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lodine plays avitalrole in the synthesis of thyroid hormones, which are essential for fetal growth
and brain development. During pregnancy, maternal iodine needs to increase. Both deficiency
and excess can impair maternal thyroid function and lead to complications such as
hypothyroxinemia, fetal growth restriction, or thyroid dysfunction in the mother or child.
Objectives: To assess the relationship between maternal iodine levels, thyroid function, and
neonatal outcomes, and highlight the risks associated with both iodine deficiency and excess.
Methods: A systematic search was conducted in PubMed, Web of Science, Scopus, Springer,
and MDPI for studies published from 2021to 2025. Inclusion criteria involved studies assessing
iodine status(Urinary lodine Concentration(UIC)or Serum lodine Concentration(SIC), maternal
thyroid function(TSH, FT4, FT3), and neonatal outcomes. Articles were screened using PRISMA
guidelines. The risk of bias was assessed using the Newcastle-Ottawa Scale and Cochrane Risk
of Bias Tool. Due to heterogeneity in methods and outcomes, results were narratively
synthesized. Results: Ten studies wereincluded. lodine deficiency was consistently associated
with low birth weight and disrupted thyroid hormone levels, while iodine excess particularly at
levels 2600 pg/L was linked to transient neonatal hyperthyrotropinemia. Environmental
exposures such as endocrine-disrupting chemicals also influence maternal thyroid function.
Conclusions: |t was concluded that both iodine deficiency and excess pose risks to maternal
and neonatal thyroid health. Routine monitoring and individualized supplementation based on
regionaldietary patternsand environmental exposuresare recommended.

INTRODUCTION

lodine is a critical micronutrient essential for the synthesis
of thyroid hormones, which are vital for metabolic
regulation, fetal growth, and neurological development[1].
During pregnancy, maternal iodine requirements increase
significantly due to enhanced maternal thyroid hormone
production, fetal thyroid development, and increased renal
iodine clearance.Therefore, sufficient iodine intake is
essential to maintain maternal thyroid health and ensure
normal fetal development [2-4].lodine deficiency during
pregnancy has been associated with a range of adverse

outcomes, including Maternal iodine deficiency can result
in hypothyroxinemia, a condition characterized by low free
thyroxine(FT4)levelsdespite normal TSHlevels, which may
impair fetal brain development, fetal growth restriction,
and impaired neurodevelopment in children [5, 6]. In
response to these risks, the World Health Organization
(WHQ) recommends an iodine intake of 250 pg/day during
pregnancy [7].However, studies show that iodine intake
varies across regions due to dietary habits, iodine
fortification policies, and environmental factors.In iodine-
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deficient regions, subclinical hypothyroidism is more
prevalent in pregnant women, contributing to
developmental risks for the fetus [8, 9]. While the risks of
iodine deficiency are well-established, emerging evidence
suggests that excess iodine intake may also be harmful
[10]. High maternal iodine levels can disrupt thyroid
homeostasis, potentially leading to maternal
hyperthyroidism or neonatal hypothyroidism
Overconsumption from supplements or iodized salt can
interfere with delicate maternal-fetal thyroid regulation.
Thus, both insufficient and excessive iodine intake pose
potential threats during pregnancy [11-13]. Despite the
growing literature on this topic [14], there is still no global
consensus on the optimal iodine concentration during
pregnancy to ensure the best neonatal outcome Previous
reviews have focused primarily on iodine deficiency;
however, the effects of iodine excess and the influence of
environmental factors such as endocrine-disrupting
chemicals (EDCs) remain underexplored [15]. This
systematic review aims to comprehensively evaluate the
association between maternal iodine intake, thyroid
function, and neonatal outcomes by synthesizing findings
from recent literature. It further seeks to clarify the
impacts of both deficiency and excess iodine intake,
emphasizing the need forindividualized iodine assessment
and supplementation strategies in pregnant populations.
Despite extensive research oniodine and pregnancy, even
afterconsiderable studies of iodine usein pregnancy, there
remains controversy regarding the best concentration of
maternal iodine that results in the optimal outcome for the
newborn Some studies do emphasize the importance of
iodine supplementation in the period of mild to moderate
iodine deficiency, while others oppose the unconditional
supplementation without prior evaluation of iodine status.
Also, some recent studies of endocrine-disrupting
chemicals (EDCs) exposure may view iodine metabolism
during pregnancy in more complicated terms, which is
already considered complex in the field of environmental
health

This study aims to comprehensively evaluate the
relationship regarding the levels of iodine consumed by
mothers, thyroid function, and neonatal outcomes,
synthesizingfindingsfromrecent studies. Thisreviewaims
to offer informative recommendations on the ideal iodine
intake during pregnancy by assessing both iodine
deficiencyandiodine excessand underscoring the need for
tailored strategies concerningiodine supplementationand
evaluation.

METHODS

This systematic review was conducted by PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) guidelines. A structured search strategy
was developed to identify studies evaluating maternal

DOI: https://doi.org/10.54393/pjhs.v6i4.2977

iodine levels and thyroid function about neonatal
outcomes. Articles were retrieved from PubMed, Scopus,
Web of Science, Springer Link, and MDPI, covering the
period from January 2021 to February 2025. Both
observational and interventional studies focusing on
iodine status during pregnancy, maternal thyroid
hormones, and infant health outcomes were considered.
To maximize relevance and efficiency, the following
keywords were used: “maternal iodine deficiency,” “iodine
levels,” “thyroid function,” “pregnant women,” ”

" on " on

neonatal
outcomes,” and the Me-SH term “Urinary lodine
Concentration (UIC).” Boolean operators AND and OR were
applied to combine and refine searches. Additionally, the
reference lists of included articles were screened to
identify relevant studies not captured through database
searches. Clear inclusion and exclusion criteria were
defined to ensure relevance and quality. Inclusion Criteria:
Studies published between 2021 and March 2025, peer-
reviewed original research articles (excluding editorials,
commentaries, and abstracts), studies assessing iodine
levels in pregnant women via UIC or serum iodine
concentration (SIC), studies evaluating maternal thyroid
function (TSH, FT3, FT4, or thyroglobulin) and studies
reporting neonatal outcomes (e.g., birth weight, preterm
birth, stillbirth, neonatal thyroid function, or
neurodevelopment). Exclusion Criteria: Studies not
measuring iodine during pregnancy, studies on non-
pregnant populations, articles with incomplete or unclear
methodology for iodine measurement and case reports,
reviews, meta-analyses, or animal studies. Two
independent reviewers screened all titles and abstracts
using the inclusion/exclusion criteria. Full texts of
potentially eligible studies were then assessed.
Discrepancies were resolved through discussion or by
consulting a third reviewer. Extracted data included:
author, year, study design, setting, sample size, gestational
age at iodine assessment, iodine levels, measurement
method, maternal thyroid parameters, neonatal outcomes,
confounding variables, and key findings. The quality of the
included studies was evaluated using the Newcastle-
Ottawa Scale (NOS) for observational studies and the
Cochrane Risk of Bias Tool for interventional studies.
Studies were scored on selection bias, comparability,
outcome assessment, and follow-up adequacy. Only
studies with moderate to high methodological quality were
included. Due to heterogeneity in study designs, iodine
measurement methods, and outcomes, a narrative
synthesis approach was adopted. Where applicable,
studies were grouped by design or iodine assessment
method to aid comparison. Special emphasis was placed
on the relationship between iodine levels and maternal
thyroid function and neonatal outcomes. Conflicting
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evidence, such as studies reporting no significant link
between mild iodine deficiency and fetal outcomes, was
notedand considered during synthesis(Figure1).
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Figure 1: Selection Process of StudiesIncludedin the Review

RESULTS

This systematic review includes ten studies that evaluated
the relationship between maternal iodine intake, thyroid
function, and neonatal outcomes.The studies varied in
design, setting, and assessment methods, yet collectively
they provide importantinsights into the dual risks of iodine
deficiency and excess during pregnancy.Several studies
emphasized the adverse effects of iodine deficiency on
fetal development.For instance, Zha et al., reported that
lower urinary iodine concentration (UIC), adjusted by
urinary creatinine, was significantly correlated with
reduced maternal FT4and increased TSH, contributingtoa
higher incidence of low birth weight (LBW) [16].Similarly,
Liu et al., found that lower serum iodine levels in early
pregnancy were associated with decreased birth weight
and increased maternal thyroid dysfunction[17].Fan et al.,
added that maternal serum iodine concentrations
influenced neonatal TSH levels, suggesting that maternal
thyroid hormone fluctuations directly affect fetal thyroid
requlation [1].These studies underline that iodine
deficiency, even in mild to moderate forms, can impact
fetal growth through disruption of maternal thyroid
homeostasis.Study showed that exposure to phthalates
endocrine-disrupting chemicals—may exacerbate thyroid
hormone dysregulation in iodine-deficient regions.This
highlights the potential influence of environmental toxins
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in altering thyroid function beyond iodine intake alone.
Ovadia et al., also reported that inadequate iodine intake
was linked toisolated hypothyroxinemiaand a higherrisk of
large-for-gestational-age (LGA) neonates, adding
complexity to the narrative that both deficiency and excess
can result in poor outcomes[18]. Conversely, studies such
as Mathews et al., and Rao et al., discussed the effects of
excessive iodine intake [19, 20].In both studies, high
maternal iodine exposure specifically UIC levels 2500 pg/L
during the third trimester was associated with transient
neonatal hyperthyrotropinemia.Although this condition
normalized by 12 weeks postpartum, it highlights that
excessive iodine can temporarily disrupt neonatal thyroid
homeostasis.However, not all findings were consistent.
Purdue-Smithe et al., found no significant association
between maternal iodine levels and the risk of stillbirth,
suggesting that mild to moderateiodine deficiency may not
always lead to adverse pregnancy outcomes [21].The
overall evidence demonstrates that both insufficient and
excessive iodine intake during pregnancy can adversely
affect neonatal outcomes primarily through altered thyroid
function.Bonell et al., concluded that both low and high
maternal iodine levels were linked to decreased birth
weight and length [22].These outcomes emphasize the
need for precise, region-specific monitoring of iodine
intake in pregnant populations to prevent either extreme
(Table1).
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Table 1: Summary of Included Studies on Maternal lodine Status, Thyroid Function, and Neonatal Outcomes
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DISCUSSION

The findings of this systematic review highlight the critical
role of maternal iodine status in determining neonatal
health outcomes.Both Zha et al., and Liu et al., reported
significant associations betweeniodine deficiency and low
birth weight, consistent with earlier literature linking
inadequate maternal iodine to poor fetal growth and
adverse pregnancy outcomes [16, 17].These results were
supported by evidence that iodine deficiency may lead to
maternal hypothyroxinemia, which impairs fetal brain and
physical development. However, this view is not universally
held; for example, researchers found no significant
relationship between mild iodine deficiency and stillbirth,
illustrating a key controversy in the field it was according to
the previous systemic reviews[25-27]. Areview by Nazeri et
al., emphasized the association between iodine intake and
birth weight but noted alack of consistent evidence linking
mild iodine deficiency to neurocognitive impairments in
children [28].This discrepancy underscores the need for
well-designed longitudinal studies that examine both
immediate and long-term consequences of maternal
iodine intake [29].While iodine deficiency is widely
recognized, this review also draws attention to the
potential risks of iodine excess.Mathews et al., and Rao et
al.,identified high maternaliodineintake(UIC>500pug/L)as
a trigger for transient neonatal hyperthyrotropinemia [19,
20]. These findings align with previous work by Nazarpour
et al., who warned that excessive fetal exposure to iodine
may impair thyroid function requlation [7].Although some
studies suggest that neonatal thyroid disturbances may
normalize postnatally, others caution that maternal
overconsumption of iodine can increase the likelihood of
persistent hypothyroidism in neonates [30, 31].This
inconsistency supports the need for individualized
monitoring of iodine intake during pregnancy. Beyond
directiodineintake, environmental and dietary factorsalso
influence maternal thyroid function. Zha et al., reported
that phthalate exposure negatively affects iodine
metabolism and maternal thyroid hormone levels [1].
Similar findings were echoed in other environmental health
studies, which emphasize the vulnerability of iodine
metabolism to endocrine-disrupting chemicals(EDCs)[ 32,
33].Additionally, many studies highlighted the influence of
dietary iodine intake on maternal thyroglobulin levels and
neonatal growth, aligning with evidence that food-based
iodine alone is often insufficient to meet pregnancy
demands [34, 35].In summary, this review supports prior
research linking iodine status with neonatal outcomes,
while also expanding on the dual risks of both deficiency
and excess. Unlike earlier reviews that focused primarily on
fetalneurodevelopment, this study incorporatesadditional
outcomes such as birth weight and thyroid requlation,
along with environmental interactions.Furthermore, while
previous reviews have supported universal iodine
supplementation policies, our findingsemphasize the need
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for tailored strategies that account for regional dietary
habits, environmental exposures, and individual maternal
riskfactors.

CONCLUSIONS

It was concluded that this systematic review highlights the
importance of iodine status in maternal health and
pregnancy outcomes. Both deficient and excess iodine
levels can lead to thyroid complications and difficulties in
neonatal health. The results suggest that routine
monitoring of maternal iodine status and personalized
supplementation based on regional needs should be
prioritized. Future research should focus on establishing
region-specific iodine intake thresholds and evaluating
long-termoutcomesthrough prospective cohort studies.

Authors Contribution

Conceptualization: SA

Methodology: MI, MIK

Formalanalysis: OK, Al, UF

Writing review and editing: SA, MI, MIK, OK, Al, UF

Allauthorshavereadand agreed to the published version of
the manuscript

Conflicts of Interest
Allthe authorsdeclare no conflict of interest.
Source of Funding

The author received no financial support for the research,
authorshipand/orpublication of thisarticle.

REFERENCES

[1] FanL,BuY,ChenS, Wang$S,ZhangW, HeY etal. lodine
Nutritional Status and Its Associations with Thyroid
Function of Pregnant Women and Neonatal TSH.
Frontiersin Endocrinology.2024 May; 15:1394306. doi:
10.3389/fend0.2024.1394306.

[2] GongB, WangX, WangC, YangW, ShanZ, Lai Y. lodine-
Induced Thyroid Dysfunction: A Scientometric Study
and Visualization Analysis. Frontiersin Endocrinology.
2023Sep;14:1239038.d0i:10.3389/fend0.2023.1239
038.

[3] Bath SC. Thyroid Function and lodine Intake: Global
Recommendations and Relevant Dietary Trends.
Nature Reviews Endocrinology. 2024 Aug;20(8):474-
86.d0i:10.1038/s41574-024-00983-z.

[4] Grossklaus R, Liesenkotter KP, Doubek K, Volzke H,
Gaertner R. lodine Deficiency, Maternal
Hypothyroxinemiaand Endocrine Disrupters Affecting
Fetal Brain Development: A Scoping Review.
Nutrients.2023May;15(10):2249.d0i:10.3390/nu151
02249.

[5] Sun R, Fan L, Du Y, Liu L, Qian T, Zhao M et al. The
Relationship Between Different lodine Sources and
Nutrition in Pregnant Women and Adults. Frontiers in
Endocrinology.2022Jul;13:924990.d0i:10.338 9/fendo

PJHS VOL. 6 Issue. 04 April 2025 Copyright ® 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License. 315




lodine Levels and Thyroid Hormones in Pregnant Women and Neonatal Outcomes

Ashraf S etal.,

.2022.924990.

[6] Wang Y, Zhang Z, Chen F, Zhu X, Sun W, Cao Y et al.
lodine Nutrition Status and Thyroid Function of
Women at Different Phases of Gestation in an lodine
Sufficient Rural Area.Asia Pacific Journal of Clinical
Nutrition.2021Mar;30(1).doi:10.6133/apjcn.20210
3-30(1).0012.

[7] Nazarpour S, Tehrani FR, Amiri M, Rahmati M, Azizi F.
Maternal Subclinical Hyperthyroidism and Adverse
Pregnancy Outcomes Considering the lodine Status:
Tehran Thyroid and Pregnancy Study. Journal of Trace
Elements in Medicine and Biology.2022Dec;74:
127063.doi: 10.1016/j.jtemb.2022.127063.

[8] VanWelie N, Portela M, Dreyer K, Schoonmade LJ, Van
Wely M, Mol BW et al. lodine Contrast Prior to Or During
Pregnancy and Neonatal Thyroid Function: A
Systematic Review.European Journal of
Endocrinology.2021Jan;184(1):189-98.d0i:10.1530/EJ
E-20-0627.

[9] WangT, LiuY,KongQ, CaoX, LiuY, Xia S et al. Effect of
Moderate-To-Severe lodine Deficiency in Early
Pregnancy On Subclinical Hypothyroidism:A
Longitudinal Study in An lodine-Sufficient Region in
China. Frontiers in Nutrition.2022Apr;9:839651.doi:
10.3389/fnut.2022.839651.

[10] LiS, ZhaH, CuiY, SunL, YuL, Yuan Q. The Relationship
Between Excessive lodine During Pregnancy and
Adverse Pregnancy Complications.Endocrine.2024
Dec:1-8.d0i: 10.1007/s12020-024-04134-2.

[11] Neess S, Markhus MW, Strand TA, Kjellevold M, Dahl L,
Stokland AE et al. lodine Nutrition and lodine
Supplement Initiation in Association with Thyroid
Function in Mildly-To-Moderately lodine-Deficient
Pregnant and Postpartum Women.The Journal of
Nutrition.20210ct;151(10):3187-96.d0i:10.1093/jn/
nxab224.

[12] Danley S and Laban D. The Influence of Maternal
Nutrition on Fetal Development and Birth Outcomes.
World Scientific News.2025;200(2025):63-102.

[13] Zhou SJ. Maternal lodine Nutrition and
Neurodevelopment in the Offspring. In Diagnosis,
Management and Modeling of Neurodevelopmental
Disorders.2021Jan:73-84.doi:10.1016/B978-0-12-817
988-8.00007-5.

[14] Lopes-Pereira M, Quialheiro A, Costa P, Roque S,
Santos NC, Correia-Neves M et al. lodine
Supplementation: Compliance and Association with
Adverse Obstetric and Neonatal Outcomes. European
Thyroid Journal.2022Feb;11(1).d0i:10.1530/ETJ-21-00
3b5.

[15] WangL,TangY, YuanY, Yul,JinB, XiaJ etal. Effects of
Thyroperoxidase Antibody and Thyroglobulin
Antibody On Maternal and Neonatal Qutcomes in
Pregnant Women.Hormone and Metabolic Research.
2022 Feb; 54(02): 76-83. doi: 10.1055/a-1731-7572.

DOI: https://doi.org/10.54393/pjhs.v6i4.2977

[16] Zha H, Yu L, Tang Y, Sun L, Yuan Q. Effect of lodine
Nutrition Status On Thyroid Function and Pregnancy
Outcomes.Biological Trace Element Research.2023
Nov;201(11)5143-51. doi: 10.1007/s12011-023-03600-8.

[17] LiuZM, Long HH, Li D, Fang AP, Chen CG, Wang C et al.
Maternal Serum lodine Concentrations in Early
Pregnancy Exhibited Well Diagnostic Ability for
Thyroid Dysfunction, Inverse Associations with
Gestational Weight Gain, and Birth Size: Longitudinal
Analyses Based on Huizhou Mother-Infant Cohort.
Biological Trace Element Research.2024 Nov:1-2. doi:
10.1007/s12011-024-04443-7.

[18] Ovadia YS, Zangen S, Rosen SR, Gefel D, Aimashanu S,
Benbassat C et al. Maternal lodine Deficiency: A
Newborns' Overweight Risk Factor? A Prospective
Study. Archives of Gynecology and Obstetrics.2022
Mar:1-1.doi: 10.1007/s00404-021-06261-x.

[19] Mathews DM, Peart JM, Sim RG, O'Sullivan S, Derraik
JG, Heather NL et al. The impact of Prolonged,
Maternal lodine Exposure in Early Gestation On
Neonatal Thyroid Function.Frontiers in
Endocrinology.2023Jan;14:1080330.d0i:10.3389/
fendo.2023.1080330.

[20]Rao DK, Jindal A, Dabas A, Sait H, Yadav S, Kapoor S.
Effect of Maternal lodine Excess during Pregnancy on
Neonatal Thyroid Function and Neurodevelopmental
Status at 12 Weeks. Journal of the ASEAN Federation
of Endocrine Societies.2024Aug;39(2):27.doi:10.156
05/jafes.039.02.12. 20

[21] Purdue-Smithe AC, Mannisto T, Reische E, Kannan K,
Kim UJ, Suvanto E et al. lodine and Thyroid Status
During Pregnancy and Risk of Stillbirth: A
Population-Based Nested Case-Control Study.
Maternal and Child Nutrition.2022Jan;18(1):e13252.
doi:10.1111/mcn.13252.21

[22]Bonell A, Vicedo-Cabrera A, Murray K, Moirano G,
Sonko B, Moore S et al. Assessing the Impact of Heat
Stress On Growth Faltering in the First 1000 Days of
Life in Rural Gambia. Research Square.2023Jan.doi:
10.21203/rs.3.rs-2358038/v1.

[23]Taol, Liao D, Xiong S, Dai L, Zhou YZ, Shen X. Maternal
Thyroid Hormones as Mediators between Phthalate
Exposure and Neonatal Birth Weight:A Cross-
Sectional Study from the Zunyi Birth Cohort.
Environment and Health.2024Jul;2(11):816-26.doi:10.
1021/envhealth.4c00024.

[24]0vadia YS, Gefel D, Toledano Y, Rosen SR, Avrahami-
Benyounes Y, Groisman L et al. Does lodine Intake
Modify the Effect of Maternal Dysglycemia on Birth
Weight in Mild-to-Moderate lodine-Deficient
Populations? A Mother-Newborn Prospective Cohort
Study.Nutrients.2023Jan;15(13):2914.d0i:10.3390/n
u15132914.

[25] Greenwood DC, Webster J, Keeble C, Taylor E, Hardie
LJ. Maternal lodine Status and Birth Outcomes: A

PJHS VOL. 6 Issue. 04 April 2025 Copyright ® 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
@ oy This work is licensed under a Creative Commons Attribution 4.0 International License. 316




lodine Levels and Thyroid Hormones in Pregnant Women and Neonatal Outcomes

Ashraf S etal.,

Systematic Literature Review and Meta-Analysis.
Nutrients.2023Jan;15(2):387.d0i:10.3390/nu1502038
7.

[26] Monaghan AM, Mulhern MS, McSorley EM, Strain JJ,
Dyer M, van Wijngaarden E et al. Associations Between
Maternal Urinary lodine Assessment, Dietary lodine
Intakes and Neurodevelopmental Outcomes in the
Child:A Systematic Review.Thyroid Research.2021
Jun;14(1): 14. doi: 10.1186/s13044-021-00105-1.

[27] Candido AC, Vieira AA, de Souza FerreiraE, Moreira TR,
doCarmo Castro FranceschiniS, CottaRM. Prevalence
of Excessive lodine Intake in Pregnancy and Its Health
Consequences: Systematic Review and Meta-
Analysis. Biological Trace Element Research.2023
Jun; 201(6):2784-94.d0i:10.1007/s12011-022-03401-5.

[28] Nazeri P, Shab-Bidar S, Pearce EN, Shariat M. Do
Maternal Urinary lodine Concentration or Thyroid
Hormones Within the Normal Range During Pregnancy
Affect Growth Parameters at Birth? A Systematic
Review and Meta-Analysis.Nutrition Reviews.2020
Sep;78(9):747-63. doi:10.1093/nutrit/nuz105.

[29] Businge CB, Musarurwa HT, Longo-Mbenza B, Kengne
AP. The Prevalence of Insufficient lodine Intake in
Pregnancy in Africa: A Systematic Review and Meta-
Analysis.Systematic Reviews.20220ct;11(1):231.doi:
10.1186/s13643-022-02072-6.

[30] Dineva M, Fishpool H, Rayman MP, Mendis J, Bath SC.
Systematic Review and Meta-Analysis of the Effects of
lodine Supplementation On Thyroid Functionand Child
Neurodevelopment in Mildly-To-Moderately lodine-
Deficient Pregnant Women.The American Journal of
Clinical Nutrition.2020 Aug;112(2):389-412.d0i:10.109
3/ajen/ngaal71.

[31] Nazeri P, Shariat M, Azizi F. Effects of lodine
Supplementation During Pregnancy On Pregnant
Women and Their Offspring: A Systematic Review and
Meta-Analysis of Trials Over the Past 3 Decades.
European Journal of Endocrinology.2021Jan;184(1):
91-106. d0i:10.1530/EJE-20-0927.

[32] SunM,Cao X, WuY, ShenL, WeiG. Prenatal Exposure to
Endocrine-Disrupting Chemicals and Thyroid
Functionin Neonates: A Systematic Review and Meta-
Analysis.Ecotoxicology and Environmental Safety.
2022Feb;231:113215.d0oi:10.1016/j.ecoenv.2022.113215.

[33] Street ME, Shulhai AM, Petraroli M, Patianna V, Donini
V, Giudice Aetal. The Impact of Environmental Factors
and Contaminants On Thyroid Function and Disease
from Fetal to Adult Life: Current Evidence and Future
Directions.Frontiers in Endocrinology.2024Jun;15:
1429884.d0i:10.3389/fend0.2024.1429884.

[34] O'Kane SM, Mulhern MS, Pourshahidi LK, Strain JJ,
Yeates AJ.Micronutrients, lodine Status and
Concentrations of Thyroid Hormones:A Systematic
Review.Nutrition Reviews.2018 Jun;76(6):418-31.doi:
10.1093/nutrit/nuy008.

DOI: https://doi.org/10.54393/pjhs.v6i4.2977

[35] CroceL, Chiovato L, TonaccheraM, Petrosino E, Tanda
ML, Moleti M et al. lodine Status and Supplementation
in Pregnancy: An Overview of the Evidence Provided
by Meta-analyses. Reviewsin Endocrine and Metabolic
Disorders.2023 Apr; 24(2): 241-50. doi: 10.1007/s11154-
022-09760-7.

PJHS VOL. 6 Issue. 04 April 2025 Copyright ® 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
@ oy This work is licensed under a Creative Commons Attribution 4.0 International License. 317




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

