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ABSTRACT

Iodine plays a vital role in fetal neurodevelopment and is closely linked to thyroid function in 
both mothers and infants. Iodine deficiency during pregnancy is associated with adverse obstetric 
outcomes, impaired fetal growth, and in severe cases, can result in neonatal cretinism. An adequate 
iodine status in pregnancy is defined by a median urinary iodine concentration of 150–249 µg/L. 
Several methods are available to assess iodine sufficiency in pregnant and lactating women, each 
with its own strengths and limitations. These include urinary iodine concentration, serum iodine 
levels, serum thyroglobulin, breastmilk iodine concentration, neonatal thyroid-stimulating hormone 
levels, and thyroid volume assessment. While iodine supplementation is crucial in deficiency states, 
excessive iodine intake can also disrupt thyroid function, potentially leading to either hyperthyroidism 
or hypothyroidism. Therefore, monitoring and maintaining appropriate iodine levels during pregnancy 

and lactation is essential for maternal and neonatal health.
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Introduction
	 Iodine is one of the minerals that required 

during pregnancy(1). The recommended dietary 

allowance (RDA) for iodine is in the range of 0.20 to 

0.25 milligrams/day, slightly varying between 

recommendations(1). Iodine is an essential nutrient for 

the production of thyroid hormones in pregnant women 

and infants. It is also important for the development 

of the nervous system. A deficiency in prenatal iodine 

can lead to childhood intellectual disability and 

autism(2).  Risks of miscarriage, preterm labor, low 

birthweight, preeclampsia and stillbirth are increased 

in iodine deficiency during pregnancy. Moreover, 

iodine deficiency remains a leading contributor to the 

development of maternal hypothyroidism(3).  The 

increased iodine requirement during pregnancy is 
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primarily attributed to the need to maintain maternal 

euthyroid, facilitate transplacental transfer of thyroid 

hormones to the fetus, and compensate for enhanced 

renal iodine clearance(4).  

	 Insufficient iodine intake during lactation can 

hinder maternal thyroid hormone production, 

potentially disrupting the infant’s physical, neurological, 

and cognitive development. When maternal iodine 

levels are inadequate, the iodine content in breast milk 

decreases, directly limiting the iodine supply available 

to exclusively breastfed infants. Inadequate iodine 

during the early postnatal period—especially within 

the first six months—can lead to significant impairments 

in cognitive and psychomotor development, which 

may not be fully reversible even if iodine status is 

corrected later(5). 

	 Iodine deficiency has emerged as a major 

global health concern, affecting approximately 2 billion 

individuals worldwide(6). The Iodine Global Network 

(IGN) 2024 annual report identified 21 countries as 

having insufficient iodine levels, while Thailand was 

classified as a country with adequate iodine status(7). 

However, a study conducted in northern Thailand 

revealed that nearly 44% of pregnant women exhibited 

insufficient iodine levels(8). Moreover, research from 

Bangkok reported that 58% of lactating women had 

breast milk iodine concentrations below 150 µg/L, 

suggesting inadequate iodine intake to meet the 

nutritional needs of their infants(9). 

	 Importantly, iodine deficiency is largely 

preventable through adequate dietary intake and 

appropriate supplementation. The Institute of Medicine 

(IOM) has set the daily recommended dietary 

allowance (RDA) at 220 micrograms for pregnant 

women and 290 micrograms for those who are 

breastfeeding(10).  According to the Who Health 

Organization (WHO), a median urinary iodine 

concentration (UIC) ranging from 150 to 249 µg/L 

indicates adequate iodine status in pregnant women. 

However, in lactating women, a lower median UIC of 

100 µg/L is considered sufficient, as a significant 

proportion of iodine is secreted into breast milk to 

support the infant’s nutritional requirements(11). 

Because individual iodine intake fluctuates significantly 

throughout the day and between days, median UIC 

thresholds are not considered reliable indicators of an 

individual’s long-term iodine status(12). As for the 

concentration of iodine in breast milk, the adequate 

level should range between 150 and 180 µg/L(13).  This 

article provides an overview of the significance of 

sufficient iodine intake during pregnancy and lactation, 

methods for assessing prenatal and lactating iodine 

status, dietary sources of iodine, and the potential 

consequences of iodine deficiency in pregnancy.

Iodine metabolism during pregnancy and lactation

	 During pregnancy, maternal iodine requirements 

increase by approximately 50%, primarily due to 

several physiological adaptations. These include an 

elevated renal clearance of iodine resulting from an 

increased glomerular filtration rate, augmented 

maternal thyroid hormone synthesis to meet both 

maternal and fetal metabolic demands, and the 

transplacental transfer of iodine to the fetus—

particularly significant during the second and third 

trimesters, when fetal thyroid hormone production is 

initiated. Furthermore, in the first trimester of gestation, 

the fetus relies entirely on maternal thyroxine (T4), as 

the fetal thyroid gland does not attain functional 

maturity until around the 12th week of pregnancy(14). 

	 In the human gastrointestinal tract, iodine is 

converted to iodide, with over 90% being efficiently 

absorbed in healthy adults. After entering the 

circulation, iodide is primarily taken up by the thyroid 

gland or eliminated via renal excretion. While renal 

clearance remains relatively constant, thyroidal uptake 

varies depending on iodine status and dietary intake. 

Under conditions of adequate iodine supply, the 

thyroid absorbs less than 10% of circulating iodide; 

however, in cases of chronic iodine deficiency, uptake 

can exceed 80%. With the kidneys excrete over 90% 

of ingested iodine via urine, urinary iodine concentration 

serves as a promising biomarker for assessing iodine 

deficiency(15).

	 Regarding neonatal iodine metabolism, a 

marked physiological surge in serum thyroid-
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stimulating hormone (TSH) occurs within 30 to 60 

minutes after birth, reaching levels of approximately 

60–80 mIU/mL as the newborn adapts to life outside 

the womb. This surge declines rapidly, with TSH 

concentrations stabilizing within 3 to 5 days  

postpartum. The transient elevation in TSH 

stimulates the synthesis of T4 and triiodothyronine 

(T3), which peak around 24 hours after birth and 

gradually decrease to more stable levels by days 5 

to 7.  This downward trend continues throughout 

infancy and childhood, albeit more slowly.   Notably, 

T4 turnover in infancy is significantly increased, with 

infants producing roughly three times more T4 per 

kilogram of body weight than adults. However, 

neonates are born with minimal iodine stores—

approximately 300 µg—which are rapidly depleted 

within a few days. Consequently, an adequate 

external supply of iodine, primarily through breast 

milk or infant formula, is critical to support the 

elevated thyroid hormone demands during early 

development(5).  Infants exhibit reduced iodine 

clearance compared to adults, primarily due to the 

immaturity of their renal function(16).  During lactation, 

iodine is actively transported into breast milk by the 

sodium/iodide symporter in the mammary gland, 

ensuring sufficient iodine availability to maintain 

healthy thyroid function and support continued 

neurological development(17). 

Excessive iodine intake

	 Excess iodine intake can trigger the Wolff-

Chaikoff effect, which reduces thyroid hormone 

synthesis by inhibiting thyroid peroxidase(18).  In some 

vulnerable individuals, especially fetuses and 

newborns, failure to escape the acute Wolff–Chaikoff 

effect may result in iodine-induced hypothyroidism, 

which may be either short-term or permanent(14).  

Conversely, excessive iodine intake may also induce 

the Jod-Basedow phenomenon, characterized by 

iodine-induced thyrotoxicosis. This condition is more 

frequently observed in individuals with preexisting 

thyroid abnormalities, such as nontoxic nodular goiter 

or euthyroid Graves’ disease, and in populations 

residing in iodine-deficient regions(19). 

	 According to the WHO classification, a median 

UIC between 250 and 499 μg/L indicates more than 

adequate intake, while a median UIC of 500 μg/L or 

higher is considered excessive(11).  A prior systematic 

review reported that 52% of the 10,736 pregnant 

women from various regions worldwide had excessive 

iodine levels. Among these studies, 66.6% reported 

cases of hypothyroidism in the pregnant women, while 

hyperthyroidism was reported in 0.6% to 19.7% of the 

studies(20). 

	 Currently, there is evidence from various 

guidelines regarding iodine intake during pregnancy 

and lactation, as depicted in Table 1.

Table 1.  Daily iodine intakes and tolerable upper intake levels for pregnant and lactating women(10, 21, 22).   

Daily iodine intake (µg/day) Tolerable upper intake level (µg/day)

IOM WHO IOM EFSA

Pregnant women 220 250 1,100 600

Lactating women 290 250 1,100 600

IOM: the institute of medicine, WHO: world health organization, EFSA: european food safety authority.

Assessment of iodine status

Urinary iodine concentrations

	 Urinary iodine is a reliable indicator of recent 

dietary iodine intake, since over 90% of consumed 

iodine is eliminated through the kidneys within 24 

to 48 hours after ingestion(23).  Due to daily 

fluctuations in urinary iodine excretion, accurately 

determining an individual’s iodine status with 20% 

precision requires collecting either 10 spot urine 

samples or 10 individual 24-hour urine samples 

from pregnant women(24). 				  

	 Urinary iodine concentration is measured 
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using either the colorimetric Sandell-Kolthoff 

method or inductively coupled plasma mass 

spectrometry (ICP-MS)(5).  Generally, a minimal 

urine volume (0.5–1.0 mL) is sufficient for UIC 

analysis. However, UIC reflects recent iodine intake 

at the time of collection, whereas thyroid size serves 

as a longer-term biomarker, indicating iodine status 

over several months or years(25).  Table 2 presents 

the UIC cut-off values that indicate health significance 

for pregnant and lactating women.

Table 2.  Criteria for evaluating iodine status using median urinary iodine concentration (UIC) values(11).   

Population Median UIC (μg/L) Iodine intake status

Pregnant women < 150 Insufficient

150 - 249 Adequate

250 - 499 Above requirements

≥ 500 Excessive

Lactating women < 100 Insufficient

≥ 100 Adequate

	 In some cases, UIC is adjusted for urinary 

dilution using creatinine concentration (expressed as 

UIC/Cr) to improve assessment reliability. The formula 

is shown below(26). 

     				    •  UIC/Cr (μg/g creatinine) =      UIC from spot urine sample 

          							              Urinary creatinine concentration                                         

	 During pregnancy, the glomerular filtration 

rate increases, leading to a higher urine output over 

a 24-hour period and resulting in dilution of the 

urine. Consequently, UIC tends to decrease; 

however, this reduction does not necessarily reflect 

a true iodine deficiency. A study conducted in China 

suggested that the UIC/Cr ratio is a more reliable 

indicator of iodine status in pregnant women 

compared to UIC, as it reduces variability caused 

by differences in urine volume and dilution. The 

area under the receiver operating characteristic 

(ROC) curve for the UIC/Cr ratio was 0.92 for 

identifying iodine deficiency and 0.75 for detecting 

excessive iodine levels(27).  The reference intervals 

for the UIC/Cr ratio in pregnant women are 

presented on Table 3.

Table 3. The reference intervals for the urinary iodine-to-creatinine (UIC/Cr) ratio in pregnant women(28).   

First trimester Second trimester Third trimester

UIC/Cr (μg/g) 38.63 - 489.46 58.48 - 644.03 56.27 - 644.93

	 Twenty-four-hour urinary iodine excretion 

(24UIE) is regarded as a more accurate indicator 

of iodine status compared to spot UIC, and is 

currently considered the gold standard for assessing 

iodine nutr i t ion. When direct 24-hour urine 

collection is not feasible, an estimated 24UIE 

(e24UIE) can be derived using an equation that 

incorporates spot  UIC,  ur inar y creat in ine 

concentration, and reference values for expected 

24-hour creatinine excretion based on age and sex. 

For best accuracy, spot urine samples used for this 

estimation should not be collected from the first 
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morning void(26). The median e24UIE is expected 

to be greater than 225 μg/day, based on a 

recommended daily iodine intake of 250 μg, of 

which approximately 90% is eliminated through 

urine(29). The equation proposed by Knudsen for 

estimating 24-hour urinary iodine excretion 

(e24UIE) is presented below and has demonstrated 

a Pearson correlation coefficient of 0.62 when 

compared to directly measured 24-hour urinary 

iodine values(30). 

		  e24UIE (μg/24 hours) =                                Urinary iodine (μg /L)

      				          Urinary creatinine (g/L) / Expected creatinine excretion (g/day)

Expected 24-hour creatinine excretion for women(31) 

  	 •  1.23 g for age 25-49 years old

	 •  1.15 g for age 50-59 years old

	 •  1.07 g for age 60-69 years old 

	 •  1.00 g for age ≥ 70 years old

Serum iodine concentration

	 After being consumed, iodate is converted into 

iodide within the gastrointestinal tract. Over 90% of 

this iodide is absorbed primarily in the stomach and 

duodenum. Iodide is completely bioavailable and 

fully absorbed into the bloodstream. Once in 

circulation, inorganic iodide is transported to the 

thyroid, where anywhere from 5% to 100% of it may 

be taken up, depending on the body’s iodine 

levels(19).  Nonpregnant individuals with normal 

thyroid function typically have plasma iodine 

concentrations ranging from 40 to 80 μg /L(32).  A 

study conducted in Tianjin, China—an area with 

adequate iodine intake—found that pregnant women 

with serum iodine concentrations (SIC) below 79.9 

μg/L had a significantly higher risk of developing 

hypothyroxinemia compared to those with higher 

SIC levels (odds ratio [OR] 2.44, 95% confidence 

interval [CI] 1.31–4.75). Conversely, women with SIC 

levels above 138.5 μg/L were more likely to 

experience thyrotoxicosis than those with lower SIC 

levels (OR 13.52, 95% CI 4.21–43.36). The median 

UIC observed in the study was 156 μg/L(33).  Another 

study carried out in Hangzhou, China—an area with 

iodine deficiency—reported a median serum iodine 

concentration (SIC) of 54.44 μg/L, with a range of 

3.57 to 128.68 μg/L. In the same study, the median 

UIC was found to be 128.07 μg/L(34).  Additionally, a 

study conducted in Fuzhou, China—an area with 

mild iodine deficiency and a median UIC of 143.4 

μg/L—established a reference range for SIC in 

healthy pregnant women to be between 45.03 and 

112.44 µg/L(35).  Further research is necessary to 

determine the normal reference range of serum 

iodine levels during pregnancy.

Serum thyroglobulin (Tg)

	 Thyroglobulin (Tg) is a glycoprotein produced 

by thyrocytes and plays a crucial role in the synthesis 

of thyroid hormones T3 and T4(36).  Once synthesized, 

Tg is transported to and stored in the follicular colloid 

of the thyrocyte, where it undergoes iodination and 

coupling reactions to form T3 and T4(37, 38). 

	 When iodine intake is inadequate, reduced 

circulating T4 levels trigger the release of TRH from 

the hypothalamus, leading to increased secretion of 

TSH from the pituitary. TSH promotes the synthesis 

and breakdown of Tg and also stimulates the growth 

and proliferation of follicular cells, resulting in thyroid 

gland enlargement, known as goiter(39). 

	 In cases of iodine deficiency, elevated amounts 

of Tg are released into the bloodstream, with Tg levels 

showing a positive correlation with thyroid volume. 

For instance, the average Tg concentration in healthy 

adults ranges from 5 to 14 μg/L, while individuals with 

endemic goiter may have mean Tg levels between 

94 and 208 μg/L(40).  Bath et al.’s study found that 

serum Tg levels were significantly higher in the low 

iodine (18 vs 16 μg/L, p < 0.001), while there was no 

significant difference in TSH levels between the 

groups (p = 0.27)(41).  A meta-analysis revealed that 

the average Tg concentration in iodine-deficient 
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pregnant women was higher than in those with 

sufficient iodine levels—10.73 μg/L (95% CI: 5.65–

15.82) compared to 7.34 μg/L (95% CI 2.20–12.47). 

However, the overlapping 95% confidence intervals 

indicate that the difference was not statistically 

significant(42). Further research is warranted to better 

understand the role of thyroglobulin in assessing 

iodine status during pregnancy.

Breastmilk iodine concentration (BMIC)

	 Breastfed infants depend on their mother’s 

dietary iodine intake to meet their iodine needs. Iodine 

is concentrated in breast milk at levels 20–50 times 

higher than in plasma, due to the upregulation of the 

sodium-iodide symporter in lactating mammary 

cells(43).  Following acute iodine intake via potassium 

iodide (KI), peak iodine concentrations in breastmilk 

were observed at approximately six hours post-

administration(44). Like UIC, breastmilk iodine 

concentration (BMIC) shows significant intraindividual 

variability due to fluctuations in iodine intake, making 

it unsuitable as a marker of individual iodine status 

without multiple repeated measurements. Ideally, 

BMIC should be assessed using inductively coupled 

plasma mass spectrometry (ICP-MS) following alkali 

digestion for sample preparation(5). While further 

globally representative studies are necessary, existing 

data indicate that breastmilk iodine concentrations 

around 150 μg/L during the first six months of lactation 

are likely sufficient to achieve or exceed iodine 

equil ibr ium in infants and help prevent the 

developmental effects of iodine deficiency(45). 

Other investigation methods

	 Iodine deficiency leads to a decrease in 

circulating T4 levels and an increase in serum TSH 

levels. The difference in TSH levels among individuals 

is small, with considerable overlap, making blood TSH 

concentration an unreliable indicator of iodine 

deficiency in school-age children and adults. In 

contrast, TSH levels in newborns serve as a useful 

indicator of iodine deficiency. Unlike adults, neonates 

have lower iodine stores in the thyroid, resulting in a 

much higher iodine turnover rate. This turnover 

increases even more when iodine is lacking, leading 

to greater TSH stimulation. As a result, newborns in 

iodine-deficient populations often exhibit elevated TSH 

levels during the first few weeks of life—a condition 

known as transient hyperthyrotropinemia(25).  The rise 

in the number of newborns with moderately elevated 

TSH levels (above 5 mIU/L in whole blood) corresponds 

to the severity of iodine deficiency during pregnancy(46). 

In regions where iodine deficiency is severe, this 

percentage can exceed 40%. Using a sensitive TSH 

test on blood samples taken three to four days after 

birth, a population is considered iodine sufficient if 

fewer than 3% of newborns have TSH levels above 5 

mIU/L(47). 

	 In cases of mild to moderate iodine deficiency 

disorders, palpation of thyroid gland has low sensitivity 

and specificity. Moreover, Thyroid size in a population 

may take several months or even years to return to 

normal after iodine deficiency has been corrected(25). 

Ultrasonography offers a more accurate assessment 

of thyroid volume than palpation. A study conducted 

in Egypt observed that the thyroid volume in pregnant 

women was slightly higher than in non-pregnant 

control subjects, but the difference was not statistically 

significant (8.6 ± 2.9 vs 7.9 ± 2.5 mL, p value = 0.126)
(48) Furthermore, research from Spain reported that in 

women with adequate iodine levels during the first 

and third trimesters, thyroid volume increased by 

17.7% from baseline. In contrast, those with insufficient 

iodine intake experienced a much greater increase of 

42.5%, highlighting the impact of iodine status on 

thyroid enlargement during pregnancy(49). The 

distribution of thyroid volume percentiles by pregnancy 

trimester, along with the corresponding reference 

ranges, was analyzed from previous study and 

presented in Table 4.
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Table 4. Thyroid volume percentiles based on the trimester of pregnancy(50).   

Trimester Thyroid volume (mL) according to their percentile

2.5 25 50 75 97.5

First 2.47 4.45 5.28 6.58 9.49

Second 3.17 4.41 5.36 6.58 9.01

Third 3.00 4.77 5.55 6.00 12.38

Table 5. Iodine concentration range in edible seaweed types (µg/g DW)(54-56).   

Classification and species Common names Iodine content (µg/g DW) Grams of seaweed required 

to achieve daily iodine intake 

of 150 μg/ day

Green algae (Chlorophyta) Wakame, Sea lettuce 30 - 185 2.0 - 6.0

Red algae (Rhodophyta) Dulse, dillisk, Nori, Irish 

wakame, Irish moss

20 - 200 0.3 - 3.0

Brown algae (Phaeophyceae) Kombu 2,500 - 10,000 0.01 - 0.04

Sources of iodine

	 Typical dietary sources of iodine include iodized 

salt, dairy products (partly due to the use of iodophor 

sanitizers for milk equipment, iodine-enriched cattle 

feed, and iodate-based bread conditioners in some 

breads), seaweed and other seafood, as well as 

drinking water(19). 

	 To prevent iodine deficiency, salt is commonly 

fortified with a controlled amount of potassium iodate 

(KIO3) or potassium iodide (KI), with potassium iodate 

being the preferred compound.  The WHO recommends 

that iodized salt at the production stage should contain 

between 20 and 40 milligrams of iodine per kilogram 

of salt. This level of fortification is intended to supply 

approximately 150 micrograms of iodine per person 

per day. When this guideline is followed, the median 

urinary iodine concentration in the population is 

typically expected to range from 100 to 199 micrograms 

per liter, indicating adequate iodine intake(25). Thailand 

has mandated the iodization of food-grade salt since 

1994.  In addition, a 2010 regulation issued by the Thai 

FDA requires that fish sauce, mixed fish sauce, and 

seasonings produced through the hydrolysis or 

fermentation of soybean protein must contain between 

2 and 3 milligrams of iodine per liter. As a result, the 

iodine intake from iodized salt used in processed foods 

is sufficient to meet nearly 100% of the estimated 

average requirement (EAR) for non-pregnant adults(51). 

	 Iodine levels in retail milk are not regulated by 

standardized guidelines, resulting in significant 

variability—ranging from 91 μg/L to 489 μg/kg. This 

variation is primarily influenced by the iodine content 

in the feed given to lactating animals, which has been 

shown to have a linear relationship with the iodine 

concentration in the milk(52). 

	 The iodine concentration in seaweeds varies 

significantly and is influenced by several factors, 

including the species, plant part, growth stage, 

season, and geographic origin. Typically, brown 

seaweeds contain higher levels of iodine compared 

to red or green varieties. This variation is detailed in 

Table 5(53). 
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Table 6. Iodine content in supplement tablets (µg/tablet)(58-60).   

Commercial supplement brand Iodine content (µg/tablet)

Triferdine 150

Nataral-EZ 150

Obimin-AZ 200

	 A meta-analysis comprising seven studies 

from China, two from India, and one from Spain 

repor ted a broad range in median iodine 

concentrations in drinking water, spanning from 2.2 

μg/L to 617.8 μg/L(57). In some regions, including 

Djibouti, Somalia, and parts of China, water with high 

iodine content can be the predominant source of 

dietary iodine intake(19).  

	 Another source of iodine for pregnant women 

is multivitamin supplements, which typically contain 

between 150 and 200 micrograms of iodine per tablet 

as shown below in Table 6.

Impact of iodine deficiency 

	 Pregnant women

	 Iodine deficiency could lead to hypothyroidism 

and goiter. Hypothyroidism presents with a broad 

spectrum of symptoms, which may be asymptomatic 

or, in rare cases, become severe and life-threatening. 

Hallmark symptoms commonly include fatigue, 

lethargy, unexplained weight gain, and heightened 

sensitivity to cold(61).  Adverse cardiovascular 

alterations may occur in pregnant individuals, 

including diastolic hypertension, bradycardia, elevated 

serum cholesterol levels, low-output congestive heart 

failure, and the presence of pericardial effusion(62).  

	 Overt hypothyroidism during pregnancy has 

been linked to a higher incidence of complications 

such as pregnancy-induced hypertension, placental 

abruption, postpartum hemorrhage, preterm birth, low 

birthweight, and fetal death(63, 64). Supporting this, a 

large U.S. national cohort study conducted in 2013, 

involving 223,512 pregnant women, found that 

untreated overt maternal hypothyroidism was 

significantly associated with increased risks of 

preeclampsia, gestational diabetes mellitus, preterm 

delivery, cesarean section, and admission of the 

newborn to a neonatal intensive care unit(65). In 

contrast, the effects of maternal subclinical 

hypothyroidism remain less clearly defined, with 

conflicting findings reported across various cohort 

studies. These discrepancies may stem from 

differences in the timing of TSH assessments, the 

diagnostic thresholds applied for subclinical 

hypothyroidism, and variability in evaluating thyroid 

peroxidase (TPO) antibody status. Despite these 

inconsistencies, accumulating evidence indicates a 

potent ia l  associat ion bet ween subcl in ica l 

hypothyroidism during pregnancy and adverse 

outcomes, including an elevated risk of miscarriage 

and preterm birth(66). 

	 Lactating women

	 While a definitive link between iodine status 

and the incidence of postpartum thyroiditis has not 

been conclusively demonstrated, certain studies have 

suggested a potential association between excessive 

iodine intake and an increased prevalence of TPO 

antibody positivity, although these findings have not 

been uniformly replicated across all investigations(5). 

Recent research involving women with pregestational 

Hashimoto’s thyroiditis indicates that maternal thyroid 

function in early pregnancy may serve as a predictor 

for the development of postpartum thyroiditis. 

Interestingly, the findings suggest that euthyroid status 

during early gestation is associated with a greater 

incidence of postpartum thyroiditis compared to those 

who were hypothyroid. The authors proposed that the 

likelihood of developing postpartum thyroiditis may be 

influenced by the volume of remaining functional 
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thyroid tissue(67).

	 Fetus, neonate and childhood

	 Thyroid hormones play a crucial role in brain 

development, including neurogenesis, neuronal 

migration, synapse formation, and myelination. A 

deficiency of iodine during pregnancy, particularly in 

the first trimester, can lead to permanent brain 

damage(68).  

	 Severe iodine deficiency, identified by a median 

UIC of less than 50 µg/L, is linked to negative 

outcomes such as stillbirth, newborn death, and 

impaired fetal growth(69-71). Cretinism is the most severe 

consequence of iodine deficiency during pregnancy 

and presents in two distinct forms: neurological and 

myxedematous. It affects an estimated 4% to 10% of 

children born to mothers with severe iodine deficiency. 

The neurological form is more prevalent and is marked 

by cognitive impairment, speech and hearing 

problems, strabismus, difficulties with motor control, 

spastic movements, and ataxia(72). 

	 In contrast, myxedematous cretinism results 

from prolonged or severe hypothyroidism and is 

characterized by symptoms such as myxedema, 

stunted growth, delayed physical development, 

skeletal abnormalities, coarse and dry skin, thinning 

hair and nails, sluggish tendon reflexes, and 

constipation. Myxedematous cretinism is more 

commonly associated with postnatal hypothyroidism. 

Despite their distinct origins and clinical profiles, both 

neurological and myxedematous forms of cretinism 

share several overlapping neurological features. 

These include neurocognitive delays, hearing 

impairment, abnormalities in motor control due to 

pyramidal or extrapyramidal system dysfunction, the 

persistence of primitive reflexes, and other signs of 

central nervous system involvement. These shared 

features highlight the critical role of thyroid hormones 

not only during fetal brain development but also in the 

early postnatal period, emphasizing the need for both 

prenatal and continued postnatal monitoring and 

management of iodine status(73, 74). 

	 Mild to moderate iodine deficiency is classified 

by a median UIC ranging from 50 to 150 µg/L(69, 75, 76). 

Even mild to moderate maternal iodine deficiency has 

been associated with subtle but significant impairments 

in offspring’s neurocognitive development, including 

lower intelligence quotient (IQ) scores, delayed 

language acquisition, reduced executive function, and 

poorer educational achievement(77, 78).  Findings from 

the Avon Longitudinal Study of Parents and Children 

(ALSPAC) revealed that children born to mothers with 

an iodine-to-creatinine ratio below 150 μg/g were 

significantly more likely to have lower scores in verbal 

IQ, reading accuracy, and reading comprehension(79).  

	 The adverse outcomes identified in both 

maternal and neonatal health highlight the essential 

role of adequate iodine intake during pregnancy and 

lactation. Sufficient iodine status is critical not only for 

optimal neurodevelopment in the offspring but also 

for supporting normal fetal growth and minimizing the 

risk of obstetric complications.

Conclusion
	 Iodine deficiency continues to represent a major 

global public health concern, despite being entirely 

preventable. Its association with increased risks of 

adverse maternal outcomes, impaired fetal growth, 

and suboptimal neurocognitive development in 

offspring underscores the critical importance of 

ensuring adequate iodine intake during pregnancy 

and lactation. Owing to increased demands during 

these periods, the WHO recommends a daily iodine 

intake of 250 µg for pregnant and lactating women. 

Although 24UIE remains the gold standard for 

assessing iodine status, it is often impractical in clinical 

and population settings. Consequently, median UIC 

is widely used as a reliable, population-level biomarker, 

with a range of 150 - 249 µg/L indicating adequacy in 

pregnancy. The UIC/Cr ratio has been proposed as a 

more robust indicator in pregnant women, as it 

accounts for urine dilution and inter-individual 

variability in hydration status.  Alternative biomarkers, 

including serum iodine concentrations and serum 

thyroglobulin, require further validation to establish 

clinical utility and standardized reference ranges. 

Universal salt iodization has been instrumental in 
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reducing the global burden of iodine deficiency; 

however, continued surveillance and region-specific 

studies are warranted. Further research is needed to 

refine iodine assessment methodologies, particularly 

in serum and breast milk, and to evaluate iodine 

sufficiency across diverse populations and 

geographical contexts to inform future public health 

strategies.
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