 2566 (45.84) 459 (8.20) 697 (12.45) 

VZM 2841 1248 (26.62) 688 (14.68) 905 (19.30) 

 

National Family Health Survey
[14]

 conducted in 1998-99 

also revealed that in Andhra Pradesh as high as 72.5% of 

the salt samples had iodine content less than the 

stipulated level of 15 ppm. The study aims at providing 

comprehensive analysis of Iodine concentration 

emphasis on particularly Srikakulam, Vizianagaram and 

Visakhapatnam districts of Andhra Pradesh.
[15]

 Table-3 

and Fig.1 shows that Iodine content in salt samples and 

Iodine salt consumption at district level, Andhra Pradesh. 

It is observed that the consumption of iodized salt has 

been reported to be low by the population in 

Vizianagaram district (43.37%). According to Kapil, 

Umesh et al.,
[11]

  their studied that more than 15 ppm of 

Iodine content in table salt samples from inhabit 

Visakhapatnam was 76.1% and Vizianagaram was 

44.1%; nil or zero and less than 15 ppm of Iodine in the 

samples 23.9% and 55.9% of only. 

 

The present study statistics, at least 42.5% of people in 

north-coastal Andhra Pradesh are using non-iodized salt. 

It is also because of lack of availability of iodized salt in 

villages, said stakeholders. Though the use of iodized 

salt is necessary for intellectual, physical and cognitive 

development of a human being, majority of people in far-

flung areas are not aware about its significance. 

However, in the Visakhapatnam district, higher 

proportion (69.23%) of households consumed packed 

iodized salt, very low proportion of households 

consumed unpacked crystalline salt (Non-powdered; 

powdered) comparatively than Vizianagaram district 

(43.37%) respectively.  

 

Table: 3 Iodine Concentration and Iodized salt consumption at district level  

Place/Area of Study > 15 ppm < 15 ppm 
Nil/ 

Zero ppm 
Reference 

Visakhapatnam 3876 (69.23) 676 (12.08) 1046 (18.69) Present Study 

Vizianagaram 2033 (43.37) 1163 (24.81) 1492 (31.83) Present Study 

North-Coastal Andhra 

Pradesh 
5909 (57.45) 1839 (17.88) 2538 (24.67) Present Study 

Visakhapatnam 156 (76.1) 39 (19.0) 10 (4.9) Kapil, U et al. (2004) 

Vizianagaram 93 (44.1) 72 (34.1) 46 (21.8) Kapil, U et al. (2004) 

Andhra Pradesh 1663 (44.9) 1358 (36.6) 685 (18.5) Kapil, U et al. (2004) 
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Fig.1: Iodine Concentration and Iodized salt consumption at district level 

 

CONCLUSION 

The study indicates that a need of further strengthening 

the efforts for salt iodization in Andhra Pradesh and 

creating awareness amongst the salt producers, traders 

and beneficiaries about the health consequences of iodine 

deficiency. The various reasons reported by households 

consuming crystalline salt included ‘low cost’, ‘since it 

tasted better’ and ‘feeling it is pure and uncontaminated 

unlike iodized salt’. Out of those households consuming 

iodized salt, consumed it to save time and avoid the 

inconvenience of grinding crystalline salt, but opted for 

cheaper varieties owing to low purchasing power. Other 

reasons reported for consuming iodized salt were as 

follows: better taste and appearance, free flowing, and 

influence of television advertisements. Awareness about 

health benefits of iodized salt was extremely poor and 

seen. Yet on the positive side, all households who were 

aware of the benefits of consumption of iodized salt were 

consuming adequately iodized salt. Consumption of 

adequately iodized salt was higher among households 

consuming iodized salt as compared to those consuming 

crystalline salt. However, even among households 

consuming iodized salt, households were consuming 

inadequately/non-iodized salt (<15 ppm iodine). Also, 

consumption of adequately iodized salt was higher in 

households where the household head was literate. 

 

In conclusion, higher percentage of population was 

consuming salt with less than 15 ppm of iodine in these 

north-coastal districts of Andhra Pradesh. In this 

background, the Government of Andhra Pradesh has 

demonstrated its commitment to achieve sustainable 

improvement in the health status of its population with 

strong focus on improving health outcomes for all 

sections of people, especially women, children and 

vulnerable group of population. 
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