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Abstract 
Endemic goitre has re-emerged in Thailand. This is particularly dangerous for children 

since iodine deficiency disorders (IDDs) might negatively influence their intellectual and mental 
development. In order to assess the situation, the iodine content of breast milk was determined and a 
method is proposed on how to monitor IDDs in lactating mothers later on. Seventy-five lactating 
women aged from 15 to 45 years, from 12 villages of 3 districts, namely Chumpae. Sri­
chompu and Pupaman within the mountainous areas of Khon Kaen province, Northeast of Thailand 
were investigated. The breast milk from 46.7 per cent of mothers was found to be below recom­
mended standards. In addition, 52.0 per cent of the women investigated had low urinary iodine 
excretion. The risk of women with low iodine excretion was 15 fold higher in comparison to 
women with sufficient iodine excretion to provide breast milk for their babies with insufficient 
iodine content. It is concluded that urinary iodine excretion can be used to monitor the IDDs m 
lactating mothers. 
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Endemic goitre has been controlled in 
North Thailand since 1967 through the introduction 
of iodinated saJt(l,2). Since then iodine deficiency 

disorders (IDDs) have been of concern for public 
health workers in other parts of Thailand as well. 
But IDDs have re-emerged as a health problem in 
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Thailand even in those areas formerly under control 
probably due to maldistribution of iodinated salt(2). 
The prevalence of endemic goitre in three districts of 
Khon Kaen province i.e., Chumpae, Srichompu and 
Pupaman were determined recently(3). A baseline 
survey undertaken in 12 villages of these 3 districts 
estimated the prevalence of goitre among women of 
child bearing age to be 35.1, 58.4 and 71.6 per cent 
respectiveJy(3). Iodine deficiency is known to nega­
tively affect especially the intellectual development 
of children( 4 l. To meet iodine requirements, there­
fore, should be of major concern. This investigation 
aimed to investigate iodine concentration in breast 
milk of lactating women in order to obtain more 
information about iodine concentration in breast 
milk of lactating mothers in the Northeast of Thai­
land and the possibility of predicting iodine concen­
tration in breast milk by measuring urinary iodine 
excretion. 

MATERIAL AND METHOD 
Seventy-five lactating women aged from 15 

to 45 years, from 12 villages of 3 districts, namely 
Chumpae, Srichompu and Pupaman within the 
mountainous areas of Khon Kaen province, North­
east of Thailand were investigated. Villages were 
selected through a proportional random selection 
process and all lactating women in the villages were 
asked to co-operate. Almost all lactating women, 
who at the time of the investigation were living in 
the villages co-operated. The ages of the mothers 
and their children were assessed by questionnaires. 
The socio-economic status and lifestyle pattern of 
the females has been described elsewhere. 

Laboratory analysis 
Urine samples and breast milk were col­

lected in the morning from all subjects under inves­
tigation on the same day. Twenty-ml aliquots of 
urine samples were kept in a cool box upon collec­
tion and frozen within 18 hours and subsequently 
stored at -20°C. Urinary iodine concentrations were 
measured using acid digestion, a method recom­
mended by WHO/ICCIDD/UNICEF(5,6). Breast 
milk was diluted with deionized water and also 
determined for iodine concentration using the same 
method mentioned above(6). 

Data analysis 
Routine statistical methods were applied 

for data analysis. Medians and the achieved 95 per 

cent Confidence Interval (C.I.) were calculated by 
using the Mini tab statistical software programO). 
The difference between the medians of groups was 
tested by the Mann-Whitney U-Wilcoxon Rank Sum 
test. For comparison of proportion the conventional 
Chi-square test was used. The Chi-square test and 
the odds-ratio together with the 95 per cent C.I. were 
calculated by the Epi-info software program(8). 

When using urinary iodine excretion as 
an indicator for IDDs the following cut-off points 
according to the recommendation of WHO/ICCIDD 
were used(5) : severe <2.0 jlg/ml; moderate 2.0-4.9 
jlg/ml; mild 5.0 - 9.9 jlg/ml. The concentration of 
iodine in breast milk is supposed to be 6.4 to 17.8 
jlg/ 100 mJ(9). Therefore, the cut-off point for sub­
optimal iodine breast milk concentration was con­
sidered to be < 6.4 jlg/100 mJ(IO). 

RESULTS 
The median age of mothers from the three 

districts, age of children. iodine concentration in 
breast milk and urinary iodine of the mothers arc 
shown in Table I. No statistically significant dif­
ference for the age of mothers and age of children as 
well as urinary iodine concentration was observed 
between the three districts. However, iodine in breast 
milk of mothers from Chumpae district was signi­
ficantly lower compared to the other two districts. 
The prevalence of iodine deficiency disorders in the 
three districts was assessed by determining urinary 
iodine concentration as recommended bv WHO/ 
ICCIDD0). The results are shown in Table 2. The 
prevalence of iodine deficiency disorders in the 
Chumpae and Srichompu district was higher in com­
parison to Pupaman. The relationship between uri­
nary iodine concentration as an independent varia­
ble and iodine concentration in breast milk as a 
dependent variable was plotted as shown in Fig. I. A 
significant correlation between both variables was 
determined. 

Table 3 shows the number of individuals 
with and without normal iodine concentration in 
urine and in breast milk. Women with a subnormal 
urinary iodine excretion also had a high risk of pro­
ducing breast milk with an insufficient iodine con­
tent (OR = 15.48; C.I. 3.98- 65.88). 

DISCUSSION 
Low urinary iodine excretion for lactating 

women can be taken as a clear indicator that their 
breast milk will also have a low iodine content 
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Table 1. Medians and ranges of age, iodine in milk and urinary iodine in the mothers from 3 districts of the 
Khon Kaen Province. 

Parameter Chumpae Srichompu Pupaman Total p-value 
(N =30) (N = 38) (N=7) (N = 75) 

Age of Mother 23.8 27.0 24.6 25.0 0.254 
(years) (16.0-36.0) (17.0-44.0) (17 .0-28.0) ( 16.0-44.0) 

Age of Children 240.0 220.0 240.0 233.3 0.664 
(days) (14.0-730.0) (13.0-820.0) (20.0-365.0) ( 13.0-820.0) 

Iodine in Mother's Milk 4.5 6.8 4.9 5.1 0.018 
(tJg/100 g milk) (0.0-80.0) (0.0-26.0) (1.80-7 .80) (0.0-80.0) 
Urinary Iodine 8.5 10.6 12.0 9.0 0.233 

(tJg/dL) (0.0-37.0) (1.7-41.0) (5.0-19.4) (0.0-41.0) 

Table 2. Prevalence of iodine deficiency disorders using urinary iodine as the indicator as recommended 
by WHOIICCIDD (1990). 

Parameter Chumpae 
(N = 30) 

Severe 3/30 
(urinary iodine <2.0 tJg/dL) (10.0%) 

Moderate 1130 
(urinary iodine 2.0-4.9 tJg/dL) (3.3%) 

Mild 16/30 
(urinary iodine 5.0-9.9 tJg/dL) (53.3%) 

Normal 10/30 
(urinary iodine <2: 10.0 tJg/dL) (33.3%) 

Iodine excretion in urine (microgram/dl) 

70 

60 

50 -----------

40 --~~-----.·---- -------

30 
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Y = 0.510 (iodine in breast milk}+ 7.692 

60 

Srichompu 
(N = 38) 

2/38 
(5.3%) 

8/38 
(21.0%) 

7/38 
(18.4%) 
21138 

(55.3%) 

80 

Pupaman 
(N=7) 

217 
(28.6%) 

517 
(71.4%) 

100 

Total 
(N =75) 

5175 
(6.7%) 
9175 

(12.0%) 
25175 

(33.3%) 
36175 

(48.0%) 

Iodine in breast milk (microgram/1 OOg) 

Fig. 1. Relation of urinary iodine to iodine concentration of breast milk. 
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Table 3. Number of individual with normal and sub-normal urinary iodine excretion in relation to ade­
quate and inadequate concentration of iodine in breast milk. 

Urinary iodine concentration Iodine concentration in breast milk Total 
<6.41Jg/100g milk ~6.41Jg/100g milk 

< 10 !JgldL 
~ 10 !Jg/dL 
Total 

Chi-square= 23.37. p-value < 0.000 
Odd ratio= 15.48, 95% C.!. 3.98-65.88 

35 
13 
48 

which will most probably not meet the iodine re­
quirements of their babies. If the child has exclu­
sively depended on iodine from the mother's milk, 
then the supply will most probably be insufficient 
especially for one of the districts, Chumpae, where 
the average iodine content of breast milk of 4.5 11gl 
100 g milk, was quite low. This corresponds with 
their urinary iodine excretion, which was also the 
lowest among the three districts investigated here. 
The prevalence of goitre as reported recently(3), 
however, did not correspond with the findings here, 
i.e., Chumpae had the lowest goitre rate of 35.1 per 
cent and Pupaman with the highest rate of 71.6 per 
cent. The goitre rate therefore cannot be taken as 
indicator for a sufficient or insufficient iodine con­
tent in the milk of lactating mothers but urinary 
iodine excretion could be used as such. A lactating 
mother with a low iodine excretion has a 15-fold 
risk above a lactating female with normal urinary 
iodine excretion, thus the iodine content of her breast 
milk will not be sufficient to assure the nonnal deve­
lopment of her child. Surprisingly, IDDs in infants 
and babies in the same area were found to be not as 
high as expected( 11). This probably is due to the 
fact that mothers in this area tend to give supple­
mentary feeding quite early after birth to their chil­
dren. Probably the food used for supplementary 
feeding contributes to meet the requirements for 
iodine. Since it is the aim to feed infants at least 
within their first 4 to 6 months exclusively with 
mothers milk, it is desirable to assure that lactating 

4 
23 
27 

39 
36 
75 

mothers have the adequate iodine status. Therefore, 
it is desirable to closely monitor the areas prone to 
IDDs, the iodine status of lactating mothers and take 
immediate action if the situation proves to be insuf­
ficient by administering fortified salt or other essen­
tial food items such as fish sauce in the areas under 
investigation02-13). Monitoring by estimating the 
goitre rate is insufficient and to collect breast milk 
on a more regular basis might be tedious and colla­
boration of lactating mothers might vanish over 
time. Thus, the collection of urine for the determi­
nation of iodine excretion seems to be the best and 
most feasible way of monitoring IDD in vulnerable 
areas. 

SUMMARY 
In this study, the iodine content of breast 

milk was found to be correlated with unne iodine 
excretion. Women with a subnom~al urinary iodine 
excretion also had a high risk of producing breast 
milk with insufficient iodine content. Therefore. 
urinary iodine excretion can be used to monitor the 
IDDs in lactating mothers. 
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