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ABSTRACT

Background and Aim: This study aims to investigate thyroid function-associated parameters and the 
incidence of thyroid disorders in pregnant women, with the overarching aim to ensure that pregnant 
women do not develop said disorders due to aberrant iodine levels during the course of pregnancy.
Methods: A total of 300 pregnant women who underwent routine check-ups at the Yongchuan Hospital 
Affiliated to Chongqing Medical University from January to December 2021 were enrolled. Venous 
blood and morning urine were collected. Serum thyroid-stimulating hormone (TSH), free thyroxine 
(FT4), and free triiodothyronine (FT3) were determined by chemiluminescence immunoassay. Urinary 
iodine concentration (UIC) was detected by arsenic cerium catalytic spectrophotometry. Thyroid 
disorders were extrapolated from the measured parameters.
Results: The overall median UIC was 203 µg/L, which was within normal range. Subgroup analysis 
revealed that the median UIC in the first trimester was 187.5 µg/L, 211.8 µg/L in the second trimester, 
and 239.9 µg/L in the third trimester. However, based on the WHO criteria, 32%, 30%, and 18% of 
pregnant women were iodine deficient during their first, second, and third trimester, respectively. The 
proportion of women with iodine deficiency in the first and second trimesters was higher compared 
to the third trimester (P < 0.05). Serum FT3 and FT4 concentrations were higher in subjects in their 
first and second trimester versus the third trimester, while serum TSH levels were lower in subjects in 
their first and second trimester versus the third trimester (P < 0.05). The TSH concentration in subjects 
with inadequate iodine intake (UIC < 150 µg/L) was lower compared to subjects with adequate iodine 
intake (UIC: 150 – 249 µg/L), but higher than in subjects with more than adequate intake (UIC: 
250 – 499 µg/L) and excess iodine intake (UIC ≥ 500 µg/L) (P < 0.05). TSH concentration and UIC 
were positively correlated (r = 0.1945, P = 0.0007), while no relationship was observed between 
UIC and FT3 and FT4 serum levels (r1 = −0.0593, P1 = 0.3053; r2 = −0.0149, P2 = 0.7968). There 
was no significant difference in FT3 and FT4 concentration between different UIC strata (P > 0.05). 
The incidence of thyroid disease during pregnancy in iodine-deficient women was greater compared 
to pregnant women with adequate iodine intake (P < 0.05) and higher in subjects in the more than 
adequate as well as excessive iodine intake cohorts (P < 0.05).
Conclusion: The iodine nutritional intake by pregnant women in Yongchuan District, Chongqing, was 
generally sufficient to meet developmental and metabolic needs. However, about a third of women in 
their first and second trimester exhibited iodine deficiency. Iodine deficiency was associated with an 
increased incidence of thyroid diseases.
Relevance for Patients: In clinical practice, the UIC of pregnant women should be measured during 
key stages in the pregnancy to prevent the manifestation of thyroid diseases.

1. Introduction

Iodine is an essential trace element for the production of thyroid hormones, which are 
important for maintaining basal metabolism and growth and development of the human 
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body. More than 90% of the iodine required by the human body 
comes from food. The inorganic iodine in food is soluble in water. 
It is rapidly absorbed into the bloodstream in the form of iodide 
ions in the stomach and small intestine, and combines with protein 
to form iodine, which is enriched in the thyroid gland to facilitate 
the synthesis of thyroid hormones [1]. About 90% of dietary iodine 
is filtered by the kidneys and excreted in urine, and about 10% is 
excreted through feces and sweat [2]. Accordingly, urinary iodine 
concentration (UIC) is a reliable parameter for the assessment 
of recent iodine intake. The World Health Organization (WHO) 
recommends using the median UIC to assess the iodine nutritional 
status of the population [3].

Pregnancy constitutes an extraordinary physiological state 
in that iodine metabolism and thyroid function are significantly 
changed relative to pre-pregnancy. The physiological requirement 
for iodine of pregnant women increases by 50% compared to 
non-pregnant women. The risk of pregnant women suffering 
from iodine deficiency disorders during pregnancy, therefore, is 
also significantly increased [4]. Both iodine deficiency and iodine 
excess may have irreversible effects on fetal nervous system 
development and maternal thyroid morphology and function. 
The United Nations International Children’s Emergency Fund 
(UNICEF), the International Council for the Control of Iodine 
Deficiency Disorders (ICCIDD), and the WHO recommend a daily 
iodine intake of 250 µg for pregnant and lactating women [3,5]. 
The latest guidelines issued by the American Thyroid Association 
(ATA) also suggest that women who plan to become pregnant, are 
pregnant, or are lactating should take oral supplements containing 
150 µg iodine every day [6].

Since the implementation of salt iodization in 1995, China has 
basically eliminated iodine deficiency-related diseases. In 2011, 
the China Iodine Monitoring Center reported that the median 
UIC of school-aged children (SAC) was 238.6 µg/L, the goiter 
prevalence was 2.4%, and the household iodized salt coverage 
was 98% [7]. Some studies also pointed out that the excessive 
intake of iodine in China has persisted for 10 years, which has 
led to dramatic changes in the prevalence and spectrum of thyroid 
diseases [8]. SAC is a standard group for evaluating iodine 
nutrition in the community, but sufficient iodine intake in SAC 
does not guarantee iodine sufficiency in pregnant women in 
the same community [9]. Hence, the UIC of SAC is not a good 
indicator for the iodine nutritional status of pregnant women.

China encompasses a vast territory and the concentration 
of iodized salt varies from region to region. For example, the 
concentration of iodized salt in Chongqing is 30 mg/kg, while that 
in Zhejiang and Jiangsu, it is 25 mg/kg [10]. Yu et al. conducted 
a cross-sectional study of 625 pregnant women in Zhejiang 
and found mild-to-moderate iodine deficiency [11]. Zhao 
et al. monitored the iodine nutrition status in the Yubei district 
of Chongqing from 2017 to 2021. The median UIC in pregnant 
women ranged from 150.2 µg/L to 249.9 µg/L [12]. At present, 
there is no study on iodine nutrition of pregnant women in the 
Yongchuan area of Chongqing. This study, therefore, aimed to 
explore the thyroid function and iodine nutrition status of pregnant 
women in the Yongchuan district.

2. Materials and Methods

2.1. Study population and clinical data curation

In this single-center prospective study, pregnant women who 
underwent routine obstetric examinations in Yongchuan Hospital of 
Chongqing Medical University from January to December 2021 were 
selected and stratified according to gestational weeks: 1st trimester 
(0 – 13+6 weeks), 2nd trimester (14 – 27+6 weeks), and 3rd trimester (28 
– 40+6 weeks). Pregnant women were included in the study who (1) 
were ≥18 years of age, (2) had lived in the region for ≥3 years, (3) had a 
normal singleton pregnancy, and (4) were not diagnosed with thyroid 
disease [13]. Pregnant women who had supplemented iodine during 
the year before the study and who developed maternal and neonatal 
adverse outcomes were excluded from the study. All data collections 
were performed at the Yongchuan Hospital of Chongqing Medical 
University. The CONSORT flowchart is presented in Figure 1.

The study was approved by the Institutional Review Board of 
the Yongchuan Hospital of Chongqing Medical University under 
protocol number 2021MSXM081. All study participants provided 
written informed consent and all procedures were performed in 
accordance with the Declaration of Helsinki on Medical Research 
involving Human Subjects (2013 edition).

2.2. Sample collection and analysis

Three mL of venous blood was collected in the morning 
from study subjects following an overnight fast as well as 
5 mL of midstream urine. The blood was placed in a centrifuge 
tube containing separating gel, and serum was collected by 
centrifugation at 3000 rpm for 10 min. Serum samples were 
added to labeled test tubes, and an automated chemiluminescence 
immunoassay was used to determine thyroid-stimulating hormone 
(TSH), free thyroxine (FT4), and free triiodothyronine (FT3). 
Urine was transferred to a polyethylene or glass test tube and 
capped to prevent water from evaporating. UIC was determined 
at the Department of Clinical Chemistry by arsenic cerium 
catalytic spectrophotometry (WS/T107.1-2016 standard protocol; 
MAGLUMI X8 chemiluminescence immunoassay analyzer, 
Snibe, Guangdong, China). During the testing process, national 
certified reference material was used for quality assurance. The 
reference range for each of the tested markers was: FT3, 1.21 – 
4.18 pmol/L; FT4, 8.9 – 17.2 pmol/L; and TSH, 0.3 – 4.5 mU/L.

2.3. Diagnostic criteria

In line with the reference standard of our laboratory, diagnosis 
of abnormal thyroid function in pregnancy entails the following: 
Clinical hypothyroidism, TSH > 4.5 mU/L, FT4 < 8.9 pmol/L; 
subclinical hypothyroidism, TSH > 4.5 mU/L, FT4 8.9 – 17.2 pmol/L; 
clinical hyperthyroidism, TSH < 0.3 mU/L, FT4 > 17.2 pmol/L; 
subclinical hyperthyroidism, TSH < 0.3 mU/L, FT4 8.9 – 17.2 
pmol/L; isolated hypothyroxinemia, TSH 0.3 – 4.5 mU/L, and FT4 
< 8.9 pmol/L. The UIC was based on the iodine nutrition standard 
proposed by the WHO [14], namely, inadequate intake, <150 µg/L; 
adequate intake, 150 – 249 µg/L; more than adequate iodine intake, 
250 – 499 µg/L; and excessive intake, ≥500 µg/L.
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2.4. Statistical analysis

Statistical analysis was performed using SPSS v26.0 software 
(IBM, Armonk, NY, USA). A Kolmogorov–Smirnov Z test was 
used to determine whether the data were normally distributed. Data 
that were normally distributed were reported as mean ± standard 
deviation (SD), whereas data that did not follow a Gaussian profile 
were as the median. Comparisons groups were performed using the 
Kruskal–Wallis test with Games-Howell post hoc correction or the 
two independent samples Wilcoxon rank-sum test. Enumeration 
data were expressed as rate. Spearman analysis was used to assess 
the relationship between two variables. P < 0.05 was considered 
statistically significant.

3. Results

3.1. Cohort characteristics

A total of 300 pregnant women were included in the study. 
The number of subjects in the first, second, and third term of 
pregnancy was equal. Table 1 presents the cohort demographics. 
The overall mean age of the participants was 30.10 ± 3.57 years 
old. The overall mean BMI was 21.60 ± 2.67 kg/m2. The overall 
mean number of pregnancies was 1.76 ± 0.89. The overall mean 
parity was 0.47 ± 0.54.

3.2. UIC by trimester

The overall median UIC was 203 µg/L during pregnancy. The 
median UIC per trimester is presented in Table 2. According to the 
WHO criteria for pregnant women, the UIC was within the sufficient 
range in all trimesters. The proportion of pregnant women with 

Table 1. Cohort demographics stratified by trimester
Trimester N Age (years) BMI (kg/m2) Pregnancy (N) Parity (N)

1st 100 30.09±2.81 21.23±1.65 1.77±0.83 0.47±0.52
2nd 100 29.90±3.00 21.74±1.98 1.80±0.93 0.45±0.55
3rd 100 30.29±4.60 21.84±3.82 1.71±0.90 0.48±0.54
P-value - 0.240 0.157 0.376 0.868
Data are reported as mean±SD.

Table 2. Urinary iodine concentration in pregnant women from 
Yongchuan, Chongqing, stratified by trimester
Trimester N Median 

(µg/L)
< 150 

µg/L (%)
150 – 249  
µg/L (%)

250 – 499  
µg/L (%)

≥ 500  
µg/L (%)

1st 100 187.5a 32a 47 10 11
2nd 100 211.8a 30a 46 16 8
3rd 100 239.9 18 48 18 16
Data are reported as median for continuous variables and as a percentage for categorical 
variables. aCompared to the 3rd trimester, P < 0.05 (Kruskal–Wallis). 

inadequate iodine intake in the first, second, and third trimester was 
32%, 30%, and 18%. The proportion of subjects with inadequate 
iodine intake was significantly higher in the 1st and 2nd trimester 
cohorts compared to women in their 3rd trimester (P < 0.05). There 
were no significant differences in the proportion of pregnant women 
in the 1st through 3rd trimester in the cohorts with adequate, more 
than adequate, and excess iodine intake (P > 0.05).

3.3. FT3, FT4, and TSH serum levels by trimester

The median FT3, FT4, and TSH serum levels are presented in 
Table 3. The FT3 and FT4 concentrations were higher in women 
in their 1st and 2nd trimester of pregnancy compared to women in 

Figure 1. CONSORT flowchart of the prospective clinical study.
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their 3rd term (P < 0.05). The TSH concentration was lower during 
the first 2 trimesters compared to the 3rd trimester (P < 0.05).

3.4. Relationship between UIC and thyroid function

There was no significant correlation between UIC and FT3 
and between UIC and FT4 (r1 = 0.0593, P1 = 0.3053; r2 = 0.0149, 
P2 = 0.7968, respectively, Figure 2A and B), whereas TSH 
was positively correlated with UIC (r = 0.1945, P = 0.0007, 
Figure 2C). Compared to the group with adequate iodine intake 
(UIC: 150 – 249 µg/L), TSH levels were lower in the iodine-
deficient women (UIC < 150 µg/L) and elevated in women with 
more than adequate intake (UIC 250 – 499 µg/L) and excessive 
intake (UIC ≥ 500 µg/L) (P < 0.05, Table 4).

3.5. Relationship between thyroid diseases and UIC

The incidence rate of thyroid disease during pregnancy in 
iodine-deficient women (UIC < 150 µg/L) was greater compared 
to pregnant women with adequate iodine intake (P < 0.05, 
Table 5). Similarly, the rate of thyroid diseases was significantly 
higher in subjects with more than adequate as well as excessive 
iodine intake cohorts compared to pregnant women with adequate 
iodine intake (P < 0.05, Table 5).

4. Discussion

Pregnant women are vulnerable to the effects of iodine 
deficiency. It is imperative to maintain the health of mother and 
baby by ensuring adequate intake of iodine. Studies have pointed 
out that insufficient iodine intake during early pregnancy can 
lead to hypothyroidism, miscarriage, and other pathological 
manifestations [15]. Pregnant women with insufficient iodine 
intake in the second and third trimesters are also at increased 
risk of gestational hypertension, fetal growth restriction, and 
preterm birth [16,17]. Severe iodine deficiency may also lead to 
adverse pregnancy outcomes such as stillbirth, perinatal death, 
and fetal congenital anomalies [18,19]. A long-term follow-
up study found that iodine deficiency during pregnancy was 
associated with offspring neurodevelopmental deficits, including 
intellectual deficits such as poor school performance, language 
delay, and hyperactivity disorder miscarriage [20]. In contrast, 
if iodine is excessively consumed, it may lead to an increased 
incidence of maternal and infant thyroid dysfunction, such as 
goiter, thyroiditis, subclinical hypothyroidism, and isolated 
hypothyroxinemia [21,22]. A meta-analysis conducted in China 
unveiled that the children in the high iodine-exposed group 
had severe intellectual impairment, which coincided with an 
average IQ drop by 1.64 points [23]. Therefore, it is meaningful 
and necessary to study the iodine nutritional status and thyroid 
function during pregnancy to deter iodine-related disorders.

Our study evaluated relevant parameters in 300 pregnant 
women during the three trimesters of pregnancy. We found that 
the overall median UIC of the participants overall was 203 µg/L, 
which is within the recommended range. These findings are in 
line with previous dataderived from a larger survey evaluating 
iodine status in 2607 pregnant Chongqing women [24]. When 
compared to studies in Heilongjiang and Hebei province, the UIC 
in Chongqing was significantly higher [25,26]. It may be that 
iodine concentration in household table salt started to drop from 
35 mg/kg during the 2000 – 2011 era to 20, 25, or 30 mg/kg in 2012 
(Chinese standard GB 26878-2011). Each province is mandated to 
manage its own iodine enrichment policies. Chongqing chose the 
highest level of 30 mg/kg, while Heilongjiang and Hebei province 
opted for 25 mg/kg. This may have affected the UIC levels in the 
general population in those provinces. Although the present results 
suggest that iodine is generally sufficient, we further explored the 
UIC stratification per each trimester. We found that the proportion 

Table 3. Thyroid function in pregnant women from Yongchuan, 
Chongqing, stratified by trimester
Trimester N FT3 (pmol/L) FT4 (pmol/L) TSH (mU/L)

1st 100 3.11 (1.67 – 4.18)a 12.5 (7.31 – 21.10)a 1.45 (0.01 – 6.21)a

2nd 100 2.77 (0.96 – 5.36)a 11.5 (7.10 – 18.40)a 1.88 (0.01 – 6.34)a

3rd 100 2.57 (0.86 – 6.08) 9.19 (0.20 – 17.74) 2.27 (0.00 – 10.8)
Data are reported as median (minimum - maximum). aCompared to the 3rd trimester, 
P < 0.05 (Kruskal–Wallis). FT3: Free triiodothyronine, FT4: Free thyroxine,  
TSH: Thyroid-stimulating hormone

Table 4. Thyroid function-related markers in the plasma of pregnant 
women from Yongchuan, Chongqing, stratified according to the UIC 
range
Group FT3 (pmol/L) FT4 (pmol/L) TSH (mU/L)

<150 µg/L 2.76 (1.19 – 3.99) 11.45 (6.46 – 21.10) 1.45 (0.01 – 6.34)a

150 – 249 µg/L 2.87 (1.07 – 6.08) 11.30 (7.61 – 17.74) 1.67 (0.01 – 7.21)

250 – 499 µg/L 2.54 (0.86 – 3.78) 10.25 (6.41 – 16.40) 1.87 (0.25 – 10.80)a

≥500 µg/L 2.74 (1.23 – 0.87) 10.80 (0.20 – 12.87) 2.28 (0.21 – 4.35)a

Data are reported as median (minimum – maximum). aCompared to the adequate iodine 
intake group (orange), P < 0.05 (Kruskal–Wallis).

Figure 2. The relationship between UIC and FT3 (A), FT4 (B), and TSH (C) in pregnant women from Yongchuan, Chongqing. The Spearman 
correlation coefficient (r) and the level of significance are provided above the respective graph.

A B C



520 Liu et al. | Journal of Clinical and Translational Research 2022; 8(6): 516-522

 DOI: http://dx.doi.org/10.18053/jctres.08.202206.010

of pregnant women with inadequate iodine intake in the 1st, 2nd, 
and 3rd trimester was 32%, 30%, and 18%. Compared to the 
3rd trimester, the proportion of iodine-deficient pregnant women 
in their 1st and 2nd trimester was significantly higher, which is 
consistent with earlier findings [27]. Two potential reasons may 
explain this phenomenon. First, due to the manifestation of the 
pregnancy itself in the 1st trimester, women have poor appetite 
and reduce dietary iodine intake. Some pregnant women also 
experience pregnancy-related vomiting, resulting in loss of 
ingested iodine. Second, the fetal thyroid begins to develop 
at about 10 – 12 weeks of gestation, and the fetus begins to 
produce thyroid hormones at 18 – 20 weeks of pregnancy [28]. 
Inasmuch as iodine is key to these processes, the iodine may be 
withdrawn from the maternal blood and used in fetal metabolism, 
culminating in a drop in circulatory iodine levels. Therefore, in 
clinical work, iodine nutrition status detection during pregnancy 
should be carried out as soon as possible, iodine deficiency should 
be detected in time, and pregnant women should be reasonably 
guided to supplement iodine.

Our study further showed that there are term-dependent 
differences in serum levels of FSH, FT3, and FT4 among pregnant 
women. A study in Heilongjiang and Shanghai province also 
showed that FT3 and FF4 decreased with gestational age during 
pregnancy, while TSH levels increased [25,29]. TSH has a similar 
molecular structure to serum human chorionic gonadotropin 
(HCG). HCG appears on the 7th day of pregnancy and peaks at 8 – 
10 weeks of gestation [30]. TSH receptors of thyroid follicular cells 
are able to activate and bind dorsal HCG, stimulating the maternal 
thyroid to produce T4 and T3 through intracellular messengers 
such as cAMPK [31]. Ultimately, these lead to the inhibition of 
TSH production. The degree of thyroid stimulation is affected 
by the magnitude and duration of HCG. Inhibition of TSH and 
elevation of serum FT4 concur with prolonged high concentrations 
of HCG [32]. HCG plays an important role in the marked increase 
in the need for thyroid hormone production during the 1st trimester. 
To increase the sensitivity of the uterus to oxytocin in the 
3rd trimester in preparation for childbirth, estrogen levels become 
upregulated in the mother. Thyroxine-binding globulin (TBG) 
synthesis in the liver increases with elevated estrogen levels, which 
results in a reduced concentration of FT4 and FT3 [33]. Moreover, 

deiodinases are a group of enzymes involved in the metabolism of 
thyroid hormones. The most prominent are type 2 deiodinase and 
type 3 deiodinase (D3) in the placenta, of which D3 is the most 
important [34]. Studies have found that D3 was highly expressed in 
the syncytiotrophoblast and cytotrophoblast of the term placenta, 
fetal endothelium, and decidua in contact with the maternal 
circulation [35]. The expression of D3 at this stage and location 
ensured that the placenta received an adequate supply of iodine 
for subsequent release into the fetal circulation. Consequently, this 
process reduces the availability of free thyroid hormones in the 
maternal circulation. As a result, there are differences in thyroid 
hormone concentrations during the different stages of pregnancy.

The relationship between iodine nutrition level and thyroid 
function has been the focus of clinical research in recent years. 
Based on our UIC data and in accordance with the WHO 
interpretation thereof, we observed changes in thyroid function as 
a function of UIC. No significant changes in FT3 and FT4 levels 
were observed between the different iodine intake groups. This 
may have been due to the sufficient amount of iodine stored in 
the thyroid gland to ensure the synthesis of thyroid hormones. 
A woman’s thyroid gland stores 10 – 20 mg of iodine at the start 
of pregnancy in an iodine-rich area [35]. Therefore, as long as 
there is adequate iodine intake during pregnancy, the reserves can 
accommodate the increased iodine needs during pregnancy. In 
our study, the median UIC indicated an adequate level of iodine 
nutrition among pregnant women in Yongchuan, Chongqing. 
Consequently, there was no significant difference in the levels 
of FT3 and FT4 among the different iodine intake groups. TSH 
is one of the biomarkers used for assessing the iodine status 
of a population [13]. Our study found that serum TSH was 
positively correlated with urinary iodine levels. Some studies 
have also pointed out that the relationship between changes in 
thyroid function and urinary iodine embodies a U-shaped curve. 
In Shanxi and Inner Mongolia, studies discovered that, when 
pregnant women are in the state of iodine deficiency and iodine 
excess, the incidence of thyroid disease during pregnancy was 
increased, and that the incidence of thyroid disease was low when 
the UIC was within normal range [36,37]. Our present study 
reverberated these findings. These results underscore the fact that 
optimal iodine nutritional status during pregnancy is essential for 
maintaining normal thyroid function in the mother. At present, 
pregnant women with abnormal thyroid function are only 
supplemented with thyroid hormones while urinary iodine testing 
is not routinely performed, which may lead to an unsubstantiated 
abuse of drugs and dietary supplements. Reasonable guidance on 
iodine supplementation for pregnant women is key to preventing 
iodine deficiency disorders. Therefore, it is necessary to regularly 
and dynamically monitor the iodine status in clinical practice in 
pregnant women, particularly during the first 2 trimesters.

The study comes with limitations, which include: (i) The study 
was conducted in a single center; (ii) postpartum women and 
neonates were not included in the evaluation; (iii) there was a short 
follow-up period, and observations related to pregnancy outcomes 
and long-term follow-up of offspring were not performed; and 
(iv) the UIC data might not reflect habitual iodine consumption 

Table 5. Incidence of thyroid diseases with different urinary iodine 
concentrations in pregnant women from Yongchuan, Chongqing
Thyroid diseases UIC group

<150 
µg/L

150 – 249 
µg/L

250 – 499 
µg/L

≥500 
µg/L

Clinical hypothyroidism 4 (5.00) 1 (0.71) 2 (4.50) 3 (8.5)
Subclinical hypothyroidism 5 (6.25) 1 (0.71) 0 (0.00) 0 (0.00)
Clinical hyperthyroidism 1 (1.25) 0 (0.00) 0 (0.00) 0 (0.00)
Subclinical hyperthyroidism 3 (3.75) 1 (0.71) 0 (0.00) 1 (2.86)
Isolated hypothyroxinemia 18 (22.5) 7 (4.96) 7 (15.91) 5 (14.29)
Total 31 (38.8) 10 (7.10) 9 (20.45) 9 (25.71)
P-value 0.000 – 0.011 0.001
Data are expressed as n (%). Groups were compared to the adequate iodine intake group 
(orange) using a Chi-square test with respect to the overall incidence of thyroid diseases.
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and we did not have data on iodine-containing supplement 
consumption before pregnancy.

5. Conclusion

Our study adds to a growing body of evidence indicating 
that iodine deficiency and excess iodine can adversely affect the 
mother’s thyroid function. Therefore, clinics should dynamically 
monitor iodine status during pregnancy so as to properly counsel 
pregnant women in regard to iodine supplementation.
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