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ABSTRACT

Objectives: The present study was carried out to determine the iodine nutrition status among pregnant women in slums of West Delhi.

Methods: A community-based cross-sectional study was carried out among the third-trimester pregnant women residing in urban slums of West
Delhi. Urinary iodine concentration was estimated using ammonium persulfate method, and salt iodine was estimated using iodometric titration.

Results: Of the total 180 pregnant women, 70.6% were consuming adequately iodized salt (iodine levels 215 ppm). Median urinary iodine level for
the pregnant women was 147.5 pg/L indicating iodine deficiency among this group. A total of 51.1% of women had urinary iodine levels <150 pg/L.

Conclusion: Pregnant women belonging to slum community from Delhi have a suboptimal iodine status. Further, the proportion of women consuming

iodized salt is less than the national average indicating the need to educate these women about the importance of iodine during pregnancy.
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INTRODUCTION

lodine deficiency is a major public health problem and has been
described as world’s single greatest cause of preventable brain damage
and mental retardation [1]. lodine is an essential trace element required
for the synthesis of thyroid hormones, which, in turn, regulates the
metabolic pattern of most cells and hence plays an important role in
the process of growth and development of most organs, especially the
brain [2,3]. The most critical period is from the second trimester of
pregnancy to the 3™ year after birth [1].

Studies have indicated that people living in areas affected by iodine
deficiency may have lower intelligence quotient, by as much as
13.5 points than those living in areas with no deficiency [4]. Other
consequences of iodine deficiency include cretinism, growth
retardation, neonatal hypothyroidism, congenital abnormalities,
increased pregnancy loss, and infant mortality [5].

The requirement of iodine during pregnancy increases by over
50% because of increased thyroid hormone production, increased
renal losses of iodine and transfer of iodine to the fetoplacental
unit [6,7]. Consequently, the recommended dietary intake of iodine
is higher in pregnancy (250 pg/day) as compared to a normal
adult (150 pg/day) [1].

Despite decades of efforts and programs to control iodine deficiency,
such as salt iodization, it remains a significant public health problem
in 47 countries, affecting a total of 2 billion people worldwide [8].
The soil of the Indian subcontinent is deficient in iodine resulting
in large parts of its population being at risk for iodine deficiency
disorders (IDDs). As per the surveys conducted by the Directorate
General of Health Services, Indian Council of Medical Research,
Health Institutions, and the State Health Directorates, of a total of 414
districts surveyed in all the 29 states and 7 UTs, 337 districts were
found to be endemic, i.e., where the prevalence of IDDs is more than
5% [9].

The present survey was, therefore, conducted focusing on the iodine
status of pregnant women from slums of Delhi and assessed their
access to adequately iodized salt.

METHODS

The study was carried out in Kirti Nagar slums of West Delhi, which
is a notified slum colony as per the “Delhi Urban Shelter Improvement
Board” under Government of NCT of Delhi with a total population of
approximately 50,000. Inhabitants of the cluster are mostly from
the states of Uttar Pradesh and Bihar. The third-trimester pregnant
women (gestational age >28 weeks) who met the inclusion criteria of
voluntary participation and were apparently healthy were enrolled for
the study. Women with multiple fetuses, history of chronic diseases,
receiving blood transfusion during current pregnancy and those taking
micronutrient supplements except iron-folic acid tablets were excluded
from the study.

Ethics Committee Clearance was obtained from Lady Irwin College,
University of Delhi, before the initiation of the study. Written informed
consent was obtained from each subject at enrollment. The data
presented in this paper formed the baseline data for a longitudinal study
to assess the nutritional status during pregnancy and its association
with birth outcome.

Random urine sample was collected from pregnant women. A total
of 20-30 ml of urine sample were collected in a wide mouth plastic
bottle of 50 ml capacity. After collection, the bottle was tightly capped
and sealed with parafilm to avoid leakage. The urine samples were
stored in the refrigerator at 4°C in the laboratory until analysis.
Edible salt samples were collected from the households of pregnant
women. Around 50 g of salt was collected and packed into air-tight
zip lock pouches and was kept at room temperature. Urinary iodine
was estimated using Sandell and Kolthoff method, and salt iodine was
estimated using iodometric titration method as recommended by the
WHO [1].
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The iodine estimation was carried out at “Centre for Promotion
of Nutrition Research and Training, with special focus on North-
East, Tribal and Inaccessible Population” (Indian Council of Medical
Research), New Delhi. The laboratory of the center is accredited by
National Accreditation Board of Testing and Calibrating laboratories
under ISO 15189:2007. Strict internal and external quality control
measures were followed. Internal quality control was maintained using
standards and controls with every batch of samples, and for external
quality control, the laboratory was enrolled with Centers for Disease
Control and Prevention, Atlanta for urinary iodine (Ensuring the Quality
of Urinary lodine Procedures Programme).

RESULTS

A total of 188 pregnant women (mean age: 24.7+4.5 years) were
recruited under the study. Both urine and salt samples were collected
for only 180 pregnant women, who formed the study group. None of the
pregnant women were found to have either palpable or visible goiter on
examination.

A total of 70.6% of the pregnant women were found having adequately
iodized salt (i.e., with iodine levels 215 ppm at household level). A total
of 12.2% pregnant women were consuming non-iodized salt and 17.2%
were consuming inadequately iodized salt (iodine levels of <15 ppm)
(Table 1).

Median urinary iodine (MUI) levels in population and salt iodine
content have been recommended as an indicator to monitor the
progress of IDD elimination through the supply of universally
iodized salt. A median level between 150 mg/l and 249 mg/]
among pregnant women indicates population which has no iodine
deficiency [1].

Under the present study, the MUI levels were found to be 147.5 mg/1
indicating a deficient iodine status (Table 2). The percentage of women
having iodine levels <50 mg/l, <100 mg/l, and <150 mg/1 was 13.9%,
35%, and 51.1%, respectively.

DISCUSSION

Urinary iodine level is a marker of iodine nutritional status [10]. In the
present study, the MUI level among pregnant women residing in slums
of Delhi was 147.5 pg/l, which is less than the cutoff levels implying
that IDD is a public health problem in this section of the community.
Further, nearly 30% of the women were consuming either non-iodized
or inadequately iodized salt contributing to inadequate dietary intake
of iodine.

Similar findings with high prevalence of IDD have been reported by
various previous studies across the country. A hospital-based study
among 829 pregnant women from slum areas of Delhi reported
iodine deficiency (defined as Ul <100 pg/L) in 23% of women [11].
Another study in 151 rural adolescent pregnant mothers belonging
to low socioeconomic status (SES) from Uttaranchal, reported MUI

Table 1: Iodization level of edible salt samples

Total number of salt
samples

Iodine level (ppm) n (%)

(] <15 215
180 22(122)  31(17.2)  127(70.6)

Asian ] Pharm Clin Res, Vol 11, Issue 7, 2018, 506-508

as 95 pg/L; with a goiter rate of 14.6% [12]. Singh et al., 2009,
reported low level of MUI levels (117.5 pg/L) among pregnant
women from 28 villages of Jodhpur, Rajasthan. Further, a high
proportion of women (80.8 %) were consuming salt, having
inadequate iodine content [13]. A study among tribal women from
Nagpur, Maharashtra, reported MUI levels of 106 and 71 pg/L in the
second and third trimester of pregnancy, respectively [14]. Another
study from Kolkata among 237 low SES pregnant women attending
an antenatal clinic reported 37% women having insufficient iodine
nutrition (Ul <150 pg/1) [15].

In contrast to the above studies, some recent studies suggest an
improved status of iodine nutriture. A hospital-based study among
150 pregnant women in Delhi reported sufficient iodine nutriture
with Ul levels in the first, second, and third trimesters as 285, 318, and
304 pg/L, respectively [16]. Another longitudinal study carried out
among pregnant women from Pune reported MUI concentrations as
203 pg/Land 211 pg/L at 17 and 34 weeks gestation, respectively [17].
Similarly, MUI levels of 260 pug/L were reported, in 2017, among 1031
women attending antenatal Clinic of a Secondary Care hospital in
Faridabad, Haryana [18].

The gradual improvement in the iodine nutriture of pregnant women as
indicated by the recent studies could be due to increased availability of
iodized salt to the population over the period. A countrywide evaluation
conducted under National Family Health Survey (NFHS)-4, in 2015-16,
reported 93% of the households used iodized salt [19] which is much
higher than in NFHS-3 when only 76% of households were using iodized
salt [20]. Further, there was a steady increase in the use of iodized salt
by household wealth quintiles, from 90% in the lowest wealth quintile
to 98% in the highest wealth quintile. Furthermore, the percentage of
households using iodized salt was more than the national average in
Delhi (98.5%) [19]. The present study reported 87.8% of the pregnant
women from the low-income strata to be consuming iodized salt, which
is in line with the NFHS data.

CONCLUSION

The present study indicates iodine deficiency among pregnant women
from lower SES. However, the results of the study may not be generalized
due to the small sample size and convenient sampling in urban slum
setting. Further studies with sufficient sample size are required to
validate the findings and form the basis for necessary interventions.
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Table 2: Distribution pattern of urinary iodine level (ng/1) among pregnant women

Total number of pregnant women Median level (pg/1) Distribution of urinary iodine level (ng/1) n (%)
<50 50-99 100-199 200-399 2400
180 147.5 25(13.9) 38(21.1) 58 (32.2) 43 (23.9) 16 (8.9)

N: Number of subjects with indicated level of urinary iodine
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