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Abstract
Background: Iodine is essential element in thyroid hormones synthesis and normal growth and development of the
brain. Milk and iodine concentrations can be appropriate indicator of body iodine status; in this study, we evaluated
the concentrations of urine and milk iodine in newborns and their mothers.
Methods: In a cross-sectional study conducted in 2013, urine and milk iodine in 106 neonates and their mothers referred to healthcare center in Shabestar, Eastern Azerbaijan for congenital hypothyroidism screening program were
determined. Median urinary iodine < 100 μg/L and milk iodine < 50 μg/L was considered as iodine deficiency.
Results: The median urine iodine concentrations (UIC) in mothers and infants were 142.31 μg/L (.0 - 1260) and
306.76 μg/L (23.56-1020) respectively. Urine iodine concentrations were < 100 μg/L in 33.9% of mothers and 14.2%
of neonates. The median milk iodine concentration (MIC) was 58.23 μg/L (20.31- 425) and in 41.9% of mothers was
<50 μg/L. A positive significant correlation was found between milk iodine and maternal urinary iodine concentration
(r=0.533, P= 0.000). There was significant correlation between neonatal UIC and maternal UIC (r=0.462, P= 0.000),
neonatal UIC and MIC (r=0.414, P= 0.000).
Conclusions: Urinary and milk iodine concentrations in mothers and infants were within acceptable range, which
indicates adequate iodine intake. However, there were moderate and marginal iodine deficiencies in about half percentage of participants. Insufficient amount of milk iodine in about half of the mothers can result in iodine deficiency
in breast-fed infants.
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Introduction
Iodine as an essential trace element is important in
the synthesis of thyroid hormones and normal
brain growth and development and reproduction
(1). Proper cerebral development and most other
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tissues in embryonic and early childhood are dependent on adequate level of thyroid hormones.
Impaired thyroid hormone synthesis can result in
irreversible neurological complications, especially
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in the early stages of infancy. Iodine deficiency
affects thyroid gland functions and hormones synthesis (2).
Thyroid hormone deficiency at birth is most commonly cause of preventable mental retardation (3).
Incidence of disease is one per 3000-4000 live
births in the world (4). According to the reports
of CH screening in Iran incidence rate is 1:914 in
Tehran (5), 1:370 in Isfahan (6), 1:1433 in Fars (7)
and 1:600 in Eastern Azerbaijan.
Although iodine deficiency has already been resolved with effective iodized salt programs and
WHO has reported Iran as iodine sufficient areas,
but the high incidence of congenital hypothyroidism in some areas of the country necessitate revising iodine statues and its association with the incidence of hypothyroidism (5,6). The International
Council for the Control of Iodine Deficiency Disorders (ICCIDD) recommends urinary iodine
concentration as a suitable marker of iodine statues (8). Moreover, milk iodine is used for determination of iodine deficiency and iodine status of
breast-fed infants depends largely on milk iodine
(9).
There have been studies in various parts of Iran,
which have indicated that urine, and milk iodine
concentrations are within the acceptable range
(10,11), but in Eastern Azerbaijan at the time of
CH screening, the statues of iodine in newborns
and their mothers had not been studied. Since the
early detection and elimination of iodine deficiency in infancy can prevents subsequent irreversible complications.
The aim of this study was to determine the urine
and milk iodine concentrations in neonates and
their mothers.

Materials and Methods
The present cross - sectional study was performed
among subjects referred to centralized health care
center in Shabestar at Eastern Azerbaijan Province during April to September 2012. Neonates
between two and five days of age and their mothers attended for CH screening program included
in the study. Mothers with a history of taking iodine-containing drugs or thyroid affecting medicaAvailable at: http://ijph.tums.ac.ir

tions, thyroid disorder, preterm infants (<37
weeks gestation), infants consuming formulas and
unwillingness to cooperate in the study was excluded. One hundred fifteen neonates and their
mothers based on inclusion an exclusion criteria’s
by a simple sampling method were selected.
Written informed consent was obtained from all
participants. Permission was obtained from the
Ethics Committee of Tabriz University of Medical
Science.
To determine urinary and milk iodine concentrations, 2-3 ml spot urine and milk samples were
taken from newborns. Urine and milk samples
were also collected from mothers of newborns.
TSH levels was determined based on national
screening program for congenital hypothyroidism
using whole blood from a heel-prick collected on
special filter paper cards. Urine and milk samples
were collected in gamma tubes (sterile disposable
tubes) and were kept at -20 °C until the time of
measurements. After acid digestion of urine and
alkaline incineration of milk samples, iodine concentrations were determined by the SandellKolthoff method. Lower, mid and upper ranges
of UIC and MIC for neonates and lactating mothers was considered based on the recommendations of the WHO, UNICEF, ICCIDD (8, 12).
UIC< 100 μg/L and MIC < 50 μg/L was considered as iodine deficiency respectively.

Statistical analysis

All statistical analyses were performed using (SPSS
ver.16 Inc, IL, and Chicago, USA). Normality of
data was assessed by Kolmogorov-Smirnov test.
As some variables have non-normal distribiousion,
reported as median (min-max). Qualitative data
was reported as frequency (percent). In order to
determine any correlation among infant TSH,
MIC and UIC Spearman correlation (for non-normal data) test was used. P<0.05 was considered as
significant.

Results
In this study, from the 115 selected neonates and
mothers according to inclusion and exclusion criteria’s, 106 subjects participated in the study. Six
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cases were excluded due to diagnosis of congenital
hypothyroidism and starting treatment process
and 3 of cases were unwilling to cooperate. Mean
maternal age were 26.2 ± 6.1 years and 61.3% of
them were in age range of 20 -30 years. Characteristics and laboratory data of subjects are presented
in Table 1.
In 85.8% of neonates, median UIC was ≥100
μg/L and in 14.2% of newborns, UIC was ≤100
μg/L. In 45.3% of mothers UIC was in normal
range (100-199 μg/L) and severe, mild and marginal iodine deficiencies were seen in 33.9% of

mothers. MIC was < 50 μg/L in about 41.9% of
mothers.
According to the Spearman test, there was significantly strong positive correlation between MIC
and maternal UIC. (r = 0.533, P= 0.000)
There were significantly moderate positive correlation between neonate UIC and maternal UIC(r
= 0.462, P= 0.000) and between neonate UIC and
MIC(r = 0.414, P = 0.000)
UIC did not correlate with whole blood TSH in
newborns. (r = - 0.167, P =0.04)

Table1: Anthropometric and laboratory data
Anthropometric data
Birth Weight (g)
Birth Height (cm)
Whole blood TSH (mIU/L)
Urinary iodine of newborn (μg/L)
Urinary iodine of mother (μg/L)
Milk iodine of mother (μg/L)

(min- max)
(2500-4000)
(46- 51)
(0.10- 175)
(23.56-1020)
(.00- 1260)
(20.31-425)

Discussion
In this study, concentrations of urinary and milk
iodine in newborns and their mothers during CH
screening program in Eastern Azerbaijan
(Shabestar) was studied. The findings of our study
indicated that the median of UIC and MIC was
within the acceptable range. Since ICCIDD recommends UIC ≥100 µg/L as the indicator of adequate iodine in the population, according to our
results neonates and their mothers in this study
did not have severe iodine deficiency, although
some degrees of mild and marginal deficiency diagnosed.
The median breast milk iodine level in 37 U.S
women was 178µg/L (13) and 155µg/L in another
study in Australia (14). In our study MIC was too
lower (58.23µg/L) than mentioned studies and
previously done studies in Iran which were 93.5
µg/L in Bazrafshan et al. (11) investigation. This
may be because unlike the other studies, we considered only one sample from each subject and
different biochemical, clinical and epidemiological
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Median
2954
49
1.20
306.76
142.31
58.23

methods have been applied especially for iodine
measurement.
Various studies in different regions of Iran show
that UIC and MIC in pregnant and lactating
women and newborns after the salt iodization
program are adequate (11, 15). However,
NHANES study and one study in china reports
that, despite an effective iodized salt program,
pregnant and lactating women in some areas may
still risk deficiency and need supplementation (16,
17). According to classifications of WHO UIC ≥
200µg/L are considered as iodine excess, so more
than half of neonates (63.2%) and about 20.7% of
mothers in this study indicated iodine excess.
These findings are consistent with other studies
carried out in Tehran and Isfahan (1, 15).
In the study of Bazrafshan et al. (11), maternal
UIC ≤100 µg/L and MIC < 50 µg/L was presented in 16% and 19% of studied population,
respectively but in our study was 33.9% and
41.9%, which indicated that iodine statues especially in milk samples were much lower than previous studies done in Iran. The proportion of different neonatal UIC ranges was almost similar to
Available at:
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those seen in Hashemipour et al. study (1). The
difference between our results and other studies in
Iran may be due to applying different classifications of iodine statues. Despite increasing numbers of studies examining UIC and MIC, no consistent recommendations have been made for optimal levels of iodine especially in breast milk and
urine in infants, pregnant and lactating women (9).
In this study, there was significantly positive correlation between maternal UIC and MIC, which
was in accordance with the study of Bazrafshan et
al. (11). It suggests the hypothesis that appropriates maternal iodine statues can provide adequate iodine intake in infants via breast milk.
There was no correlation between neonatal whole
blood TSH and UIC, which was in accordance
with the study of Ordookhani et al. (15), and
Hashemipour et al. (1). Therefore, it does not
seem that increased or decreased levels of urinary
iodine result in congenital hypothyroidism. However, in the study of Nishihama et al. (18) positive
association identified between TSH and UIC levels. A reason for these differences is using whole
blood TSH instead of serum TSH. In addition,
UIC in spot urine samples are not a good indicator of neonatal thyroid function, which we used it.
There were positively strong correlations between
neonatal UIC and MIC neonatal UIC and maternal UIC, which demonstrates, iodine status of
breast- fed infants largely depend on breast milk
iodine content.
To our knowledge, it was the first investigation
that assessed the iodine levels of urine and milk in
neonates and their mothers during CH screening
program in Eastern Azerbjan province in Iran.
Not measurements of serum levels of TSH and
T4 as indicator of neonatal thyroid function and
application of spot urine samples and using convenient sampling method, which inhibit generalizing our findings, were limitations of our study.
Therefore, we recommended further studies with
larger sample size, using 24- hour urine samples to
determine iodine concentrations and assessing
serum TSH and T4 to draw any conclusion about
iodine status in populations.
Conclusion

Available at: http://ijph.tums.ac.ir

Our findings demonstrate that concentration of
urinary iodine in neonates and mothers are nearly
within acceptable range. However low levels of
milk iodine in our study Compared to other populations, will expose breast- fed infants at risk of
iodine deficiency. Therefore, intake of iodine
through iodized multivitamins in mothers can
help overcome the problem.
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