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Abstract
Objectives: Inadequate iodine intake has a profound adverse impact on a child's developmental behaviour. The study’s aim was to

ascertain the median urinary iodine concentration (mUIC) and the prevalence of iodine deficiency, as well as to understand whether
maternal characteristics have an effect on iodine status in Kashmiri pregnant women.
Study Design: Prospective study

Methods: A total of 112 pregnant women subjects were enrolled in this study from the Department of gynaecology and obstetrics,

Sher-I-Kashmir Institute of Medical Sciences (SKIMS), Srinagar. UIC was calculated using a modified Sandell-Kolthoff reaction. The
World Health Organization classification was established as a suggested cut off value of 150 µg/L to categorise the iodine status of
pregnant women.

Results: All the 112 recruited subjects in their first trimester, were initially examined for goitre status. The mUIC was 80.91 (inter-

quartile range (IQR): 49.2-116.47)μg/L. In our study 80 (71.4%) study subjects were from rural areas. 101 pregnant women (90%)
had UIC < 150µg/L (insufficient), 8(7.14%) had UIC of 150-250µg/L(normal) and only 3(2.67%) study subjects had UIC of > 250µg/
L(excess). Significantly higher UIC was present in the younger population having age ≤ 25 years (104 µg/L), as well as in urban

subjects (117.38µg/ L) and in subjects without goitre (87.85µg/ L). The goitre prevalence was 37.5%. It was 7-fold more common in

illiterate subjects as compared to literate (OR = 7.14, 95%CI:2.94-17.37). Similarly rural pregnant women were at 2-fold more risk
than urban for goitre occurrence (OR = 2.39,95%CI:1.03-5.51). Likewise, income status of the study participants was significantly
associated with UIC (p < 0.027). UIC also showed a weak negative correlation with age (r = -.265, p = 0.005)

Conclusion: This research concludes that there is a mild to moderate iodine deficiency in pregnant mothers and thus a broad and
representative sample of Kashmiri pregnant women is needed to assess iodine status at the population level.
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Introduction
Iodine is an indispensable micronutrient and a vital building

block of thyroid hormones. Iodine deficiency disorders occur when

iodine intake falls below recommended levels, leading to reduced

that iodine deficiency affects all age ranges, from infancy through

adulthood, with serious consequences for the neuro developmental defects on children and other health and social issues [3,5-7].

Before the foetal thyroid gland develops, enough iodine supple-

serum levels of these hormones. Approximately 1.9 million peo-

ment is especially crucial during the first half of pregnancy, as the

orders like Neurological damage, Goitre, hypothyroidism, Miscar-

mones play an important role in foetal development, particularly

ple around the world are affected by Iodine deficiency disorders
(IDDs) [1]. The IDDs are responsible for a wide range of health disriage etc [2]. Factually, iodine scarceness associated to only goitre
and cretinism [3,4]. For the last three decades, research has shown

foetus is entirely dependent on an adequate and consistent supply

of iodine for proper hormonal functions like thyroid. Thyroid horfor cells in the central nervous system and the structural and functional development of the brain [8]. The urinary iodine concentra-
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tion (UIC) measures overall intake and is considered a valid bio-

Median Urinary
Iodine Concentration (µg/L)

Iodine
intake

Iodine status

implies acceptable iodine nutrition [10]. Studies have shown that

< 150

Insufficient

Insufficient

learning capabilities of the young child [11-13]. The average intel-

250-499

Above requirement

May pose a slight risk

marker for estimating recent iodine intake at the population level

[9]. In a population of pregnant women, a mUIC of 150-250µg/L
even mild iodine deficiency during pregnancy has irreversible outcomes on foetal neurodevelopment and consequent cognition and

ligence quotient (IQ) of children born in iodine-deficient regions

is 13.5 points lower than that of children born in iodine-sufficient
regions [14]. IDD restricts the country’s human resource growth

(HRD) and progress by having a causal link with brain development, memory, and learning disabilities [15]. According to approx-

imations, a one-point rise in a country’s average IQ is correlated

150-250

≥ 500

Sufficient

Excessive

Adequate iodine
nutrition

Risk of adverse
health consequences

Table 1: Median urinary Iodine concentrations median
(UIC) for pregnant women according to WHO.

with a 0.11 percent annual increase in GDP; therefore, eliminating

Statistical analysis

dine intake [17]. IDDs are widespread in India because of iodine

tribution was determined by conducting Shapiro-wilk normality

IDDs could lead to 1.5 percent GDP growth [16]. Iodine deficiency
affects 1.8 billion people around the world due to poor dietary iodeficiency in the soil, which effects both animal and plant nutrition
grown on iodine-deficient soil [16,18].

Keeping in view the importance of Iodine stores in pregnant

women and the consequences of iodine deficiency on pregnant

women and their foetus, this hospital-based study was designed to
assess the iodine status in pregnant women of Kashmir valley.

Materials and Methods

In this study, a total of 112 subjects were recruited from the de-

partment of gynaecology and obstetrics, Sher-i-Kashmir Institute

of Medical Sciences (SKIMS), Srinagar during 2016-2017. A predesigned questionnaire was used to collect information regarding

age, residence, goitre status, education, Socio economic status and
trimester of the study participants. Besides, that a spot urine sam-

ple (≈2mL) was collected from each subject in the morning during

first trimester and stored properly at -80ºC for further analysis.
UIC was quantified using modified Sandell-Kolthoff reaction based

The data analysis was done by SPSS v26 software. Normal dis-

test and histogram analysis. UIC was very much skewed and not

normally distributed. Data was expressed as medians, IQR and

percentiles (25th and 75th). Non parametric Mann-Whitney U Test,

Spearman’s non-parametric correlation and logical regression
analysis were performed for the analysis of skewed data. In a two
Two-tailed test of significance, a p-value of less than 0.05 was considered significant.

Results

The median age of the participants was 27.50 (25th and 75 th per-

centiles as 25-30) years. Out of 112 pregnant women 72(64.3%)
were > 25years old and 40 (35.7%) were ≤ 25 years. All women
were in the first trimester of their pregnancy. Physical examination revealed that 42 subjects (37.5%) had enlarged thyroid gland

(goitre), indicating iodine deficiency disease, majority of which
(74.6%) were rural inhabitants.

The overall mUIC among study population was 80.9µg/L. Those

on the principle of digestion with ammonium persulfate. Iodide

which belonged to age group ≤ 25 years and > 25 years had UIC

rate of colour disappearance [19].

nant women which was 117.4µg/L. Subjects presented with goitre

acts as a catalyst in the reduction of ceric ammonium sulphate (yel-

low in colour) to cerous form (colourless), and is detected by the
Accordingly, the WHO/UNICEF/ICCIDD recommend comparing

the mUIC of a population to established reference criteria to assess
iodine status as follows: Among groups of pregnant women, mUIC

< 150 μg/L is indicative of insufficient iodine intake, 150-249 μg/L

of adequate intake, 250-499μg/L of intakes above requirements,
and ≥ 500μg/L of excessive intake [10] (Table 1).

of 104.1µg/L and 78.6 µg/L respectively. UIC of the rural pregnant

women was 79.2µg/L, much lower than the UIC of the urban preghad a UIC of 80.4 µg/L which was very low when compared to subjects without goitre, which had a UIC of 87.8 µg/L.

Only 08 (7%) pregnant women had UIC between 150-250µg/

L(normal) and 3 (2.7%) pregnant women had UIC > 250µg/
L(excess). 101(90%) pregnant women in our study population

had UIC < 150µg/L (insufficient iodine). Table 2 presents the UIC
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(µg/L) with 25th and 75th percentiles according to maternal demographic, behavioural, characteristics. Further, income status

was significantly associated with UIC in a non-parametric test (p
value < 0.028).

Maternal age, years
≤ 25
> 25

Residence
Rural

Urban

Goitre status
Present
Absent

Education
Illiterate
Literate

Monthly income
≤ 10000
> 10000

N
40

UIC(µg/L)
104 (50-120)

P- value

72

78.6 (49-104)

0.15

80
32

79 (49-105)

117 (49-132)

0.11

42

80.40 (46-118)

0.69

35

79.63 (43-102)

0.78

70
77
34
78

87.85 (50-114)
89.94 (53-118)
74.02 (45-96)

0.026

91.04 (52-126)

Table 2: Urinary iodine concentration (µg/L), according

to maternal demographic and behavioural characteristics

given as median with 25th and 75th percentiles in the study
population.

Table 3 represents variables and their association with goitre

and UIC. Illiterate women had a 7 -fold risk of developing goitre
than literate study subjects (OR = 7.15, 95%CI:2.94-17.37). Furthermore, pregnant women from rural districts were having a

2-fold more risk for goitre occurrence than urban participants (OR

= 2.39, 95%CI:1.03-5.51). In figure 1, we also observed that UIC
showed a weak negative correlation with age (r = -.265, p = 0.005).

Variable
Age

≤ 25yeas

> 25 years
Maternal
Education
Illiterate
Literate

Residence
Rural

Urban

Monthly Income (INR)
≤ 10,000
> 10,000

OR (95% CI)

16

24

18 (0.53-2.61)

24

11

7.15 (2.94-17.37)

28

52

2.39(1.03-5.51)

28

6

21.33 (7.4369.43)

26

18

18

14

≤ 25yeas

> 25 years
Maternal
Education
Illiterate
Literate

Goitre status
Present
Absent
Rural

Urban

Monthly Income (INR)
≤ 10,000

maternal age and urine iodine concentration levels.

Goitre
absent

≤ 150

Residence

Figure 1: Scatter plot showing the correlation between

Goitre
present

Variable
Age

> 10,000

42

46

59

14

64

UIC (µg/L)

150-250

OR (95% CI)

35

4

0.53 (0.12-2.25)

33

0

Infinity

39

1

4.4 (0.52-37.17)

74

4

2.74 (0.64-11.73)

33

0

Infinity

66

68

62

27

68

4

8

7

4

8

Table 3: Factors associated with goitre and UIC status
among pregnant women in the study population.
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Discussion
Iodine deficiency is one of the WHO’s nutritional priorities [10]

and is considered to cause a global loss in IQ of 13.5 points at the

population level [14], constituting the world’s greatest single cause

of preventable brain damage and mental retardation [20]. Iodine
deficiency and goitre representation are common in pregnancy as
stated in reports of various researches conducted across worldwide [12, 21-25] as well as in India [26]. However, severe iodine de-

ficiency in pregnancy especially in first trimester and in childhood
is a risk factor and has a devastating effects on intellectual func-

tion in the offspring [27]. Globally, several studies have served as

evidence that people living in regions of iodine deficiency areas are
either intellectually very weak or have mild to moderate neurologi-

cal disorders [28]. We could only find one study in our subjects of
interest which proved that maternal hypothyroidism constitutes a

risk factor for an abnormal neurobehavioral development of affect-

ed child [29]. But there are a lot of researches in children between

Additionally, inappropriate cooking methods and salt addition

at initial stages of cooking, prolonged boiling, being common practice in our population especially in rural areas justifies iodine in-

sufficiency in our rural population. However, again earlier reports
are lacking in current population, but there are studies in India on
cooking methods and iodine loss [38].

Conclusion

Despite salt iodization programme being introduced in Jammu

and Kashmir more than two decades ago, the study revealed mod-

erate iodine deficiency among pregnant women under study. More
research is needed among a larger and more representative population of women in Kashmir to validate whether salt iodization programme was successful.

Author’s Statement

The authors declare that there is no conflict of interest to de-

age 6- 12 years old reported earlier in our population that have

clare. Furthermore, the study was executed in collaboration with

The main finding of this study was that mUIC of the participants

part of routine test investigations and other lifestyle and dietary

found a significant association between iodine insufficiency and its

wrecking effects like goitre in different regions of Kashmir [30,31].

was 80.9 µg/L, which is below the recommended cut off value of
150µg/L set by WHO [10]. We also observed that, illiterate and rural subjects were at higher risk than the literate and urban research
subjects in developing goitre disease. This is evident from the fact

that majority of illiterate and rural women in our study were found

to have insufficient urinary iodine concentrations. These findings
are in concordance with the reports published around the world
[32-34]. In the same way we also found a weak inverse relationship between UIC and age which is also in harmony with the data

published worldwide [35]. Another notable finding was the signifi-

cant association of income status with UIC, which was evident by
the majority of subjects with low-income having insufficient urinary iodine concentration. These findings are in agreement with

the studies reported elsewhere in the world [36]. We also observed

that iodine insufficiency was very high in age group greater than 25
years, rural pregnant women and in cases with goitre representa-

tion. In fact, 90% of the women in our study population had a UIC of
< 150µg/L. The possible reason may be the geographical location
of the current population which is surrounded by mountainous
region covering a lot of forest cover, thereby receiving abundant

amount of rainfall and frequent floods which washes off iodine
micronutrient away from the soil, making soil and the vegetation

iodine deficient. Unfortunately, there are no studies available in our
population but there is a study available elsewhere in the country
[37].

the department of Obstetrics and Gynaecology, Sher-I-Kashmir
Institute of Medical Sciences, Srinagar 190011. The sampling was
information was collected from only the admitted patients in the
above department. Therefore, there was no requirement of separate institutional ethics committee clearance.

Bibliography
1.

2.

3.
4.
5.
6.

Karakochuk CD., et al. “Median Urinary Iodine Concentrations
Are Indicative of Adequate Iodine Status among Women of Reproductive Age in Prey Veng, Cambodia”. Nutrients 8.3 (2016):
139.
Hetzel BS. “Towards the global elimination of brain damage
due to iodine deficiency-the role of the International Council
for Control of Iodine Deficiency Disorders”. International Journal of Epidemiology 34.4 (2005): 762-764.

Yadav K and Pandav CS. “National Iodine Deficiency Disorders
Control Programme: Current status and future strategy”. Indian Journal of Medical Research 148.5 (2018): 503-510.
Ramalingaswami V. “The problem of goitre prevention in India”. Bulletin of the World Health Organization 9.2 (1953): 275281.
Mehta M., et al. “Intellectual assessment of school children
from severely iodine deficient villages”. Indian Pediatr 24.6
(1987): 467-473.
Upadhyay SK., et al. “Developmental lag in preschool children
of goitrous mothers”. Indian Pediatr 20.4 (1983): 259-263.

Citation: Syed Mudassar., et al. “The Median Urinary Iodine Concentrations among Pregnant Women of Kashmir are Indicative of Insufficient Iodine
Status". Acta Scientific Nutritional Health 6.5 (2022): 40-45.

The Median Urinary Iodine Concentrations among Pregnant Women of Kashmir are Indicative of Insufficient Iodine Status

7.
8.
9.

Kochupillai N., et al. “Iodine deficiency and neonatal hypothyroidism”. Bulletin of the World Health Organization 64.4
(1986): 547-551.
Redman K., et al. “Iodine Deficiency and the Brain: Effects and
Mechanisms”. Critical Reviews in Food Science and Nutrition
56.16 (2016): 2695-2713.

Zimmermann MB and Andersson M. “Assessment of iodine
nutrition in populations: past, present, and future”. Nutrition
Reviews 70.10 (2012): 553-570.

10. World Health O. “Assessment of iodine deficiency disorders
and monitoring their elimination: a guide for programme
managers”. 3rd edition edition. Geneva: World Health Organization (2007).
11. Gordon RC., et al. “Iodine supplementation improves cognition
in mildly iodine-deficient children”. The American Journal of
Clinical Nutrition 90.5 (2009): 1264-1271.

12. Bath SC and Rayman MP. “A review of the iodine status of UK
pregnant women and its implications for the offspring”. Environmental Geochemistry and Health 37.4 (2015): 619-629.

13. Zimmermann MB. “The adverse effects of mild-to-moderate
iodine deficiency during pregnancy and childhood: a review”.
Thyroid 17.9 (2007): 829-835.
14. Bleichrodt N and Born MP. A metaanalysis of research on iodine and its relationship to cognitive development (1996).
15. Bhutta ZA., et al. “Evidence-based interventions for improvement of maternal and child nutrition: what can be done and at
what cost?” Lancet 382.9890 (2013): 452-477.

16. Pandav CS., et al. “Iodine deficiency disorders (IDD) control in
India”. The Indian Journal of Medical Research 138.3 (2013):
418.

17. Andersson M., et al. “Global iodine status in 2011 and trends
over the past decade”. The Journal of Nutrition 142.4 (2012):
744-750.
18. Rohner F., et al. “Biomarkers of nutrition for developmentiodine review”. The Journal of Nutrition 144.8 (2014): 1322S1342S.
19. Dunn JT., et al. “Two simple methods for measuring iodine in
urine”. Thyroid 3.2 (1993): 119-123.

20. Delange F., et al. “Iodine deficiency during infancy and early
childhood in Belgium: does it pose a risk to brain development?” European Journal of Pediatrics 160.4 (2001): 251-254.
21. Andersen SL., et al. “Iodine deficiency in Danish pregnant
women”. Danish Medical Journal 60.7 (2013): A4657.

22. Granfors M., et al. “Iodine deficiency in a study population of
pregnant women in Sweden”. Acta Obstetricia et Gynecologica
Scandinavica 94.11 (2015): 1168-1174.

44

23. Lindorfer H., et al. “Iodine deficiency in pregnant women in
Austria”. European Journal of Clinical Nutrition 69.3 (2015):
349-354.
24. Zygmunt A., et al. “An assessment of the effectiveness of iodine
prophylaxis in pregnant women-analysis in one of reference
gynaecological-obstetric centres in Poland”. Endokrynologia
Polska 66.5 (2015): 404-411.
25. Majumder A., et al. “Prevalence of iodine deficiency among
pregnant and lactating women: experience in Kolkata”. Indian
Journal of Endocrinology and Metabolism 18.4 (2014): 486.

26. Chakraborty I., et al. “Iodine deficiency disorders among the
pregnant women in a rural hospital of West Bengal”. Indian
Journal of Medical Research 123.6 (2006): 825.

27. Boyages SC., et al. “A comparative study of neurological and
myxedematous endemic cretinism in western China”. The
Journal of Clinical Endocrinology and Metabolism 67.6 (1988):
1262-1271.

28. Boyages SC., et al. “Iodine deficiency impairs intellectual and
neuromotor development in apparently‐normal persons:
A study of rural inhabitants of north‐central China”. Medical
Journal of Australia 150.12 (1989): 676-682.
29. Ganaie MA., et al. “Maternal overt hypothyroidism and neurobehavioral outcome of neonates: a cohort study from an iodine-deficient area of Northern India”. Indian Pediatrics 52.10
(2015): 864-866.
30. Zargar AH., et al. “Prevalence of goitre in school children in
Baramulla (Kashmir valley)”. The Indian Journal of Pediatrics
64.2 (1997): 225-230.
31. Zargar A., et al. “Goiter survey in school children in Kupwara
(Kashmir Valley)”. Indian Pediatrics 33.3 (1996): 248-249.

32. Fereja M., et al. “Prevalence of iodine deficiency and associated factors among pregnant women in Ada district, Oromia
region, Ethiopia: a cross-sectional study”. BMC Pregnancy and
Childbirth 18.1 (2018): 1-8.

33. Khattak RM., et al. Regional Influences on Nutritional Iodine
Status of Pregnant Women in Pakistan 28.11 (2018): 15381546.
34. Shahid M., et al. Prevalence and incidence of thyroid disorder
during pregnancy in Bangladesh-a tertiary care hospital based
study 11.1 (2021).

35. Beer RJ., et al. “Median Urinary Iodine Concentration in Colombian Children and Women is High and Related to Sociodemographic and Geographic Characteristics: Results from a Nationally Representative Survey”. The Journal of Nutrition 151.4
(2021): 940-948.

Citation: Syed Mudassar., et al. “The Median Urinary Iodine Concentrations among Pregnant Women of Kashmir are Indicative of Insufficient Iodine
Status". Acta Scientific Nutritional Health 6.5 (2022): 40-45.

The Median Urinary Iodine Concentrations among Pregnant Women of Kashmir are Indicative of Insufficient Iodine Status

36. Endalamaw ., et al. “Visible Goiter among Pregnant Women
Attending Antenatal Clinic in Public Health Facilities of Debre
Markos Town, East Gojjam, North West Ethiopia”. Journal of
Nutrition and Metabolism (2019).
37. Pelala NB., et al. “Maternal and neonatal iodine status in Dakshina Kannada district of Karnataka, India”. Sudanese Journal
of Paediatrics 20.1 (2020): 20.
38. Rana R and Raghuvanshi RS. “Effect of different cooking methods on iodine losses”. Journal of Food Science and Technology
50.6 (2013): 1212-1216.

Assets from publication with us
•

Prompt Acknowledgement after receiving the article

•

Issue of Publication Certificate

•
•
•

Thorough Double blinded peer review
Rapid Publication

High visibility of your Published work

Website: www.actascientific.com/

Submit Article: www.actascientific.com/submission.php
Email us: editor@actascientific.com
Contact us: +91 9182824667

Citation: Syed Mudassar., et al. “The Median Urinary Iodine Concentrations among Pregnant Women of Kashmir are Indicative of Insufficient Iodine
Status". Acta Scientific Nutritional Health 6.5 (2022): 40-45.

45

