
Table 1. Characteristics of pregnant and non-pregnant participants 
in the study

Pregnant Non-pregnant P value

Age (years) 27.4 (±6.4)* 27.6 (±4.5) 0.897§

Weight (kg) 61.4 (±10.5) 53.6 (±5.3) 0.010§

Nulli- or primiparity/
multiparity (%)

79.4/20.6 58.1/41.9 0.063

Gestational age 
(weeks)

11.0 (±3.3)† Not  
applicable

* Numbers in parentheses indicate standard deviation.
† Gestational age ranged between 5.9 – 14.9 weeks. 
§By T-test (except for parity that was tested by χ2)
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every day) basis during a week and for 4 consecutive 
weeks. In this way urine samples nos. 1–3, 4–6, 7–9, 
10–12 belonged to the first, second, third, and fourth 
week of collection. The study was approved by the 
appropriate Human Research Committee of Shahid 
Beheshti University of Medical Sciences. 

Laboratory methods

The urine samples were kept by the participants 
in the containers and separately in plastic bags in a 
cool place (e.g., refrigerator) and every three samples 
collected each week were delivered to the mother and 
child health care clinics where they were immediately 
transported to the Endocrine Research Center. The 
samples were kept frozen at -20°C until assayed at the 
end of the study. Iodine content of the urine samples 
was measured by a modified Sandell-Kolthoff diges-
tion method.15 UIC values were stratified into values 
<150, 150-249, 250-499, and ≥500 µg/L representing 
insufficient, adequate, more than adequate, and 
excessive UIC values.16 

All urine samples were assayed in random order 
and in one run, and the intra-assay coefficients of 
variation of the method for 10 replicates were 11.3% 
for 3.5 µg/L, 8.4% for 14 µg/L, and 9.7% for 36 µg/L. 
For method validation, the assay sensitivity, intra- 
and inter-assay, recovery and parallelism tests were 
checked. The assay sensitivity based on zero standard 
mean signal (replication No.10) ±2SD was determined 
at 0.5µg/L. The intra-assay (n = 8) in three ranges 
(coefficient variation) 3.5, 12.7, 36.2 µg/L were 8.6, 
6.7, and 9.3 %, respectively, and inter-assay CV% 
for the mentioned consequence were 9.1, 8.6, and 
12.3%, respectively.

Statistical analysis

It was calculated that at least 30 women in each 
(pregnant and non-pregnant) group should be re-
cruited to obtain α = 5%, β = 90%, standard deviation 
(SD) = 50 µg/L, minimal UIC variation of 35 µg/L 
between two samples. The number was calculated ac-
cording to the formula: N= (Z1-α + Z 1-ß) 2r (SD)2/d2 
= (1.96 + 0.82)2 r2(50)2/(35)2 that would be equal to 
30 cases in each group. Distribution of UIC values was 
tested for normality using the Kolmogorov-Smirnov 
test. Pair-wise comparisons for UIC values between 
cases and controls were performed using the Mann-

Whitney test. UIC values of samples nos. 1 to 12 in 
each group were compared by the Friedman test. 
Correlation between UIC values among 12 samples 
in a given individual in pregnant and non-pregnant 
women was performed using Spearman’s correlation 
test. The non-parametric runs test was used to assess 
whether intrapersonal occurrence of UIC ≥150 µg/L 
among 12 samples was random.18 The intraclass cor-
relation coefficient (ICC) was done between urinary 
iodine concentrations in each group.19-21 Coefficient of 
variation of UIC values in pregnant and non-pregnant 
women was calculated using standard deviation di-
vided by mean UIC values times 100. P values less 
than 0.05 were considered as significant. Data were 
analyzed using the SPSS software package (version 
9.05, SPSS, Inc., Chicago, IL). 

RESULTS

In each group 40 women were recruited at the 
beginning of the study. Missing data was related to 
4 women in the pregnant and 8 in the non-pregnant 
group; 36 pregnant and 32 non-pregnant women 
eventually completed the study. The characteristics 
of the study participants are summarized in Table 
1. There were no significant variations in age and 
parity among pregnant versus non-pregnant women. 

Median UIC of 12 samples was measured for each 
subject; distribution of median UIC values in preg-
nant, non-pregnant, and total subjects are shown in 
Table 2. Nearly half of all individuals had median UIC 
values less than 150 in their 12 casual urine samples. 
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