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ABSTRACT 
The study was carried out among the randomly selected ninety nine households of 3rd class and 4th class employees living 
in Dhaka University Campus and divided into three groups to determine the level of iodine in salts at household 
consumption state and corresponding median Urinary Iodine (UI) excretion. A total number of 351 causal urine samples 
were collected and urinary iodine was estimated by the wet digestion method adapted by Gutekunst et.al. to measure the 
consumption effect of different levels of iodine in salts. Most of the households (71.71%) consumed ‘Molla’ salt and other 
households used different brand such as Pubali, Globe, Modhumati salt etc. The highest and lowest mean salt iodine 
observed in ‘Modhumati’ salt (63.9ppm) and ‘Choudhury’ salt (20.1ppm) respectively and ‘Molla’ salt contains 36.3ppm 
iodine at household level.  In group-1, the median UI was 202.7 g/l (male 205.7 g/l and female 200.0 g/l) and at that 
time their mean salt iodine intake was 41.6ppm. In group-2, the median UI was 196.9 g/l (male 197.6 g/l and female 
195.7 g/l) and their mean salt iodine intake was 34.1ppm. In group-3, the median UI was 238.0 g/l (male 244.5 g/l 
and female 235.8 g/l) and their mean salt iodine intake was 36.9ppm. In case of total respondents, the median UI was 
211.4 g/l (male 219.9 g/l and female 204.5 g/l) and their mean salt iodine intake was 37.5ppm. So, it was found that 
the consumption of iodized salt containing 30-40ppm iodine to all the subjects of different households provide the 
normal requirements of all individuals in a household and do not excrete excessive iodine (≥ 300.0 g/l) through urine.   
Keywords: Median Urinary Iodine, Salt iodine intake, iodized salt, Dhaka University Campus. 
 
Received 17/11/2013 Accepted 12/01/2014                                                     © 2013 AELS, India 
 
INTRODUCTION 
Iodine is a constituent of the thyroid hormones, thyroxine (T4) and triiodothyronine (T3), which are 
essential to human functioning because they influence skeletal maturation and the development of the 
central nervous system and regulate many other physiological processes [1]. Iodine deficiency in adults 
and children is usually characterized by low levels of T4 and high levels of thyroid-stimulating hormone 
[2, 3]. The food supply of near about of 2.0 billion people is lacking in adequate levels of Iodine, resulting 
in the widespread prevalence of a spectrum of iodine deficiency disorders [4]. This public health problem 
may be corrected by the regular delivery of small doses of iodine to the population in commonly eaten 
foods or condiments. Salt is an excellent carrier for iodine, as it is consumed at relatively constant, well-
defined levels by all people within a society, independently of economic status [5]. It was an established 
fact that  iodine consumption  through  foods  do not fulfill  daily  iodine requirement (adult 150 g/day), 
iodized salt or iodized water is then supplemented to fulfill daily iodine requirement. An intervention of 
salt iodization is the most effective public health approach for the elimination of IDD without side effects 
[6, 7]. Bangladesh has major public health problems especially relating to iodine deficiency of which 
causes IDD resulting goitre, physical and mental handicap and poor educability of children. To eliminate 
the IDD, the government of Bangladesh has passed the Universal Salt Iodization (USI) Law. Although 
substantial  improvement  has  been achieved in the last 10 years, due to the increase in the consumption 
of iodized salt by households from 20% in 1994 to 73.8% in 2003. But the third USI survey indicated that 
only 4.0% samples collected from factories contained iodine as per law, i.e. 45-50 ppm and nearly 40% 
had <20 ppm iodine. Analysis of the results of first and second survey in 2003 further showed that an 
average 53.0 % salt samples contained <30 ppm, 30.7% samples contained 30 to <65 ppm and 16.4% 
samples contained >65 ppm [8].  
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Thus, salts are available in the market for human consumption, many of which contain different levels of 
iodine. So it is important to identify the optimum level of iodine in salts which is best suitable to fulfill the 
requirement to maintain good health. The appropriate level of iodine is not only important for health but 
also very important to ensure efficient use of iodine and avoid wastage or excess use of iodine, which 
would be detrimental for human health. Therefore, the present study was undertaken to determine the 
optimum level of iodine in salts at household level. 
 
MATERIALS AND METHODS 
The study was cross sectional and covered 99 households of 3rd and 4th class employees living in Dhaka 
University campus. The total 99 households were randomly divided into 3 groups (33 households in each 
group). A total 351 respondents were found and a total 351 causal urine were collected. Simultaneously 
all household’s salt samples that they were consuming at that time were collected. Salt samples were put 
in an individual disposable polythene bag, which was sealed off airtight and brought to IDD laboratory at 
the institute of Nutrition and Food Science, Dhaka University. The samples were stored at room 
temperature until analysis. Salt iodine was measured by titrametic method. In iodized salt, iodine is 
added in the form of potassium iodate. By addition of sulfuric acid, salt iodate is converted into iodine. 
Liberated iodine is trapped with the addition of potassium iodide. The free iodine is then titrated against 
sodium thiosulphate using starch as an external indicator. The reaction is expressed as follows:  
 KIO3 + 5 KI + 3 H2 SO4 K2SO4 + 3I + H2O 
 KI + I2 KI3 
 Na3S2O3 + I2 NaI + Na2S4O6 
The urine samples were collected in disposable cups and were transferred to clean, dried, wide mouthed 
screw capped plastic bottles. Then the urine samples were carried in plastic cartons and brought to IDD 
laboratory at the Institute of Nutrition and Food Science (INFS), Dhaka University. The samples were 
stored in a deep freeze until analysis. Urinary iodine was measured by wet digestion method adapted by 
Gutekunst et.al. Urine is digested with ammonium persulfate. Iodide is the catalyst in the reduction of 
ceric ammonium sulfate (yellow) to cerous form (colorless) and is detected by rate of color 
disappearance (Sandell Kolthoff Reaction). Following that step, iodine is measured by its catalytic action 
on reduction of the ceric ion (Ce4+) to the cerous ion (Ce3+) coupled to the oxidation of arsenite, As3+ to 
As5+. This reaction called the Sandell Kolthoff reaction has been diagrammed as follows: 
 

2Ce4+ + 2I-           2Ce3+ + I2 
I2 + As3+                As5+ + 2I- 

The ceric ion (Ce4+) has a yellow colour, while the cereous ion (Ce3+) is colourless. Thus the course of the 
reaction can be followed by the disappearance of yellow colour as the ceric ion (Ce4+) is reduced. With 
other reactants held stable, the speed of this colour disappearance is directly proportional to the amount 
of iodine catalyzing it. N Iodide (I-) is generally believed to be the chemical form of iodine in urine and is 
also the catalytic form that is catalytic in the Sandell Kolthoff reaction. Ashing is necessary to prepare 
urine samples for iodine determination by this method because ashing or digestion removes other 
substances such as nitrite, thiocyanate or ferrous ion that might interfere by reducing or oxidizing the 
ceric ion (Ce4+) or arsenite reactants. Statistical Package for Social Science (SPSS) was used for data entry 
and data analysis. Microsoft excel was used for graphs and charts. 
 
RESULTS AND DISCUSSION 
The social impact of iodine deficiency disorder is great and its prevention will result in improved quality 
of life, productivity and educability of children and adults. Fortification of salt with iodine compounds can 
be successfully and inexpensively prevented and controlled methods [9]. Iodization of salt has the long 
term advantage of high cost effectiveness, assuring regular salt intakes when salt supplies come from a 
centralized source. Table 1 shows the mean salt iodine (ppm) of the different salt brands in Bangladesh 
consumed by the all respondents. All of the names of salt brands are commonly found in Bangladesh as a 
popular iodized salt. ‘Molla’ salt was used by the highest number (71) of households and their mean salt 
iodine was found 36.31ppm. The highest mean salt iodine ppm observed in ‘Modhumati’ salt (63.96ppm) 
and the lowest in ‘Choudhury’ salt (20.04ppm) at household level. In this study, the mean salt iodine 
(ppm) content of different groups were 41.6, 34.1 and 36.9 ppm in group-1, group-2 and group-3 
respectively and in total mean salt iodine was 37.53 ppm (table-2). 
Urinary iodine excretion is considered the gold standard employed for the assessment of iodine in status 
and of IDD. Almost 90% of all iodine is excreted in the urine, and so it provides an accurate indication of 
the current iodine intake. According to WHO recommended cut-off points, a median UIC (Urinary Iodine 
Concentration) of below 100g/l has recommended to denote that sub-clinical iodine deficiency exists in  
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Table-1:  Mean salt iodine content (ppm) of the different brands 
Name of the Brand No. of Households Mean Salt Iodine 

(ppm) 
Molla 71 36.31 
Globe 7 31.35 
Modhumati 6 63.96 
Pubali 8 37.95 
Choudhury 1 20.04 
Dolphin 2 38.08 
Suravi 2 33.07 
Penguin 1 25.05 
Elders 1 41.08 
Total 99 37.53 

 
Table-2: Mean salt iodine content of different groups consumed by the households 

Groups     (No. of HH’s) Mean base line salt iodine (ppm) 
Group-1 (33) 41.6 
Group-2 (33) 34.1 
Group-3 (33) 36.9 

Total (99)   37.53 
 

  

 

 
Table-3: Median UI excretion according to sex of different groups 

Groups 
(No. of  HH’s) 

Sex No. of urine samples Median UI 
(g/l) 

 
Group-1 
 (33) 
 

Male 63 205.7 
Female 54 200.0 
Total 117 202.7 

Group-2 
(33) 
 

Male 60 197.9 
Female 61 195.8 
Total 121 196.9 
   

Group-3           (33) 
 
 

Male 49 244.5 
Female 64 235.8 

Total 113 238.0 
   

Total 
(99) 

Male 172 219.9 
Female 179 204.5 
Total 351 211.4 

 
Table-4: Median UI excretion according to age and sex of different groups 

Age groups Group-1 Group-2 Group-3 

Infants (0-12 months) 359.9 (3) - 399.2 (2) 

Children (>1-6 years) 262.8 (17) 224.9 (12) 242.7 (7) 

School children  (>6-12 years) 189.7 (16) 216.2 (20) 223.4 (19) 

Adolescence  (12-18 years) 224.4 (10) 174.8 (20) 252.6 (20) 

Adults (>18 years) 187.7 (69) 196.8 (68) 244.5 (58) 

Pregnant women 211.7 (1) - 198.8 (1) 

Lactating women 185.6 (1) 128.4 (1)  

Total 202.7 (117) 196.9 (121) 238.0 (113) 

 
the population. A median value of 50-99g/l reflects mild deficiency and median UIC value of less than 
20g/l is considered severe [10]. Table 3 shows the median UI excretion according to sex of different 
groups. In group-1, the median UI was 202.7 g/l (male 205.7 g/l and female 200.0 g/l) and at that 

A.K.Obidul Huq 
 



RJCES Vol 2[1] February 2014 

27 

time their mean salt iodine intake was 41.6 ppm. Again, in group-2, the median UI was 196.9 g/l (male 
197.9 g/l and female 195.9 g/l) and at that time their mean salt iodine intake was 34.1 ppm. Similarly, 
in group-3, the median UI was 238.0 g/l (male 244.5 g/l and female 235.8 g/l) and at that time their 
mean salt iodine intake was 36.9 ppm. In total, the baseline median UI was 211.4 g/l (male 219.9 g/l 
and female 204.5 g/l) and at that time their mean baseline salt iodine intake was 37.53 ppm. 
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Figure-1. Relation between consumption of Iodized Salt (ppm) level and corresponding median urinary 

Iodine excretion 
 
The median UI excretion after consumption of specific mean iodized salt at different groups according to 
their age and physiological conditions was shown in table 4. In case of group-1, the highest median UI 
observed in infants (0-12 months) was 359.9 g/l whereas in children (>1-6 years), the baseline median 
UI was 262.8 g/l (male 234.3 g/l and female 265.0 g/l). In School children (>6-12 years), it was 189.7 
g/l (male 251.6 g/l and female 180.0 g/l). In case of adolescence (>12-18 years), it was 224.4 g/l 
(male 221.1 g/l and female 274.5 g/l). Moreover, in adults (>18years), the baseline median UI was 
187.7 g/l (male 171.9 g/l and female 188.8 g/l). In physiological state, pregnant and lactating women 
median UI was 211.7and 185.6 g/l respectively. On an average, the baseline median UI excretion in 
group-1 was 202.7 g/l and at that time their mean baseline salt iodine intake was 41.6 ppm. Again, the 
similar observation was found in case of group-2 and group-3 subjects. In infants, children (>1-6 years) 
and School going children (>6-12 years) their median UI excretion was above optimal (> 200g/l and < 
300g/l) and not exceeding excess limit (>300.0 g/l) in both groups. The second follow-up IDD survey 
in Bangladesh among children aged 6-12 years during last half of 2004 and first half of 2005, found 
median UI excretion was (163.0µg/l). Boys had UI excretion of 175.0 µg/l as compared to 149.0µg/l in 
girls, and the UI excretion in children of urban areas was 229.0µg/l compared to 141.0 µg/l in rural areas  
[11]. Similarly, a study was observed in case of a total of 308 adolescent School girls from 3 Schools at 
Dhaka city were surveyed. The subjects who willingly participated were aged between 12 to 18 years and 
studying class VIII, IX and X. The overall median urinary iodine (MUI) level was 332.8µg/L and mean salt 
iodine was 54.7 ppm [8]. The median urinary iodine level was 332.8, 269.2 and 351.2 µg/L in Nilkhat 
High School (NHS), Agrani Girls School (AGS) and Vikarunnessa Noon School (VNS) respectively and at 
that time their mean salt iodine intake were 52.4, 61.8 and 49.9ppm respectively [12].Table 4 also shows 
the median UI excretion was optimal level (100-200g/l) in case of other age and physiological state in 
both groups. Moreover, the overall baseline median UI in group-2 and group-3 were 196.9 g/l and 238.0 
g/l respectively and at that time their corresponding mean salt iodine intake were 34.1 and 36.9 ppm 
respectively. A sentinel urinary iodine surveillance on pregnant women was initiated at “Mother and 
Child Health Training Institute (MCHTI)” at Dhaka during July to December 2002. During the study 
period, a total of 1822 pregnant women were initially enrolled and of them only 349 could be followed up 
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for urine collection for first time, 85 second time and 12 for third time. Results indicated overall median 
urinary iodine (MUI) 270.0 µg/L initially. Common follow up subjects MUI levels were 283.0, 248.0, 424.3 
and 163.7µg/L initially, during follow up respectively. At the same time, out of total salt samples collected 
two samples contained zero iodine and total mean value was 49.5ppm [13]. In the second phase, the study 
was continued on pregnant women who visited the antenatal clinic of “Mother and Child Health Training 
Institute” (MCHTI). During the study period a total of 1604 pregnant women were initially enrolled, and 
of them only 384 for first time, 136 for second time and 42 for third time were collected. The overall 
median urinary iodine (MUI) was 218.6, 213.8, 184.8 and 182.2µg/l at initially, 1st, 2nd and 3rd time follow 
up respectively. Mean iodine content of salts consumed by those women who gave urine was 37.9 ppm. 
The values were 38.5, 35.9, 39.6 and 46.0 ppm at initial contact, 1st, 2nd and 3rd round of follow up [8].  
 
CONCLUSION  
Taking into account the assumptions of iodine lost from salt is 20% from production site to before 
consumption at household level (14WHO/UNICEF/ICCIDD, 1996) based on new information; iodine 
concentration in salt at the point of production should be within the range of 30-40ppm. When all salt 
used in processed food is iodized, the salt containing 25-30ppm iodine at household level is best suitable 
to fulfill the normal requirements of all categories of subjects (age, sex wise) in a household and not 
excrete too much iodine in urine and median urinary iodine level will vary from 100-200 g/l (optimal). 
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