Original Research Article

DOI: 10.18231/2394-6377.2018.0071

Study of iodine nutrition level in pregnant south Indian subjects in third trimester
Suresh Pichandi1, Janakiraraman P.2, Ramadevi K.3
1Assistant Professor, 2Tutor, 3Professor, 1,3Dept. of Biochemistry, 2Dept. of Biostatistics and Community Medicine, 1Velammal
Medical College Hospital & Research Institute, Madurai, Tamil Nadu, 2PES Medical College, Kupam, Andhra Pradesh, 3Madras
Medical College, Chennai, Tamil Nadu, India

*Corresponding Author:
Email: sureshchanth82@gmail.com
Received: 08th September, 2017

Accepted: 15th December, 2017

Abstract
Objective: Aim of the present study is to analyse the nutritional status of iodine among pregnant women by measuring urinary
excretion and do the correlation with thyroid hormone and auto antibodies
Materials and Methods: one hundred pregnant women with third trimester gestation and one hundred age-matched nonpregnant were included in study.
Results: Urinary Iodine excretion and serum TSH, fT4, fT3, AMA and ATG were estimated were estimated for case and control
groups. The mean urinary iodine excretion concentration (UIC) in pregnant women was 290.17±91.71 µg/L. Excess urinary
iodine excretion was found in 69%. There were elevated serum AMA levels in 36 pregnant women and that positive correlated
with excess iodine.
Conclusion: The pregnant women had no iodine deficiency, rather had high urinary iodine concentrations indicating more than
adequate iodine intake. The excess urinary iodine level may tiger the thyroid auto antibody.
Keywords: Urinary iodine excretion (UIE), Thyroid stimulating hormone (TSH), Free thyroxine (fT4), Free tri-iodothyronine
(fT3), Anti-microsomal antibody (AMA), Anti-thyroglobulin antibody (ATA), pregnancy, Iodine excess.

Introduction
Iodine is a micronutrient that is essential for the
production of thyroid hormones and required for the
normal functioning of various organs including thyroid
and mammary gland. Adequate maternal iodine is
important for normal fetal and infant neurogical
growth.1 The major part of dietary iodine (>90%) is
excreted in the urine.2 A non-pregnant women urinary
iodine exertion represents equilibrium of dietary intake,
thyroidal iodine extraction, the total body thyroid
hormone pool, and GFR.3
Dietary iodine requirements are increased in
pregnancy and lactation due increased renal blood flow
and glomerular filtration, which lead to increased iodine
clearance and iodine loss in urine. The recommended
daily intake of pregnancy-specific urinary iodine
ranges are according to the World Health
Organization, a urinary iodine excretion value below
150 µg/L is an indicator of iodine deficiency; values
above 250 µg/L are considered to be above
requirements and values above 500 µg/L indicate
excessive in pregnancy.4 However, in pregnancy, the
iodine intake is considered to be adequate when the
urinary iodine concentration is between 150-250
µg/L.
The most serious adverse effect of iodine
deficiency in pregnant and lactating women is
damage to their fetuses, newborns and weaning
infants.5 In contrast to iodine deficiency, excess
exposure to iodine during pregnancy may cause fetal
and neonatal thyroid dysfunction. However, the safe

upper limit for chronic iodine ingestion in pregnancy
and lactation is not currently well defined.
The Universal salt iodination program
introduced for eliminates the iodine deficiency; the
World Health Organization has recommended the
measurement of urinary iodine as the standard
method to assess the dietary intake of iodine by the
community.
In India, after universal salt iodization, several
reports has been published of normalization of iodine
nutrition in school children as reflected by median
urinary iodine (MUI).6-8 However, very few studies
reported for iodine nutrition in pregnancy in north
India9,10 and no specific study reports from South
India. We have undertaken this study to assess iodine
nutrition by urinary iodine excretion in pregnant
women with third trimester subject attending a
tertiary care centre in Chennai.
Materials and Methods
A total of one hundred pregnant women in third
trimester were included in this study. One hundred nonpregnant, age-matched, adult female were included as
controls. This study sample were collected from the
Madras medical college hospital and ESIC Medical
College Hospital Chennai, Tamil nadu, India.
All the pregnant women Thyroid hormones (TSH, fT4
and fT3 by ELISA method) and urinary iodine11 were
measured. The antibody titres – anti-microsomal
antibodies (AMA) and anti-thyroglobulin antibodies
(ATG) - (by ELISA method) were also measured in all
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pregnant women.
Statistical Analysis
The STATA13 version was used for data
processing and analysis. Case and control quantitative
data were presented as mean and standard deviation
and comparison of means student t-test was used. Chisquare (χ2) was used for categorical data. KruskalWallis test were used with median and inter quarter
range (IQR) to compare the nonparametric data among
the group. Pearson’s correlation was used to find
associations between analytes.
Results
The mean age of the pregnant women was 23.88 ±
4.24 years, while that of the controls was 28.63 ± 3.78
years, with significant difference between the two
groups (P = <0.001). The gestational age of pregnant
women was 34.30±3.11 weeks.
Mean urinary iodine concentration of pregnant
women was 290.17±91.71µg/L while that in the
controls was 153.61±46.05 µg/L. There was significant
difference in the UIE between the pregnant women and
controls (p-value<0.001).
Based on the results obtained, the patients were
classified into 2 types:
Type I: Urinary iodine excretion: Based on the

urinary iodine level, the 100 pregnant women were
classified into four groups [Fig. 2]. Using the World
Health Organization (WHO) criteria, iodine nutrition,
as assessed by the mean urinary iodine excretion of
pregnant women, is described in Table 4. Only 4% of
the pregnant women had iodine deficiency, while 69%
had more than adequate iodine nutrition.
Type II: Physiological classification: Based on the
thyroid hormone profile, and antibody titers, the 100
patients were classified into three groups as
hypothyroid (n=15), hyperthyroid (n=5) and euthyroid
(normal thyroid) subjects (n=80) [Fig. 1]. The antimicrosomal antibody value was positive in 36 pregnant
subjects. (Fig. 3)
The comparison was done among hypothyroid,
hyperthyroid and euthyroid pregnant women subject,
median value of urinary iodine were 285(260-360),
360 (340-370) and 260(227.5-325) respectively and
there were significant difference (p value<0.05) in the
median urinary iodine excretion across these groups
(Table 3 & Fig. 4).
Pearson’s correlation was used to find the correlation
and association between analysts. There was a
significant correlation between UI and AMA (r =
0.5498, p<0.01) in pregnant women subject. Also, a
significant correlation between UI and ATG (r =
0.3192, p<0.01) was found in those subjects. (Table 4
& Fig. 5, 6)

Table 1: WHO reference range urinary iodine excretion concentration for pregnant women
Median urinary iodine ( g/L)
Iodine intake
<150
Insufficient
150-249
Adequate
250-499
Above requirements
>500
Excessive
Table 2: Thyroid profile status for case and control
Variable
Case
Control
n = 100
n = 100
Age (Years)
23.88 ± 4.24 28.63 ± 3.78
UIE ( g/L) Ref. (100200)
290.17± 91.71 153.61 ± 46.05
TSH (micro IU/ml)
Ref (0.35-5.0)
2.83 ± 2.74
1.93 ± 0.86
FT4 (ng/dl)
Ref (0.8-2.0)
1.61 ± 0.62 1.65 ± 0.31
FT3 (pg/dl)
Ref. (2.0-4.4)
2.92 ± 0.90
2.71 ± 0.58
Values are expressed as mean ± SD; Statistical significance by t-test;
* p<0.05, **p<0.01significantly different between two groups;

P-value
<0.001**
<0.001**
0.7137
<0.001**
<0.001**

Table 3: Physiological classification of thyroid disorder
Hypothyroid
Hyperthyroid
Euthyroid
Variable
n = 15
n=5
n = 80
P-value
median (P25-P75) median (P25-P75) median (P25-P75)
UIE( g/L)
International Journal of Clinical Biochemistry and Research, April-June, 2018;5(2):343-347

344

Suresh Pichandi et al.

Study of iodine nutrition level in pregnant south Indian subjects in third trimester

Ref. (100-200)
285(260-360)
360(340-370)
260(227.5-325)
0.024*
TSH (micro IU/ml)
Ref (0.35-5.0)
7(6.30-9)
0.20(0.10-0.20)
1.60(1.20-2.20) < 0.001**
FT4 (ng/dl)
Ref (0.8-2.0)
1(0.80-1.80)
2.60(2.50-2.90)
1.50(1.20-1.90) < 0.001**
FT3 (pg/dl)
Ref. (2.0-4.4)
1.70(1.40-1.90)
4.60(4.10-6.20)
3.15(2.50-3.40) < 0.001**
AMA (IU/ml)
Ref. (< 35)
28(20-190)
256(132 – 300)
27.50(18-155)
0.023*
ATG (IU/ml)
Ref. (< 110)
65(30-156)
132(132 - 147)
63(36.5-95)
0.106
Data were presented as Median and IQR. Data between three groups were compared using Kruskal-Wallis test for
continuous variables due to lack of normal distribution of data. *P<0.05, ** P<0.01significantly different between
three groups;
Table 4: Correlation relationship between urinary iodine excretion and thyroid function tests in pregnant
women
UI
TSH
FT4
FT3
AMA
ATG
1
UI
0.0361
1
TSH
0.1357
-0.2331*
1
FT4
0.1477 -0.5355** 0.3804*
1
FT3
0.7415** -0.0074 0.2083* 0.1799
1
AMA
0.5649** 0.0719
0.1214 0.2328* 0.7192**
1
ATG
** p<0.01; * p<0.05
Excretion

Fig. 1: Classification based on physiological status of
thyroid gland

Fig. 3: Thyroiditis Status

Fig. 2: Classification bsed on Urinary Iodine
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Data were presented as Median and inter quarter range (IQR). Data between three groups were compared using
Kruskal-Wallis test
Fig. 4: Comparison of thyroid disorder based on physiological status of thyroid gland

Fig. 5: UI vs. AMA

Fig. 6: UI vs. ATG
Observation
Iodine is an essential micronutrient throughout life.
Various physiological changes increase iodine
requirements during pregnancy because of Increase in
renal iodine excretion, increase thyroid hormone
production, iodine requirement for a fetus and iodine
secretion into breast milk.12

In iodine-deficient areas, total body iodine stores
decline gradually during pregnancy and results in
impaired maternal and fetal thyroid hormone
synthesis.13 Iodine deficiency has been endemic in India
for a long time. Iodine sufficiency has been achieved in
many parts of the country after Universal Salt
Iodization (USI) in India.
In our study showed iodine excessed (above 250
µg/L) in 69% of the subjects among that 6 % had very
high excretion of iodine (>500 µg/L), while 27% had
normal iodine status (MUI 150-250 µg/L). Only a small
percentage (4%) of the study group had iodine
deficiency (less than 150 µg/L). The study group are
classified based on thyroid hormone as hypothyroid
(n=15), hyperthyroid (n=5) and Euthyroid (n=80) and
there median value of urinary iodine was 285(260360), 360 (340-370) and 260(227.5-325). These reports
indicating that excess urinary iodine excretion are hall
mark for pregnant subject.
Thyroiditis was observed in 36% of patients in this
group. The excess iodine may be the reason for
triggering autoimmunity in this study group. The
correlation was done to assess the strength and
relationships between the urinary iodine and thyroid
hormones and auto-antibodies among pregnant women.
The results of the present study showed good agreement
among the different thyroid hormones with excess
urinary iodine excretion. Urinary iodine was
positively correlated with anti-microsomal antibody
AMA (r = 0.5498, p<0.01), and anti-thyroglobulin
antibody ATG (r = 0.3192, p<0.01). The higher MUI in
pregnant subjects may be due to an improvement in the
implementation of USI, over time.
Limitations of our study is small hospital based
study, Larger sample size community-based studies are
required
in populations,
to
establish
the reference ranges for urinary
iodine
concentration in pregnancy. Also in the hospital settings
could not identify the Iodine status of the populations
with respect to the dietary habits.
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Conclusion
The chances of iodine deficiency are much less in
coastal areas like Tamil Nadu because of adequate
amount of iodine is available in the coastal regions of
our country. Universal salt iodination program has also
eliminated the iodine deficiency as reported by many
studies. Iodine excess is the hall mark that is observed
among our patients in this study. The study comprised of
100 pregnant women with third trimester. The study
group had a mean UI excretion of 290.17 µg/l. This
shows majority of the pregnant women had increased
urinary iodine excretion and suggested excess iodine
intake. These group women had 36 % AMA positive.
Also, our study report showed positive correlation of
urinary iodine with auto antibodies AMA and ATG.
Excessive iodine intake may trigger thyroid autoimmunity.
Risk–beneﬁt analysis clearly is in favour of iodine
supplementation, but at the same time speaks for a
careful dosing, avoiding median intakes above the upper
recommended level. This small hospital‑based study for
urinary iodine concentration in pregnant women may
not be representative of community iodine nutrition and
similar large number of sample required for community
settings to find the iodine nutrition in pregnancy.
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