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Abstract

Background: US iodine intake, estimated from the median urinary iodine concentration of 

population representative data, has declined by half since the 1970s which is problematic because 

maternal iodine intake is critical for fetal neurodevelopment. Relying on median urinary 

concentrations to assess iodine intake of populations is standard practice but does not describe the 

number of individuals with insufficient intake. Prevalence estimates of inadequate and excessive 

intake are better for informing public health applications but require multiple urine samples per 

person; such estimates have been generated in pediatric populations but not yet among pregnant 

women.
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Objective: Our aims were: 1) to assess median urinary iodine concentrations across pregnancy 

for comparison to national data; and 2) to estimate the prevalence of inadequate and excessive 

iodine intake among pregnant women in mid-Michigan.

Study Design: Data were collected in 2008–2015 as part of a prospective pregnancy cohort 

where women were enrolled at their first prenatal clinic visit. Few exclusion criteria (<18 y, or 

non-English speaking) resulted in a sample of women generally representative of the local 

community, unselected for any specific health conditions. Urine specimens were obtained as close 

as practicable to at least one specimen per trimester during routine prenatal care throughout 

pregnancy (n=1–6 specimens/woman) and stored at −80°C until urinary iodine was measured to 

estimate iodine intake (n=1,014 specimens from 464 women). We assessed urinary iodine across 

pregnancy by each gestational week of pregnancy and by trimester. We used multiple urine 

specimens per woman, accounted for within-person variability, performed data transformation to 

approximate normality, and estimated the prevalence of inadequate and excessive iodine intake 

using a method commonly employed for assessment of nutrient status.

Results: Maternal characteristics reflected the local population in racial and ethnic diversity and 

socio-economic status: 53% non-Hispanic White, 22% non-Hispanic Black and 16% Hispanic; 

48% had ≤ high school education and 71% had an annual income < $25,000. Median urinary 

iodine concentrations in the 1st, 2nd, and 3rd trimester—including some women contributing more 

than one specimen per trimester—were 171 μg/L (n=305 specimens), 181 μg/L (n=366 

specimens), and 179 μg/L (n=343 specimens), respectively, with no significant difference by 

trimester (p=.50, Kruskall-Walllis test for equality of medians). The estimated prevalence of 

inadequate and excessive iodine intake was 23%, and <1%, respectively.

Conclusions: Median urinary iodine concentrations in each trimester were above the World 

Health Organization cut-off of 150 μg/L indicating iodine sufficiency at the group level across 

pregnancy. However, the estimated prevalence of inadequate iodine intake was substantial at 23%, 

while prevalence of excessive intake was <1%, indicating a need for at least some women to 

increase consumption of iodine during pregnancy. The American Thyroid Association, the 

Endocrine Society, and the American Academy of Pediatrics recommend that all pregnant and 

lactating women receive a daily multivitamin/mineral supplement that contains 150 μg of iodine. 

The data presented here should encourage the collection of similar data from additional US 

population samples for the purpose of informing the American College of Obstetricians and 

Gynecologists own potential recommendations for prenatal iodine supplementation.

Condensation:

Prevalence of inadequate and excessive iodine intake, estimated from iodine concentrations of 1–6 

urine samples per woman obtained throughout pregnancy, was 23% and <1%, respectively.
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Introduction

Iodine is an Essential Nutrient:

Maternal iodine deficiency has long been known to lead to offspring neuromotor, behavioral, 

and cognitive impairment (1–4), yet it is still the leading preventable cause of intellectual 

deficiency worldwide (5). Iodine is essential for production of thyroid hormone, a key driver 

of normal brain development, and even mild to moderate iodine deficiency may lead to 

neurological deficits (6–8). Because of the known severe adverse health effects caused by 

insufficient maternal iodine, the American Thyroid Association (9), the Endocrine Society 

(10), and the American Academy of Pediatrics (11) recommend that all pregnant and 

lactating women receive a daily multivitamin/mineral supplement that contains 150 μg of 

iodine. However, as is the case for virtually all essential nutrients, excessive intake of iodine 

may potentially also lead to adverse health outcomes (12,13), which may be the reason that 

the American College of Obstetricians and Gynecologists does not have a similar 

recommendation.

Trends in US Iodine Status:

Endemic iodine deficiency was historically prevalent in several parts of the US—including 

Michigan and the entire Great Lakes region—but following voluntary salt iodization in the 

1920s, US iodine status was thought to be adequate (14). However, data from the National 

Health and Nutrition Examination Surveys (NHANES) show a sharp decline in estimated 

iodine intake in recent decades with the decline attributed largely to changes in commercial 

processing techniques of milk and bread (15–17). At the US population level, it appears that 

iodine levels remain sufficient, but some subgroups, including pregnant women and 

especially non-consumers of dairy products—a major source of iodine in US diets—have 

been shown to be mildly iodine deficient (18–20). There is no evidence of excessive iodine 

intake at the US population level (17).

Monitoring Iodine Status in Populations:

Iodine intake is difficult to accurately assess because of the extremely high day-to-day 

variation in US iodine consumption. The iodine content of food and beverages is highly 

variable because it is dependent on the iodine content of soil and food processing conditions 

(21). Urinary iodine concentration (UIC) is a good indicator of recent iodine intake because 

more than 90% of ingested iodine is excreted in urine within 48 hours of consumption, but 

the substantial variation in daily iodine intake is thought to make spot urine specimens 

inappropriate for determining iodine status in individuals (22–24). Accordingly, the World 

Health Organization (WHO) recommends using median UIC to assess iodine status at the 
population level and sets the lower criteria for population iodine sufficiency at a median UIC 

of 100 μg/L among non-pregnant adults and 150 μg/L for pregnant women (25). However, 

this approach does not describe the number of individuals with insufficient or excessive 

intake. Prevalence estimates of inadequate and excessive intake are better for informing 

public health applications but require multiple urine samples per person. Using repeat urine 

samples in large national iodine studies in five non-US countries, prevalence estimates have 

been generated in pediatric populations (26) but not yet in the US, and not yet among 

pregnant women.

KERVER et al. Page 3

Am J Obstet Gynecol. Author manuscript; available in PMC 2022 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Our aims in this study were to: 1) assess group-level iodine status (i.e., median UIC) across 

pregnancy among women in a US pregnancy cohort; and 2) estimate the prevalence of 

inadequate and excessive iodine intake among pregnant women living in a historically iodine 

deficient region of the US.

Materials and Methods

Study Participants:

The Archive for Research in Child Health (ARCH) is a pregnancy cohort in which women 

were enrolled and interviewed at their first prenatal care visit. ARCH was established to be a 

low-cost, low-participant-burden study, relying on archived information (medical records, 

birth certificates, newborn blood spots), brief interviews, and clinically obtained specimens 

(i.e., extra tubes of blood and urine when collected for routine clinical purposes). 

Recruitment occurred from 2008–2015 in three clinics in Lansing, Michigan, enrolling 801 

pregnant women (mean gestational age at enrollment = 13.4 weeks). Few exclusion criteria 

(<18 y, or non-English speaking) resulted in a sample of women generally representative of 

the local community, unselected for any specific health conditions. Follow-up is ongoing and 

includes phone surveys at 1 month and 1 year postpartum and annually thereafter.

ARCH urine specimens were obtained, aliquoted, and stored at −80°C at enrollment and at 

subsequent routine prenatal care visits, which did not occur at the same gestational age in all 

study participants. Urine aliquots were collected prior to dipstick measurements because 

some test strips contain iodine as a reagent for detecting blood and glucose in urine, which 

would alter results (27, 28).

For this study, stored urine specimens were selected from participants recruited between 

2008—2015, prioritizing two partially overlapping groups of participants:

• Those with simultaneously archived serum (for future testing of thyroid 

hormones) and with index children age five years or younger (limited to this age 

because of resource/funding limitations) at time of urine specimen measurement 

(n=427); and

• Mother-infant dyads who participated in a sub-study that obtained detailed 

neurodevelopmental data at ages 4–6 y (n=128).

After excluding 13 participants whose pregnancies did not result in a live birth, and 17 who 

left the state or could not be linked to a birth certificate, the final number of participants is 

464 (Figure 1). The 464 women provided a total of 1,014 urine specimens including multiple 

specimens from most women (136 women provided only one specimen, 116 women 

provided two specimens, 200 women provided three specimens, 10 women provided four 

specimens, and 2 women provided five or more specimens). The Institutional Review Boards 

of Michigan State University, Sparrow Hospital, and the Michigan Department of Health and 

Human Services approved all study procedures.
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Laboratory Analyses:

UICs were measured using ion chromatography/mass spectrometry (29) in the Iodine and 

Thyroid Function Laboratory at Boston University School of Medicine, which participates in 

the CDC’s Ensuring the Quality of Urinary Iodine Procedures (EQUIP) certification 

program. The limit of detection for iodine is 0.5 μg/L, and the inter-assay coefficient of 

variation for iodine measurement in this laboratory is 2.2–7.6%.

Statistical Analyses:

Descriptive statistics were calculated for all variables of interest. Age was divided into three 

categories based on the distribution of the data; pre-pregnancy BMI was categorized as 

either underweight, normal weight, overweight, or obese; all other variables are presented as 

they were asked of participants or as obtained from the birth certificate.

Because specimens were collected at routine prenatal care visits, which did not occur at the 

same gestational age in all study participants, we estimated UIC across pregnancy by each 

gestational week of pregnancy and by trimester (i.e. three 13-week increments). Gestational 

week of pregnancy at the time of urine specimen collection was calculated from the 

gestational age at birth on the birth certificate and the date of specimen collection. The birth 

certificate measure used was the obstetric estimate or “estimated weeks gestation” which 

refers to the number of weeks from the beginning to the end of the pregnancy, as estimated 

by the physician. The National Center for Health Statistics transitioned to using this 

“obstetric estimate” for measuring gestational age in vital statistics data beginning in 2014 

because of evidence of greater validity compared to estimates based on the last normal 

menses (30). Trimester categories were based on guidelines from the American College of 

Obstetricians and Gynecologists, which include gestational weeks 1–13, 14–27, and 28–40 

as trimesters one, two, and three, respectively (31).

To account for the multiple measures per women, a version of the Kruskal-Wallis test was 

implemented that accounted for the repeated sampling within women (32). We used a 

quantile regression analysis to estimate the median (50th percentile) UIC by week of 

pregnancy and thus provide a robust estimate of UIC across pregnancy in the presence of 

outliers; an estimate of variance of the median regression parameter was computed using a 

bootstrap procedure, with 200 with-replacement samples of women rather than observations 

to account for the within-woman clustering. Quantile regression was conducted using the rq 

function in the R statistical software package (http://www.r-project.org/).

We estimated the prevalence of inadequate and excessive iodine intake using the Estimated 
Average Requirement/Tolerable Upper Intake Level cut-point method as described in detail 

elsewhere (12). Briefly, this method is commonly employed for assessing the nutrient 

intakes of groups. The Estimated Average Requirement represents the daily intake value of a 

nutrient that is estimated to meet the nutrient requirement of half of the healthy individuals 

in a life stage and gender group. The Upper Intake Level is the highest level of daily nutrient 

intake that is likely to pose no risk of adverse health effects to almost all individuals in the 

general population. Estimated Average Requirements and Upper Intake Levels are 

established for each nutrient by the US Institute of Medicine (IOM) (12). The Estimated 
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Average Requirement for iodine for pregnant women (all ages) is 160 μg/d, whereas the 

Upper Intake Level for iodine is 900 μg/d for for pregnant women aged 14–18 y and 1100 

μg/d for pregnant women aged 19–50 y (12).

Guided by the techniques described by Zimmerman, et al. (26, 33), we first estimated the 

prevalence of inadequate, adequate, and excessive iodine intake by the number of urine 

specimens per woman to assess the impact of the within-person variance on our sample. 

Using multiple UIC measures per woman, we then assessed the within- versus between-

woman variance and applied internal within-person variance proportions. These important 

steps are required because the Estimated Average Requirement cut-point method for 

assessing nutrient inadequacy (12) overestimates the prevalence of inadequate intake unless 

the within-person variance is accounted for (34). In the final step to utilize the estimated 

proportion of total variance in iodine intake that corresponds to within-person variability, we 

used the Software for Intake Distribution Estimation (SIDE), V1.0 (http://

www.side.stat.iastate.edu/). This software computes a complex transformation of the iodine 

data to approximate normality and allows for a more accurate estimation of the prevalence of 

inadequate intake (33). Details for the interested reader are available in Nusser et al. (33).

Results

Maternal characteristics of the analytic sample are shown in Table 1 and reflect the local 

population including diversity in race/ethnicity (52.6% non-Hispanic White; 22% non-

Hispanic Black; 15.7% Hispanic), nearly half with high school education or less (48%), and 

most with annual incomes under $25,000 USD (71%). Most were ≤ 25 y (58.2%), unmarried 

(71.4%), and reported their pregnancy as unplanned (65.5%). Approximately 30% reported 

smoking during pregnancy, 8% were underweight, and 55% were overweight or obese (pre-

pregnancy).

As previously noted, urine specimens were collected at routine prenatal care visits, which 

did not occur at planned study intervals and were not the same gestational age in all study 

participants, so we report results across pregnancy at the group level first by gestational 

week and then by trimester, noting that individual women contributed 1–6 urine samples 

across pregnancy. Figure 2 represents a complete illustration of median UICs across each 

gestational week of pregnancy. No difference was found across gestational weeks as 

evidenced by regressing the median UIC on gestational week which yielded an estimated 

slope of 0.25 ± 0.38 per week (p=0.51). Table 2 describes median UICs by trimester, 

including some women who contributed more than one specimen per trimester. The overall 

median UIC in our cohort was 176 μg/L. Median UICs for the 1st, 2nd, and 3rd trimester 

were 171 μg/L (n=305 specimens), 181 μg/L (n=366 specimens), and 179 μg/L (n=343 

specimens), respectively, with no significant difference by trimester (p=.50, Kruskall-Walllis 

test for equality of medians).

Illustrating the principle that the prevalence of inadequate intake is overestimated unless 

multiple urine specimens are used to estimate within-person variation (34), our data show 

that fewer specimens led to higher prevalence estimates of inadequate iodine intake. When 

using data from only one urine specimen, the unadjusted prevalence estimate of inadequate 
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iodine intake was 47.2%, but the estimate decreased to 41.6% with 2 specimens, and 39.2% 

with 3 specimens, and did not change appreciably with an increasing number of specimens 

over 3, thus indicating that taking the means of three urine specimens stabilized the 

estimation of urinary iodine in this cohort. The prevalence of excessive iodine intake was 

extremely low regardless of the number of urine specimens per woman or within-person 

variability and ranged from 0.2–0.4%.

Finally, using multiple urine specimens per woman, performing a data transformation to 

approximate normality using the SIDE software, and accounting for the final within-person 

variability (0.248), the adjusted prevalence estimate of inadequate iodine was 23.1% ± 5.5%, 

whereas the estimate of excessive iodine was <1%. Figure 3 depicts the distribution of UICs 

by showing a density plot using estimated percentiles and indicating the cut-off for 

inadequate iodine with a red line. The 5th, 25th, 50th, 75th, and 95th percentiles of iodine 

intake were 118 ± 7, 163 ± 6, 203 ± 6, 252 ± 9, and 339 ± 19 μg/L. respectively.

Structured Discussion/Comment:

1. Principal Findings: Using median UIC as a biomarker of population-level iodine 

intake in this pregnancy cohort located in a US geographic region known to be historically 

iodine deficient, we found iodine intake to be sufficient at the population-level. The overall 

median UIC in our cohort was 176 μg/L, which is above the threshold set by the WHO for 

sufficient median UIC of 150 μg/L for pregnant women (5, 25). However, we also found 

cause for concern in that nearly a quarter (23%) of pregnant women and their offspring were 

estimated to be at risk of iodine deficiency, while the prevalence of excessive iodine intake 

was <1%. Our data confirm that the common practice of relying on population-level 

estimates of iodine status can fail to reveal the number of individual pregnant women who 

may be deficient in iodine—a critical nutrient involved in fetal brain development.

Results:  Maternal characteristics of this cohort reflect the local population in Lansing, 

Michigan where women were recruited, including 22% non-Hispanic Black, 16% Hispanic, 

and the rest non-Hispanic White. Only 19% reported owning a home and a full 71% reported 

annual household incomes of <$25,000, yet 52% reported having at least some college. 

Women were unselected for any specific health condition and 8% were underweight, 55% 

were overweight or obese (pre-pregnancy), and smoking rates were high at 29%. Results 

may vary in other US population groups.

Using data from multiple urine specimens per woman, and guided by the techniques used by 

Zimmermann et al. 2016 (26), we replicated a series of statistical methods including a 

complex transformation of the data to approximate normality and accounting for within-

person variability to obtain a better estimate of the prevalence of inadequate and excess 

iodine intake.

2. Clinical Implications: These findings are important because damage to the fetal 

brain resulting from the maternal hypothyroxinemia associated with iodine deficiency is 

irreversible by mid-gestation (4). A recent meta-analysis suggests that the influence of 

iodine nutrition on fetal neurodevelopment is most critical by 14 weeks gestation (35). 

Iodine deficiency is noted by the World Health Organization to be “the single most 
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important preventable cause of brain damage” (5) and has been associated with impaired 

psychomotor development and cognitive outcomes in deficient or even only mildly iodine 

deficient geographic regions of the world (6–8). Iodine status of the US population is 

monitored by the ongoing NHANES which is cross-sectional and collects only one urine 

specimen per person (16–20). Thus, even though this surveillance shows that some 

population subgroups are at higher risk for iodine deficiency than others (19, 36), the iodine 

status of individuals is not assessed in NHANES and is not assessed clinically because 

urinary iodine concentration only explains recent iodine intake, which may not be indicative 

of habitual iodine intake.

The finding that taking the means of 3 urine specimens stabilized the estimation of urinary 

iodine in the ARCH cohort is important because it challenges the notion that urinary iodine 

can never be used as a clinical indicator of usual iodine intake. It is reasonable to assume 

that recent iodine intake must to some extent reflect usual iodine intake. Although the iodine 

content of foods can be highly variable, the largest contributor of iodine to US diets is dairy 

products, with grains and eggs also serving as important food sources (37–39). To the extent 

that dairy, grain, and egg consumption are part of a habitual dietary pattern, it is likely that 

recent iodine intake reflects usual iodine intakes. Women who are planning pregnancy, 

pregnant, or lactating, especially if they exclude dairy and eggs, may especially benefit from 

iodine supplementation. The American Thyroid Association, the Endocrine Society, and 

American Academy of Pediatrics recommend daily supplementation of 150 μg of Iodine for 

all pregnant women (9–11). A recent survey of the iodine content of US prenatal 

multivitamin supplements found that only 58% contained any iodine (40), and NHANES 

results from 1999–2012 indicate that only about 20% of US pregnant women were taking 

iodine-containing prenatal supplements (41). Simply prescribing any prenatal multivitamin 

supplement does not guarantee adequate iodine intake.

3. Research Implications: Dietary sources of iodine vary by differences in food 

choices, fortification and food processing practices, and soil conditions, which may explain 

why 10–12 spot urine specimens were needed to estimate usual iodine intake in two 

European studies (23, 24). However, we find that as few as 2–3 urine specimens may 

provide a reasonable estimate of within-person variability in our mid-Michigan cohort.

Urinary iodine excretion depends to some extent on glomerular filtration rate (GFR), and 

some have speculated that pregnancy-related increases in GFR may result in decreased 

urinary iodine with advancing gestation (42). Evidence is conflicting, with decreasing 

median urinary iodine across trimesters found in Iran, an iodine replete region (43), and 

Tasmania, an iodine deficient region (42), but the opposite was found—increasing urinary 

iodine across the course of gestation—in the UK, a mildly iodine deficient population (44). 

In our mid-Michigan pregnancy cohort, considered iodine-replete at the population level, we 

found stable median UICs over the course of gestation. Differences across studies may be 

due to the underlying iodine status of the population or other unaccounted differences. We 

are unaware of any other results with multiple urine specimens per woman across pregnancy 

from US samples.
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It would be useful to characterize iodine status across pregnancy in different regions of the 

US among different population subgroups with varied dietary intake patterns. More 

importantly, associations should be assessed between maternal iodine levels, maternal and 

infant thyroid function, and childhood neurodevelopmental outcomes. The ECHO program 

(https://www.nih.gov/echo) is in a position to perform such analyses on a large scale, 

thereby informing the public and providers whether more active interventions are needed to 

ensure adequate iodine intake among all pregnant women.

4. Strengths and Limitations: First, in our estimation of within-person variability, 

only 10 women had four or more iodine measures, and only 2 women had five or more. It is 

possible that women with more observations may differ systematically from those with 

fewer, and if so, that may have influenced our prevalence estimates. Second, we did not 

collect information on dietary intake during pregnancy for the participants included in these 

analyses, so we cannot assess food or supplemental sources of iodine. Measures of dietary 

intake of ARCH enrollees were instituted in 2015, allowing for future analyses of diet in 

relation to biomarkers of iodine intake and thyroid function in other study participants from 

this pregnancy cohort.

5. Conclusions: The high prevalence of inadequate iodine intake coupled with the low 

prevalence of excessive iodine intake in this US pregnancy cohort indicate a need for at least 

some women to increase their iodine intake. This may be best achieved by increased 

awareness among obstetricians and other health care professionals, as well as women of 

childbearing age, about the importance of consuming adequate prenatal iodine from foods 

and the existing recommendations for prenatal iodine supplementation.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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AJOG at a Glance:

A. Why was this study conducted?

• Maternal iodine intake is essential for thyroid hormone production and fetal 

neurodevelopment.

• Both low and high iodine intakes can potentially lead to adverse health 

outcomes, but US trends indicate declining urinary iodine concentrations—a 

biomarker of iodine intake.

• Iodine intake is commonly estimated from urinary iodine excretion, but 

requires multiple urine samples to assess individual intake, and no prevalence 

estimates of low or high iodine status have been reported from US pregnancy 

samples.

B. What are the key findings?

• In this pregnancy cohort (n=1,014 urine specimens from 464 women) 

recruited from a general population, the prevalence of inadequate iodine 

intake was high (23%) whereas excessive intake was low (<1%).

C. What does this study add to what is already known?

• The high prevalence of inadequate iodine, coupled with the low prevalence of 

excessive iodine in this mid-Michigan pregnancy cohort, indicate a need for 

increased awareness about prenatal iodine intake from foods and prenatal 

supplements.
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Figure 1: 
Flow Chart of ARCH Participants Eligible for the Iodine Assessment Analysis Abbreviation: 

ARCH=Archive for Research in Child Health
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Figure 2: 
Quantile Regression of Median (50th percentile) Urinary Iodine Concentration (μg/L) on 

Gestational Week of Pregnancy; slope=0.25 (p=0.51). Regression based on 1,014 samples 

from 464 women.
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Figure 3: 
Smoothed Density Plot of Estimated Iodine Intake (μg/L) using Percentile Increments from 

0.025 to 0.975. Red line indicates adequate iodine (160 μg/L).
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Table 1.

Maternal Characteristics of Eligible ARCH Participants (n=464)
1,2

Characteristic n %

Age (Yrs)

 ≤25 270 58.2

 26–30 125 26.9

 31+ 69 14.9

Race/Ethnicity

 Non-Hispanic White 244 52.6

 Non-Hispanic Black 102 22.0

 Hispanic 73 15.7

 Other Races/Ethnicities Combined
3 45 9.7

Education Level

 <High School Graduate 74 16.3

 High School Graduate or GED 144 31.7

 Some College 158 34.7

 ≥College Graduate 79 17.4

Annual Household Income (US Dollars)

 <25,000 323 71.0

 25,000 to 49,999 87 19.1

 ≥50,000 45 9.9

Accumulated Wealth

 Own a Car (Yes) 282 61.6

 Own a Home (Yes) 88 19.4

 Own stocks or Bonds (Yes) 33 7.5

Marital Status

 Married, Living with Baby’s Father 109 23.5

 Married 24 5.2

 Unmarried, Living with Baby’s Father 177 38.2

 Unmarried 154 33.2

Planned Pregnancy (Yes) 160 34.5

Pre-pregnancy BMI (kg/m2)

 <18.5 38 8.2

 18.5 to 24.9 170 36.6

 25 to 29.9 111 23.9

 ≥30 145 31.3

Smoking During Pregnancy (Yes) 130 29.1

1
Abbreviations: ARCH=Archive for Research in Child Health; GED=Graduate Equivalency Diploma; BMI=Body Mass Index

2
Missing Values: Education (n=9); Income (n=9); Own a Car (n=6); Own a Home (n=10); Owns Stocks or Bonds (n=23); Tobacco Use (n=17)
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3
Includes American Indian/Alaska Native (n=2), Native Hawaiian/Pacific Islander (n=1), Asian (n=12), those who selected more than one racial 

category (n=22), those whose race and/or ethnicity was missing (n=8)
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Table 2.

Urinary Iodine Concentration (μg/L) by Trimester Among Eligible ARCH Participants (n=464 women, 

n=1,014 urine specimens)
1

Trimester n
2

Median
3 Mean Std Dev Min Max

First 305 171 199 130 15 712

Second 366 181 227 206 6 2580

Third 343 179 222 174 4 1330

1
Abbreviations: ARCH=Archive for Research in Child Health

2
Number of specimens; some women contributed more than one specimen per trimester

3
Kruskall-Walllis test for equality of medians shows no significant difference by trimester (p=.50)
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