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In 1994, the mandatory iodized salt consumption became a law in Iran, and since then, almost all people have routinely and effec-
tively received iodine. This study aimed to compare the iodine sufficiency among Iranian students in 1996 and 2017. We used Iran’s
health ministry national data on urinary iodine among 8- to 10-year-old students. A total 13,389 and 2,917 urine samples were exam-
ined for monitoring in 2017 and 1996, respectively. The median urinary iodine (MUI) excretion of samples was 18.26 ug/dL in 2017
and 20.5 pg/dL in 1996. Based on the urinary iodine index (< 10 p1g/dL), 14.53% and 19.61% of students had iodine deficiency (ID) in
1996 and 2017, respectively, which mild, moderate, and severe insufficiency was 8.83%, 2.3%, and 3.43% in 1996 and 14.86%, 3.72% and
1.01% in 2017. So, the main achievement of this national program was the reduction in severe ID rate during these years (3.43% vs.

1. Introduction

lodine is an essential micronutrient for the synthesis
of thyroid hormones, and inadequate iodine intake affects
the physical and mental development of millions of peo-
ple worldwide (1). The World Health Organization (WHO)
recommends daily iodine intake of 120 ug for age group
of 7-12 and 150 ug for adults above 12 years old (2). Io-
dine levels below these guidelines may lead to iodine defi-
ciency disorders (IDD), whose physiological consequence
is impaired thyroid hormone synthesis and endemic goi-
ter (3). The most important indicator to monitor IDD is
the median urinary iodine (MUI) concentration. Accord-
ing to the WHO/UNICEF/ICCIDD recommendation, the io-
dine concentration of a spot urine sample in 8- to 10-year-
old children can be used to estimate the iodine status of
the population and make sure about sufficiency of iodine
intake in the society (4).

Ata global scale, approximately two billion people suf-
fer from ID, and IDD is still a challenge for both developed
and less-developed countries (5). During the last 25 years,

remarkable progress has been made toward the elimina-
tion of IDD worldwide. Universal salt iodization, in which
all saltused in food processing, household, and agriculture
should be iodized, is the agreed strategy for overcoming ID
(6). The salt iodization programs have been implemented
in more than 140 countries. It is estimated that about 70%
of the world population are using iodized salt every day (7).
According to Fan et al., the number of countries with ID has
decreased from 110 in 1990s to 15 in 2016 (8).

Iran has a long history of controlling ID so that it took
the first initiative in the region and established the Ira-
nian National Committee for IDD Control in 1989 (9). A na-
tionwide survey in 1989 revealed that goiter prevalence in
most provinces was between 30 - 80% and the MUI was 1.2
- 8.2 ug/dL in different provinces of the country (10). The
iodized salt was distributed and consumed from 1990, and
in 1994 the first law was passed by the Iranian parliament
thatall salts for household use should be iodinized (11). The
first national survey regarding the monitoring of this pol-
icy was conducted in 1996 (10).
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2. Objectives

Since the implementation of IDD control in Iran has
been started for more than 30 years, the effectiveness of
this program on ID control is unclear. Hence, this study
aimed to compare the ID situation in Iranian 8- to 10-year-
old children in 2017 and 2017.

3. Methods

3.1. Data Collection

In this study, we used the Iran’s health ministry na-
tional data in 1990 and 2017. According to the Iranian Na-
tional Committee for IDD Control and based on the WHO
protocols, the provincial medical universities measure uri-
naryiodine in 8- to 10-year-old Iranian students. Iran is sub-
divided into 31 provinces and the population is under the
supervision of provincial medical universities. The sample
size of each university was about 240 students and cluster
sampling method was used for sample selection (48 clus-
ters in each area). From each cluster, five students (boys
and girls equally) were randomly selected. Students who
had history of thyroid disease or confirmed use of thyroid-
related medication were excluded. Totally, 13,389 and 2,917
samples from the entire country were collected in 2017 and
1996, respectively. The urinary iodine concentration was
measured in central laboratory of each university,and acid
digestion method was used for measurement. The MUI
concentration < 2 ug/dL was considered as severe ID,2-4.9
pg/dL as moderate ID, and 5 - 9.9 pg/dL as mild ID. Also, the
MUI concentration of 10 -19.9 ug/dL indicated adequate io-
dine intake, 20 - 29.9 pg/dL indicated high iodine intake,
and > 30 pg/dL indicated excessive iodine intake.

3.2. Ethical Consideration

The parents of all the included children signed a
written informed consent before starting the experi-
ment. The project was approved by the ethics commit-
tee of Shahid Beheshti University of Medical Sciences (No:
IR.SBMU.RETECH.REC.1399.1037).

4. Results

A total of 13,389 and 2,917 urine samples were exam-
ined for monitoring in 2017 and 1996, respectively. The MUI
concentration was 18.26 ug/dL in 2017 and 20.5 ug/dL in
1996. Figure 1compares the MUI status of Iranian provinces
in1996 and 2017. As can be seen, in 1996, the median
amount of MUI status in most provinces was higher than
2017 (except for West Azerbaijan, Markazi, Golestan, Mazan-
daran, Yazd, Kerman, Bushehr). Among the provinces,

the MUI was inadequate (6.42 ug/dL) only in Kurdistan
province.

Based on urinary iodine index, 85.47% of students in
1996 had adequate levels, while in 2017, this rate was
80.39%. Also, mild, moderate, and severe ID rates were
8.83%, 2.3% and 3.43% in 1996 and 14.86%, 3.72%, and 1.01%
in 2017 (Figure 2). The ID rates in different provinces have
been presented in Figure 3.

5. Discussion

This study demonstrated the solid progress toward the
implementation of IDD control program in Iran. We re-
ported the iodine status of Iranian students in 2017 and
compared it with the first national report carried out in
1996. According to our results, 80.39% and 85.47% of stu-
dents had no ID in 2017 and 1996, respectively. According
tothe GlobalIodine Network reportin 2017, the assessment
of iodine status in school-age children has been conducted
in 143 countries. Based on the results, about 78% of the
reports were in an appropriate range (12). Based on the
Iranian National Committee for IDD Control, the MUI ex-
cretion was 20.5 ug/dL, and the IDD elimination program
was very effective (10). Despite unchanged way for urinary
iodine measurement during 1996 to 2017, the fall in MUI
could be due to iodized oil injection in earlier years of pro-
gram initiation, inadequate iodine content of salts, or di-
etary habits change, particularly in young people. A simi-
larresult was previously observed in China National IDD re-
portaboutiodine status of 8- to10-year-old children within
20 years follow-up (13).

Figures 2 and 3 report the distribution of ID in 1996 and
2017, respectively. As shown, the mild and moderate de-
ficiency rate in 2017 was higher than 1996, but the severe
deficiency in 2017 was almost three times lower than 1996
(1.01vs. 3.43 pug/dL). It seems that the most important suc-
cess of this program during these years was reducing the
severe deficiencies. Zimmermann in 2012 (14) showed that
iodine supplementation has clear benefits to severe iodine
deficient populations. However, the short- and long-term
implications of mild and moderate ID are still unclear.

Although the adequacy of iodine intake at national
level was indicated in this study and some similar reports
(15, 16), the policymakers should consider that the IDD
control programs are vulnerable and a long-term commit-
ment from salt industry, donors, governments, and con-
sumers is necessary (16). In several countries in which
IDD had been eliminated, monitoring faltered, and IDD re-
curred (17, 18). Therefore, to ensure the achievement of a
sustained IDD control program, monitoring of the indica-
tors is a vital element. Also, according to the importance
and standardization of ID handling in children, the best
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Figure 2. Distribution of iodine deficiency in 8- to 10-year-old students in Iran in 1996 and 2017 (%).

Figure 1. Median urinary iodine in Iranian provinces in 1996 and 2017 (ug/dL).
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Figure 3. Distribution of iodine deficiency in 8- to10-year-old students in all Iranian provinces in 1996 and 2017 (%).
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way for education and also proper use of iodine in this is-
sue is to utilize public and bulletins guidelines by the Na-
tional Committee for IDD Control. In critical medical situ-
ations, the guidelines and public bulletins are very practi-
cal for parents and primary care physicians to use the el-
ements properly and manage the general medical situa-
tions (19).

The present study had some limitations. First, our anal-
ysis was merely based on serum iodine concentration, and
other clinical and biochemical indicators were not consid-
ered. Second, the lack of information about the students’
household, socio-economic status, and dietary sources of
iodine impeded a comprehensive interpretation.

5.1. Conclusions

Based on our findings, the IDD control program in Iran
was found to be very useful in controlling the risk of ID 20
years after the first national survey. Comparing the ID sta-
tus in 1996 and 2017 showed that the main achievement of
this continuous program was reducing the severe ID rate.

Acknowledgments

The authors sincerely thank the Shahid Beheshti Uni-
versity of Medical Sciences for all the moral and material
supports. This study was supported by grants from the
Student Research Committee, Shahid Beheshti University
of Medical Sciences (SBMU), Tehran, Iran (Grant ID: 1399/
63274).

Footnotes

Authors’ Contribution: A.MY and Z.A conceptualized
and designed the study; S.SS and ENH participated in the
data acquisition; ASS analyzed and interpreted the data;
AMY and HEZ drafted the article and approved the final ver-
sion.

Conflict of Interests: The authors declare no conflict of
interest.

Ethical Approval: IR.SBMU.RETECH.REC.1399.1037.

Funding/Support: This study was supported by grants
from the Student Research Committee, Shahid Beheshti
University of Medical Sciences (SBMU), Tehran, Iran (Grant
ID: 1399/ 63274).

References

1. Sorrenti S, Baldini E, Pironi D, Lauro A, D’Orazi V, Tartaglia F, et al. Io-
dine: Its Role in Thyroid Hormone Biosynthesis and Beyond. Nutrients.
2021;13(12):4469-80. doi: 10.3390/nu13124469. [PubMed: 34960019].
[PubMed Central: PMC8709459].

2. Andersson M, de Benoist B, Rogers L. Epidemiology of iodine defi-
ciency: Salt iodisation and iodine status. Best Pract Res Clin Endocrinol
Metab. 2010;24(1):1-11. doi: 10.1016/j.beem.2009.08.005. [PubMed:
20172466].

] Compr Ped. 2022; 13(1):e121588.

1.

12.

15.

18.

. Olivieri A, De Angelis S, Moleti M, Vermiglio F. Iodine Deficiency and

Thyroid Function. Thyroid, Obesity and Metabolism. Springer; 2021. p.
3-20. doi: 10.1007/978-3-030-80267-7_1.

. World Health Organization. Assessment of iodine deficiency disorders

and monitoring their elimination: a guide for programme managers.
World Health Organization; 2007.

. Biban BG, Lichiardopol C. lodine deficiency, still a global problem?

Curr Health Sci |. 2017;43(2):103.

. Gaurav K, Yadav S, Kumar S, Mishra A, Godbole MM, Singh U, et al. As-

sessment of iodine nutrition of schoolchildren in Gonda, India, in-
dicates improvement and effectivity of salt iodisation. Public Health
Nutr. 2021;24(18):6211-7. doi: 10.1017/51368980021001956. [PubMEd:
33966669].

. Anthony D. The State of the Worlda€™ s Children 2011 Adolescence G€“An

Age of Opportunity. 2011.

. FanL,SuX,ShenH,LiuP,MengF,Yan],etal.lodized salt consumption

and iodine deficiency status in China: a cross-sectional study. Glob
Health J. 2017;1(2):23-37. doi: 10.1016/52414-6447(19)30076-4.

. World Health Organization. Promotion of iodized salt in the Eastern

Mediterranean, Middle East and North Africa. Report of an intercountry
meeting, Dubai, United Arab Emirates, 10-12 April 2000. World Health Or-
ganization; 2000, [cited 10/14/2021].

. Azizi F, Sheikholeslam R, Hedayati M, Mirmiran P, Malekafzali

H, Kimiagar M, et al. Sustainable control of iodinedeficiency in
Iran: beneficial results of the implementation of the mandatory
law on salt iodization. J Endocrinol Invest. 2002;25(5):409-13. doi:
10.1007/BF03344029. [PubMed: 12035935].

Delshad H, Azizi F. Review of lodine Nutrition in Iranian Popula-
tion in the Past Quarter of Century. Int | Endocrinol Metab. 2017;15(4).
e57758. doi: 10.5812[ijem.57758. [PubMed: 29696034]. [PubMed Cen-
tral: PMC5903391].

Iodine Global Network. Global Scorecard of Iodine Nutrition in 2017 in
the general population and in pregnant women (PW). Iodine Global
Network; 2017. Available from: https://www.ign.org/cm_data/IGN_
Global_Scorecard_AllPop_and_PW_May2017.pdf.

. WangZ,ZangJ, ShiZ, Zhu Z,Song ], Zou S, et al. Iodine status of 8 to 10

years old children within 20 years following compulsory salt iodiza-
tion policy in Shanghai, China. Nutr].2019;18(1):1-8. doi: 10.1186/s12937-
019-0491-x. [PubMed: 31677639]. [PubMed Central: PMC6825720].

. Zimmermann MB. The effects of iodine deficiency in pregnancy

and infancy. Paediatr Perinat Epidemiol. 2012;26 Suppl 1:108-17. doi:
10.1111/j.1365-3016.2012.01275.X. [PubMed: 22742605].

Rezaie M, Dolati S, Hariri Far A, Zahra Abdollah Z~, Sadeghian S. As-
sessment of lodine Status in Iranian Students Aged 8-10 Years: Mon-
itoring the National Program for the Prevention and Control of Io-
dine Deficiency Disorders in 2016. Iran | Public Health. 2020;49(2):377-
81. doi: 10.18502/ijph.v49i2.3109.

. Delshad H, Amouzegar A, Mirmiran P, Mehran L, Azizi F. Eighteen

years of continuously sustained elimination of iodine deficiency
in the Islamic Republic of Iran: the vitality of periodic monitor-
ing. Thyroid. 2012;22(4):415-21. doi: 10.1089/thy.2011.0156. [PubMed:
22409203].

. Markou KB, Georgopoulos NA, Makri M, Anastasiou E, Vlasopoulou B,

Lazarou N, et al. Iodine deficiency in Azerbaijan after the discontin-
uation of an iodine prophylaxis program: reassessment of iodine in-
take and goiter prevalence in schoolchildren. Thyroid. 2001;11(12):1141-
6.doi: 10.1089/10507250152740984. [PubMed: 12186501].

Dunn |T. Complacency: the most dangerous enemy in the
war against iodine deficiency. Thyroid. 2000;10(8):681-3. doi:
10.1089/10507250050137752. [PubMed: 11014312].

. Siroosbakht S, Rezakhaniha B. A Survey of Pediatricians’ Views and

Practices Regarding Parents’ Request for Prescribing Antibiotics: A
Qualitative Study. Arch Pediatr Infect Dis. 2019;7(3). doi: 10.5812/pedin-
fect.91217.


http://dx.doi.org/10.3390/nu13124469
http://www.ncbi.nlm.nih.gov/pubmed/34960019
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8709459
http://dx.doi.org/10.1016/j.beem.2009.08.005
http://www.ncbi.nlm.nih.gov/pubmed/20172466
http://dx.doi.org/10.1007/978-3-030-80267-7_1
http://dx.doi.org/10.1017/S1368980021001956
http://www.ncbi.nlm.nih.gov/pubmed/33966669
http://dx.doi.org/10.1016/s2414-6447(19)30076-4
http://dx.doi.org/10.1007/BF03344029
http://www.ncbi.nlm.nih.gov/pubmed/12035935
http://dx.doi.org/10.5812/ijem.57758
http://www.ncbi.nlm.nih.gov/pubmed/29696034
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5903391
https://www.ign.org/cm_data/IGN_Global_Scorecard_AllPop_and_PW_May2017.pdf
https://www.ign.org/cm_data/IGN_Global_Scorecard_AllPop_and_PW_May2017.pdf
http://dx.doi.org/10.1186/s12937-019-0491-x
http://dx.doi.org/10.1186/s12937-019-0491-x
http://www.ncbi.nlm.nih.gov/pubmed/31677639
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6825720
http://dx.doi.org/10.1111/j.1365-3016.2012.01275.x
http://www.ncbi.nlm.nih.gov/pubmed/22742605
http://dx.doi.org/10.18502/ijph.v49i2.3109
http://dx.doi.org/10.1089/thy.2011.0156
http://www.ncbi.nlm.nih.gov/pubmed/22409203
http://dx.doi.org/10.1089/10507250152740984
http://www.ncbi.nlm.nih.gov/pubmed/12186501
http://dx.doi.org/10.1089/10507250050137752
http://www.ncbi.nlm.nih.gov/pubmed/11014312
http://dx.doi.org/10.5812/pedinfect.91217
http://dx.doi.org/10.5812/pedinfect.91217

	Abstract
	1. Introduction
	2. Objectives
	3. Methods
	3.1. Data Collection
	3.2. Ethical Consideration

	4. Results
	Figure 1
	Figure 2
	Figure 3

	5. Discussion
	5.1. Conclusions

	Acknowledgments
	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Ethical Approval: 
	Funding/Support: 

	References

