
ABSTRACT

Objective: To determine the urinary iodine excretion
of neonates (28 days of age or younger) and their mothers
in Isfahan, a centrally located city in Iran, in 1997 after 8
years of iodized salt distribution in an effort to ameliorate
iodine deficiency.

Methods: Through a cross-sectional study and by
means of convenient sampling, 146 mother-neonate pairs
were selected among neonates born in Shahid Sadoughi
Hospital in Isfahan. In order to eliminate the effect of
povidone-iodine on breast milk and urinary iodine, Savlon
antiseptic solution was used in normal vaginal delivery
and on the umbilical cord. Normal values of urinary iodine
concentration for the mothers and their neonates were
≥10.0 µg/dL and >5.0 µg/dL, respectively. The data were
analyzed and compared by the Student t test and Pearson
correlation coefficient in SPSS software. P values <0.05
were considered statistically significant.

Results: In only 3% of the neonates and 14% of the
mothers, urinary iodine excretion was below the normal
range. No mother or neonate had severe iodine deficiency.
In 2% of the mothers and 2% of the neonates, mild iodine
deficiency was found. The mean urinary iodine concentra-
tion of neonates whose mothers were iodine deficient was
significantly lower than that of neonates whose mothers
were iodine sufficient (17.34 ± 7.83 µg/dL versus 22.21 ±
7.57 µg/dL; P<0.01). A direct significant correlation was
noted between the urinary iodine excretion of neonates
and that of their mothers (r = 0.37; P<0.01).

Conclusion: The urinary iodine excretion in mothers
paralleled the urinary iodine concentration of their
neonates. If urinary iodine concentration is considered an
index of total body iodine content, this study demonstrat-
ed that prolonged iodized salt intake has minimized the
occurrence of iodine deficiency in Isfahan. (Endocr
Pract. 2002;8:347-350)

INTRODUCTION

Iodine is involved in hormonogenesis in the thyroid
gland. Iodine deficiency leads to several disorders such as
endemic goiter, cretinism, prenatal mortality, cerebral
damage, mental retardation, and hearing loss (1). A study
in Paris showed that high hearing thresholds were com-
monly associated with low urinary iodine excretion; thus,
this laboratory finding was thought to suggest a mild hear-
ing defect (2). One investigation in India indicated that the
mean urinary iodine concentrations of children in severe
iodine-deficient areas were substantially less than those of
children who lived in mild iodine-deficient areas (3).

Goiter has been hyperendemic in many parts of Iran.
Iodine deficiency had been considered an important con-
tributing factor—but probably not the exclusive one—for
the high prevalence of goiter in Iran (4-6). In addition to
goiter, other iodine-deficiency disorders, such as impaired
physical and intellectual growth, hearing deficit, and
hypothyroidism, have been reported in Iran (7,8). Studies
have revealed that total body iodine content corresponds
to environmentally available iodine, and because the
intestinal excretion can be negligible (5 µg/day), the uri-
nary iodine concentration can be used as an index of the
daily iodine intake (2). In iodine-sufficient areas, the uri-
nary excretion rate of iodine is 100 µg/day; in iodine-defi-
cient areas with endemic goiter, the excretion rate is 3 to
45 µg/day (9). Because of the difficulty of daily determi-
nations of urinary iodine in field investigations, random
urinary concentrations have been measured (10). Several
studies have indicated that, if the iodine content of mater-
nal milk is sufficient, newborn infants will receive ade-
quate iodine (11). Studies performed in seven British
towns demonstrated a positive correlation between the
iodine content of breast milk in mothers and their urinary
iodine excretion (12). Differences in the iodine intake of
mothers in several areas have been shown to be parallel
with the differences in iodine content of breast milk and
urinary iodine excreted by their neonates (13,14).
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In 1989, iodized salt distribution was initiated in Iran
(4). After 8 years of this program (in 1997), we decided to
determine the urinary iodine excretion of neonates (28
days of age or younger) and their mothers in Isfahan, a
centrally located city in Iran.

METHODS

An initial pilot study was undertaken with 40 mother-
neonate paired samples. Then in a cross-sectional study,
paired subjects (newborns and their mothers) were select-
ed from the Shahid Sadoughi Hospital of Isfahan, and
urine samples were obtained from the neonates and their
mothers. In order to eliminate the effect of antiseptic
iodine on the urinary iodine concentration, Savlon
antiseptic solution was used instead of povidone-iodine
for vaginal delivery and on the umbilical cord. In those
cases in which iodine-containing antiseptic was used,
urine collection was delayed for 5 days, the interval
required for eliminating external iodine from urine
(15,16). Mothers who were dismissed from the hospital
before a urine sample was obtained were invited by tele-
phone or letter to participate in the study. Those mothers
who did not respond to the invitation or were reluctant to
take part in the research were excluded from the study (as
were their neonates).

Urine samples were sent to the Isfahan reference
laboratory, and the iodine concentrations were measured
with use of the digestion method by only one technician.
Normal values for the urinary iodine concentration were
established at ≥10.0 µg/dL for the mothers and at >5.0
µg/dL for their neonates (17). The urinary iodine excre-
tions of mothers with mild, moderate, and severe iodine
deficiency were 5.0 to 9.9, 2.0 to 4.9, and <2.0 µg/dL,
respectively, and the corresponding ranges in their
neonates were 3.5 to 5.0, 1.5 to 3.4, and <1.5 µg/dL,
respectively (1). The data were recorded as mean ±
standard deviation. Statistical analysis was done by using
the Student t test and Pearson correlation coefficient in
SPSS software. P values <0.05 were considered
statistically significant.

RESULTS

During the study period, 146 mothers and 146 of their
neonates were selected for analysis. Among this overall
group, 21 mothers (14%) and 4 neonates (3%) were iodine
deficient. The mean urinary iodine concentrations of the
mothers and of their neonates were 18.97 ± 8.29 µg/dL
and 21.53 ± 7.50 µg/dL, respectively. The mean urinary
iodine concentration of neonates whose mothers were
iodine deficient was significantly lower than that of the
others (17.34 ± 7.83 µg/dL versus 22.21 ± 7.57 µg/dL;
P<0.01). A moderate correlation was found between
urinary iodine excretion of the neonates and of their
mothers (r = 0.37; P<0.01). No study subjects had severe
iodine deficiency. The distribution of urinary iodine
concentrations in the neonates and their mothers is shown
in Tables 1 and 2, respectively.

DISCUSSION

Goiter has been present in most parts of Iran (4-6,18).
In a study reported in 1967, the prevalence of goiter was
1.2 to 44.3% in different areas of Iran, and the incidence
of goiter exceeded 10% in 4 of the 13 localities studied
(18). A strong correlation was noted between the iodine
content in drinking water and the incidence of goiter in
these 13 regions. The percentage of radioiodine uptake by
the thyroid was increased and the percentage of urinary
excretion of 131I was decreased in persons with goiter in
comparison with normal subjects.

In a 1983 survey conducted in Shahriar, a town near
Tehran (the capital of Iran), 54% of male members and
66% of female members of 368 examined families had
goiter, as did 74% of the girls and 73% of the boys in pri-
mary school and high school. The urinary iodine excretion
was less than 50 µg/g creatinine in many subjects. Results
of thyroid function tests and serum thyroid-stimulating
hormone (TSH) concentrations were similar in goitrous
and nongoitrous subjects (4).

In 1984, a similar study in students of East Tehran
showed the same goiter prevalence. Again, results of
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Table 1
Urinary Iodine Concentrations

in Isfahani Neonatal Study Subjects*

Urinary iodine Neonates
(µg/dL) Deficiency No. %

>5.0 … 142 97

3.5-5.0 Mild 3 2

1.5-3.4 Moderate 1 ~1

<1.5 Severe 0 0

*Age = 28 days or younger.



thyroid function tests and serum TSH concentrations were
normal, despite low levels of urinary iodine excretion (21
± 12 µg/g creatinine). Other surveys performed in differ-
ent provinces in Iran demonstrated similar results (4). In
Keega, 40 km northwest of Tehran, visible goiter was
present in 94% and 93% of the schoolgirls and school-
boys, respectively. In addition, 54% of the girls and 33%
of the boys had an increased serum TSH concentration. On
assessment of height, 70% of the girls and 54% of the boys
were below the third percentile for their age. Pyramidal
signs were present in 48% of the girls and 50% of the
boys, an indication of moderately severe growth retarda-
tion and neurologic dysfunction in this area. In 59% of the
subjects, urinary excretion of iodine was below 25 µg/g
creatinine (4). Another study of iodine deficiency per-
formed in three areas of Iran demonstrated mild to moder-
ate growth retardation and neurologic, auditory, and psy-
chomotor impairments in apparently normal subjects (7).

In 1989, the prevalence of goiter had been estimated
at more than 70% in Isfahan Province, and in its capital
(Isfahan City), 92% of girls and 85% of boys had goiter.
During that year, distribution of iodized salt was initiated
throughout Iran, and in some parts of the country, iodized
oil injections were administered (4). Seven years later, a
study assessed the iodine status in randomly selected sub-
jects in all age-groups in Tehran. The mean urinary iodine
excretion was 17.5 µg/dL, and the mean serum thyroxine
(T4), triiodothyronine (T3), and TSH were in the normal
ranges. Nevertheless, 33 to 49% of male and female study
subjects had goiter (5). In 1997, the goiter prevalence
among children 6 to 18 years old in Isfahan was 62%, and
the urinary iodine concentration was 10 µg/dL or more in
94% of them (6).

Another investigation in Iran evaluated thyroid func-
tion in 54 euthyroid and hypothyroid iodine-deficient girls
before and at 4, 7, and 12 months after intramuscular
injection of 480 mg of iodine. Of 54 girls with hypothy-
roidism, 45 responded well to administration of iodized
oil, and none of them had increased levels of TSH at 7 and
12 months of follow-up. Serum T3 was above the normal
limit in 16 of 54 subjects but returned to pretreatment val-
ues by 7 and 12 months. The TSH response to thyrotropin-
releasing hormone was subnormal in five girls, who had

an increase in either T3 or T4 (or both) at the end of 1 year.
Thus, transient elevation in serum levels of T3, T4, or both
occurred in many girls and persisted in some for at least 1
year after injection of iodized oil (19). In another study
performed in 3,420 Iranians with simple goiter, 480 mg of
iodized oil was injected, and clinical and laboratory eval-
uations were performed every 3 months for 1 year and
then every 6 months for the next 4 years. The occurrence
of iodine-induced hyperthyroidism after administration of
iodized oil approximated the ratio observed in sponta-
neous thyrotoxicosis. Overall, the frequency of iodine-
induced hyperthyroidism in Iran is still variable and must
be determined in the future (20).

In the current study, iodine deficiency was more pro-
nounced in mothers than in their neonates (Tables 1 and
2). The exact cause of this difference could not be deter-
mined. Because of an accelerated intrathyroidal iodine
turnover rate in iodine-deficient neonates and neonatal
thyroidal iodine storage, the definition of iodine deficien-
cy in mothers differs from that in neonates—that is, uri-
nary iodine concentration ≤5.0 µg/dL and <10.0 µg/dL in
neonates and mothers, respectively (17,21). Studies have
shown that, in mothers with inadequate iodine intake, the
iodine concentrations in their breast milk and in their
infants’ urine were lower than normal (22,23). The urinary
iodine excretion, determined with use of the same method,
in newborns in Hungary was 17.1 ± 3.4 µg/dL in an area
with no endemic goiter (N = 39), 2.7 ± 0.3 µg/dL in an
area of endemic goiter without iodine prophylaxis
(N = 28), and 18.8 ± 3.2 µg/dL in an area previously
affected by endemic goiter but currently using iodine
prophylaxis (N = 15) (21).

In our study, because of consumption of iodized salt
in Iran, the results are similar to those in other repleted
iodine areas. A correlation was noted between the urinary
iodine excretion of neonates and that of their mothers (r =
0.37; P<0.01). Because a relationship exists between uri-
nary and breast milk iodine concentrations, we conclude
that neonates’ urinary iodine concentration is a reflection
of maternal milk iodine content. Studies performed in
Europe and India also support this finding (3,12). In Italy,
the mean urinary iodine concentrations among mothers in
an endemic iodine-deficient area and a nonendemic
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Table 2
Urinary Iodine Concentrations

in Isfahani Maternal Study Subjects

Urinary iodine Mothers
(µg/dL) Deficiency No. %

≥10.0 … 125 86

5.0-9.9 Mild 3 2

2.0-4.9 Moderate 18 12

<2.0 Severe 0 0



iodine-sufficient area were 1.28 ± 0.13 µg/dL and 3.77 ±
0.57 µg/dL (P<0.05), respectively—values that are obvi-
ously less than those in the current study (24).

CONCLUSION

In our current study, iodine deficiency was more
frequently found in the mothers than in their neonates. The
cause of this difference could not be definitively
explained, but it may be due to relative iodine-concentrat-
ing capacity of the mammary glands (24). The distribution
of the urinary iodine concentrations in the mothers
revealed that 86% had normal urinary iodine excretion. No
study subjects among the mothers or their neonates,
however, had severe iodine deficiency. Moreover, most of
the neonates had normal urinary iodine concentrations.
The small proportion of neonates who had mild to moder-
ate iodine deficiency should undergo follow-up for the
possible appearance of iodine-deficiency disorders. On the
basis of these data, iodine deficiency currently seems
uncommon in Isfahan, which is now a repleted iodine 
area.
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