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BACKGROUND: Clinical thyroid dysfunction has been asso-
ciated with pregnancy complications such as hypertension,
preterm birth, low birth weight, placental abruption, and
fetal death. The relationship between subclinical hypothy-
roidism and pregnancy outcomes has not been well stud-
ied.We undertook this prospective thyroid screening study
to evaluate pregnancy outcomes in women with elevated
thyrotropin (thyroid-stimulating hormone, TSH) and nor-
mal free thyroxine levels.

METHODS:All women who presented to Parkland Hospital
for prenatal care between November 1, 2000, and April 14,
2003, had thyroid screening using a chemiluminescent
TSHassay.Womenwith TSHvalues at or above the 97.5th
percentile for gestational age at screening and with free
thyroxine more than 0.680 ng/dL were retrospectively
identifiedwith subclinical hypothyroidism. Pregnancy out-
comes were compared with those in pregnant women with
normal TSH values between the 5th and 95th percentiles.

RESULTS: A total of 25,756 women underwent thyroid
screening and were delivered of a singleton infant. There
were 17,298 (67%) women enrolled for prenatal care at 20
weeks of gestation or less, and 404 (2.3%) of these were
considered to have subclinical hypothyroidism. Pregnan-
cies in women with subclinical hypothyroidism were 3
timesmore likely to be complicated by placental abruption
(relative risk 3.0, 95% confidence interval 1.1–8.2). Preterm
birth, defined as delivery at or before 34 weeks of gestation,
was almost 2-fold higher in women with subclinical hypo-
thyroidism (relative risk, 1.8, 95% confidence interval
1.1–2.9).

CONCLUSION: We speculate that the previously reported
reduction in intelligence quotient of offspring of women
with subclinical hypothyroidism may be related to the
effects of prematurity. (Obstet Gynecol 2005;105:239–45.
© 2005 by The American College of Obstetricians and
Gynecologists.)

LEVEL OF EVIDENCE: II-2

The importance of maternal thyroid hormones for fetal
central nervous system development is well established.
Maternal thyroxine is particularly critical early in preg-
nancy because the fetal thyroid gland cannot synthesize

iodothyronines until after 10 weeks of gestation. From
this time onward, maternal as well as fetal thyroid hor-
mones seem to be necessary for normal neurodevelop-
ment.1 With maternal and fetal thyroid insufficiency
caused by severe iodine deficiency, the infant has pro-
found neurologic impairment and mental retardation.2,3

Overt maternal hypothyroidism from glandular failure,
particularly in the first trimester, is also associated with
intellectual impairment during childhood as well as preg-
nancy complications that include preeclampsia, placental
abruption, preterm birth, low birth weight, and fetal
death.4,5 The effects of mild maternal thyroid deficiency
with a normally functioning fetal thyroid gland are less
clear. This is of importance because the spectrum of
thyroid deficiency begins with subclinical hypothyroid-
ism characterized by an elevated serum thyrotropin (thy-
roid-stimulating hormone, TSH) concentration but a
normal serum free thyroxine level.6,7

Subclinical hypothyroidism has a prevalence of 2% to
5% in pregnant women.8,9,10 Concerns that mild mater-
nal thyroid hormone deficiency might be harmful to
embryofetal brain development were addressed in sev-
eral recent landmark studies in 1999. Pop and col-
leagues11 found that during pregnancy maternal free
thyroxine levels less than the 10th percentile at 12 weeks
of gestation, but not at 32 weeks, were associated with a
significant 5.8-fold risk for impaired psychomotor devel-
opment in infants evaluated at 10 months of age. These
findings were later confirmed through developmental
testing of a cohort of these children at ages 1 and 2
years.12 Haddow and colleagues13 reported that children
of women whose TSH levels were elevated during the
midtrimester of pregnancy had a slight but significant
reduction in intelligence quotient scores between 7 and 9
years of age when compared with infants of euthyroid
women. Women with TSH values more than 10 mU/L
also had significantly more stillborn infants.14 Somewhat
related are previous reports that subclinical maternal
hypothyroidism might be associated with poor preg-
nancy outcomes such as placental abruption, preterm
birth, and low birth weight infants.4,5 To further eluci-
date these observations, we designed this prospective

From the Department of Obstetrics and Gynecology, University of Texas South-
western Medical Center, Dallas, Texas.

VOL. 105, NO. 2, FEBRUARY 2005
239© 2005 by The American College of Obstetricians and Gynecologists. 0029-7844/05/$30.00

Published by Lippincott Williams & Wilkins. doi:10.1097/01.AOG.0000152345.99421.22



screening study of a large obstetric population to evalu-
ate pregnancy outcomes in women with subclinical hy-
pothyroidism.

MATERIALS AND METHODS

Parkland Health and Hospital System is a tax-supported
institution serving the medically indigent in Dallas
County. The Department of Obstetrics and Gynecology
at the University of Texas Southwestern Medical School
supervises the delivery of all women’s health care at 10
clinic sites throughout Dallas County and at Parkland
Hospital. Beginning with enrollment for prenatal care at
these sites, obstetric care for women delivered at Park-
land Hospital is coordinated throughout pregnancy, de-
livery, and the puerperium by members of the Division
of Maternal Fetal Medicine.

All women who present for prenatal care, regardless
of gestational age, undergo immediate prenatal labora-
tory testing including screening for rubella status. With
the approval of the Institutional Review Boards at the
University of Texas Southwestern and Parkland Hospi-
tal, excess serum from each rubella screen was delivered
to an immunochemistry research laboratory in the De-
partment of Obstetrics and Gynecology for thyroid test-
ing. Thyroid function studies were performed using
chemiluminescent assays for TSH and free thyroxine.
Specifically, these assays were performed using an Im-
mulite 2000 Analyzer (Diagnostic Products Corpora-
tion, Los Angeles, CA). The analytical sensitivity of the
TSH assay was 0.002 mU/L. The coefficient of variation
was 3.8% within a run and 4.6% between runs using

specimens in the normal range. The sensitivity limit for
free thyroxine was 0.18 ng/mL. The within-run coeffi-
cient of variation was 7.1% and was 6.4% between runs.

Serum samples from women screened for a 1-month
period (October 2000) were analyzed to estimate the
95th percentile value for TSH (uncorrected for gesta-
tional age) in our obstetric population (3.0 mU/L). Se-
rum from women (November 1, 2000 to April 14, 2003)
with TSH values above 3.0 mU/L was prospectively
assayed for free thyroxine. Those women with both an
abnormally elevated TSH and a low free thyroxine (�
0.9 ng/dL) were contacted for referral to a special obstet-
ric complications clinic for evaluation and treatment.
The Institutional Review Boards at the University of
Texas Southwestern and Parkland Hospital approved
this identification and referral of women with clinical
hypothyroidism.

Women who were screened at 20 weeks of gestation
or less and delivered a singleton infant weighing 500 g or
more during the screening period were analyzed. For the
purposes of this study, women with TSH values at or
above the 97.5th percentile for gestational age at screen-
ing and with free thyroxine more than 0.680 ng/dL were
retrospectively identified with subclinical hypothyroid-
ism. The free thyroxine threshold of 0.680 ng/dL was
established using the 2nd percentile from available free
thyroxine values of women in the study cohort. The
97.5th percentile for TSH corrected for gestational age
varied between 2.74 mU/L and 5.09 mU/L (Fig. 1).
Pregnancy outcomes in women identified with subclini-
cal hypothyroidism were compared with those in

Fig. 1. Median, 5th, 95th, and
97.5th percentile thyrotropin val-
ues according to weeks of gestation
at screening in 17,298 women who
presented for prenatal care at or
before 20 weeks. TSH, thyroid-
stimulating hormone (thyrotropin).
Casey. Subclinical Hypothyroidism and
Preterm Birth. Obstet Gynecol 2005.
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women with TSH values between the 5th and 95th
percentiles.

Selected obstetric and neonatal outcomes for all
women delivering infants at Parkland Hospital are rou-
tinely entered into a computerized perinatal database.
Nurses attending each delivery complete an obstetric
data sheet and research nurses assess the data for consis-
tency and completeness before electronic storage. Data
on infant outcomes are abstracted from discharge
records. Results from thyroid function studies (TSH and
free thyroxine) were electronically stored and linked to
the perinatal and infant databases.

Gestational age at screening was established using the
obstetric estimate of gestational age recorded at delivery.
This gestational age is based on the woman’s certain last
menstrual period (LMP), with sonography performed if
there are discrepancies between fundal height and LMP
or if the LMP is uncertain. This method of gestational
age determination has been found to correlate well with
sonographic and pediatric estimates in our population.15

Gestational hypertension was defined as an intrapartum
systolic blood pressure of at least 140 mm Hg or a
diastolic blood pressure of at least 90 mm Hg. Severe
preeclampsia was diagnosed in women with hyperten-
sion who had at least 1 of the following: blood pressure
more than 160/110 mm Hg, serum creatinine more than
1.0 mg%, platelet count less than 100,000/�L, serum
aspartate aminotransferase level at least twice the upper
normal value, persistent headache or scotomata, 2� or
greater proteinuria, or more than 2 g of protein excreted
in 24 hours. Preterm birth was defined as gestational age
of 34 weeks or less at delivery. Infants with major
malformations included those with aneuploidy, an iden-
tifiable syndrome, and those with an anomaly involving
a principal organ system.16

Pearson’s �2 and Student t tests were used for univar-
iate 2-group comparisons. Logistic regression was ap-
plied to examine the significance for preterm birth ad-
justed for age, race, and placental abruption. The
Hosmer-Lemeshow statistic examined the goodness-of-
fit for the logistic regression models.17 Statistical compu-
tations were performed using SAS 8.2 (SAS Institute,
Cary, NC). A 2-tailed P � .05 was judged statistically
significant.

RESULTS

As shown in Figure 2, between November 1, 2000, and
April 14, 2003, a total of 25,756 women underwent
thyroid screening and delivered a singleton infant at
Parkland Hospital. Of these, 17,298 (67%) enrolled for
prenatal care at 20 weeks gestation or less and 436 (2.5%)
had screening TSH values at or above the 97.5th percen-

tile threshold for their gestational age in weeks (Fig. 2).
Of these, 32 (0.2%) had a free thyroxine less than or
equal to 0.680 ng/dL and were considered to have overt
hypothyroidism. These women were referred for evalu-
ation and treatment and thus excluded from this analy-
sis. Therefore, 404 women with TSH values at the
97.5th percentile and normal free thyroxine were consid-
ered to have subclinical hypothyroidism and served as
the study group. The TSH levels in these women ranged
from 2.74 mU/L to more than 75 mU/L. Shown in
Figure 3 is the distribution of TSH values for women
with either overt or subclinical hypothyroidism. One
eighth of women with subclinical hypothyroidism (n �
50) had TSH values greater than 10 mU/L. A significant
majority of women with overt hypothyroidism had TSH
values of 10 mU/L or greater (P � .001).

Women with subclinical hypothyroidism are com-
pared with 15,689 pregnant controls identified with TSH
values between the 5th and the 95th percentiles in Table
1. The incidence of subclinical hypothyroidism was
higher in white women and those classified as “Other”
ethnicity. Also, women with subclinical hypothyroidism
were significantly older than control women. For exam-
ple, 11% of women with an elevated TSH value were
aged 35 years or greater compared with only 7% of

Fig. 2. Outcome of thyroid screening in women who pre-
sented for prenatal care and delivered a singleton infant
between November 1, 2000, and April 14, 2003. TSH,
thyroid-stimulating hormone (thyrotropin).
Casey. Subclinical Hypothyroidism and Preterm Birth. Obstet Gynecol 2005.
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healthy controls. (P � .009). There was no difference
between the groups in relation to parity or body mass
index. The gestational age at screening was similar be-
tween the 2 groups.

Listed in Table 2 are selected pregnancy outcomes in
women with subclinical hypothyroidism compared with
controls. The incidence of gestational hypertension and
severe preeclampsia was similar between the 2 groups.
Pregnancies in women with subclinical hypothyroidism
were 3 times more likely to be complicated by placental
abruption when compared with healthy pregnant
women. (relative risk �RR� 3.0, 95% CI 1.1–8.2). Al-
though the mean gestational age at delivery was not
significantly different between the 2 groups, preterm
birth, defined as delivery at or before 34 weeks of gesta-
tion, was almost 2-fold higher in women with subclinical

hypothyroidism. (RR 1.8, 95% CI 1.1–2.9). Specifically,
18 (4%) women with a TSH at or above the 97.5th
percentile and a normal free thyroxine level delivered
preterm compared with 385 (2.5%) controls (P � .01).
These significant differences persisted after adjustment
for maternal age, race, and placental abruption (Hosmer-
Lemeshow goodness of fit, P � .97). Furthermore, pre-
term birth remained significantly higher in women with
subclinical hypothyroidism and a TSH value less than
10 mU/L.

Infant outcomes are compared in Table 3. Neonates
delivered of women with subclinical hypothyroidism were
similar in birth weight to infants of women with normal
TSH values. Other conditions consistent with prematurity
were increased in infants of women with subclinical hypo-
thyroidism. For example, admission to the neonatal inten-
sive care nursery and respiratory distress were twice as
likely in infants delivered of women with subclinical hypo-
thyroidism (RR 1.8, 95% CI 1.1–2.9 and 1.0–3.3, respec-
tively). Fetal death rates were the same (5/1,000 births) in
both groups, and the neonatal death rates, although higher
in infants of women with subclinical hypothyroidism (5/
1,000 compared with 2/1,000 live births), were not signifi-
cantly different.

DISCUSSION

There are several important findings from this prospec-
tive analysis of more than 17,000 women who under-
went screening for abnormal thyroid function during the
first half of pregnancy. First, subclinical hypothyroidism
was identified in 2.3% of the population tested, and this
corresponds with virtually all previous reports.8,9,14 Sec-
ond, women with subclinical hypothyroidism had a sig-
nificant, almost 2-fold higher incidence of preterm deliv-
ery at or before 34 weeks of gestation. A third finding
was a significant 3-fold increase in the incidence of pla-

Fig. 3. Thyrotropin values for 404 women diagnosed with
subclinical hypothyroidism and 32 women diagnosed with
overt hypothyroidism. Boxes represent 25th to 75th per-
centile. TSH, thyroid-stimulating hormone (thyrotropin).
Casey. Subclinical Hypothyroidism and Preterm Birth. Obstet Gynecol 2005.

Table 1. Maternal Characteristics of Women Who Underwent Thyroid-Stimulating Hormone Screening at or Before 20
Weeks of Gestation

Maternal Demographics Subclinical Hypothyroidism (n � 404) Normal TSH (n � 15,689) P

Age (y) 26.9 � 5.9 25.5 � 5.6 � .001
� 35 44 (11) 1,161 (7) .009

Race or ethnicity: � .001
Hispanic 341 (84) 13,472 (86)
African American 27 (7) 1,588 (10)
White 16 (4) 321 (2)
Other 20 (5) 308 (2)

Nulliparity 145 (36) 5,672 (36) .915
Weeks at enrollment 12.2 � 4.0 11.9 � 3.8 .211
Body mass index (kg/m2) 32.1 � 6.3 31.7 � 5.5 .163
TSH, thyroid-stimulating hormone.

Values are mean � standard deviation or n (%). Women with a TSH value at or above the 97.5th percentile and normal free thyroxine
(subclinical hypothyroidism) are compared with those with a TSH between the 5th and 95th percentiles (normal).
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cental abruption in women in the subclinical hypothy-
roid group compared with healthy controls. Related to
the second 2 findings, the proportion of infants of hypo-
thyroid mothers admitted to the neonatal intensive care
unit, as well as those who developed respiratory distress
syndrome, was significantly doubled when compared
with infants of euthyroid women.

It is important to emphasize that our findings include
only infants born to women with subclinical hypothy-
roidism as contemporaneously defined.6,7 We excluded
women with abnormally elevated serum TSH levels
accompanied by abnormally low free thyroxine levels
because they were considered to have hypothyroidism.

This distinction is important and may explain why our
results differ from Allan and colleagues,14 who reported
increased stillbirths in hypothyroid women. Specifically,
in their retrospective study they did not distinguish
subclinical hypothyroidism from overt disease. This
likely accounts for their findings that the incidence of
stillbirth was significantly increased only in the group
of women whose TSH levels exceeded 10 mU/L, many
of whom probably had overt hypothyroidism. (Fig. 3).
Importantly, the increased risk for preterm birth in
women identified with subclinical hypothyroidism in
this study persisted even in those women with TSH
values less than 10 mU/L.

Table 2. Pregnancy Outcomes in Women Who Underwent Thyroid-Stimulating Hormone Screening at or Before 20 Weeks
of Gestation.

Pregnancy Outcome Subclinical Hypothyroidism (n � 404) Normal TSH (n � 15,689) P

Hypertension
Gestational 41 (11) 1,400 (9) .397
Severe preeclampsia 23 (6) 842 (5) .774

Placental abruption 4 (1) 52 (0.3) .026
Weeks gestation at delivery 39.3 � 2.2 39.4 � 1.9 .226

36 or less 27 (7) 891 (6) .390
34 or less 18 (4) 385 (2.5) .011
32 or less 10 (2.5) 218 (1) .068

Cesarean delivery 108 (27) 3,853 (25) .316
Repeat 59 (15) 1,923 (12) .156
Primary

Dystocia 16 (4) 716 (5) 0.566
Fetal distress 17 (4) 647 (4) 0.933
Other 16 (4) 567 (4) 0.713

TSH, thyroid-stimulating hormone.
Values are mean � standard deviation or n (%). Women with a TSH value at or above the 97.5th percentile and normal free thyroxine levels

(subclinical hypothyroidism) are compared with those with a TSH between the 5th and 95th percentiles (normal).

Table 3. Neonate Outcomes in Women Who Underwent Thyroid-Stimulating Hormone Screening at or Before 20 Weeks of
Gestation.

Neonate Outcome Subclinical Hypothyroidism (n � 404) Normal TSH (n � 15,689) P

Birth weight (g) 3,317 � 599 3,367 � 567 .081
� 1,000 2 (0.5) 70 (0.4) .884
� 1,500 7 (2) 142 (1) .086
� 2,500 26 (6) 839 (5) .338

Admission to intensive care 16 (4) 347 (2) .019
Apgar score at 5 minutes � 3 3 (0.7) 109 (0.7) .909
Umbilical artery blood pH � 7.00 8 (2) 263 (2) .643
Respiratory distress syndrome* 11 (3) 235 (1.5) .048
Necrotizing enterocolitis† 0 5 (0.03) .720
Intraventricular hemorrhage‡ 0 11 (0.1) .594
Major malformations 2 (0.5) 177 (1) .231
Fetal death 2 (0.5) 78 (0.5) .995
Neonatal deaths 2 (0.5) 37 (0.2) .295
TSH, thyroid-stimulating hormone.

Values are mean � standard deviation or n (%). Women with a TSH value at or above the 97.5th percentile and normal free thyroxine levels
(subclinical hypothyroidism) are compared with those with a TSH between the 5th and 95th percentiles (normal).

* Ventilator greater than 24 hours of life.
† Necrotizing enterocolitis requiring surgery.
‡ Grade 3 or 4 intraventricular hemorrhage.
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Although it is too early to measure any neurodevelop-
mental abnormalities that might develop in children of
women with subclinical thyroid deficiency, data now
presented may help to elucidate the findings of others.
Specifically, Haddow and colleagues13 reported that chil-
dren of women with abnormally high TSH levels during
pregnancy had significantly lower intelligence quotient
scores compared with controls born to euthyroid mothers.
Similarly, Pop et al11 reported that abnormally low mater-
nal serum free thyroxine concentrations at 12 weeks of
gestation were significantly associated with impaired neu-
rodevelopment in infants at 10 months. In this country,
preterm birth is overwhelmingly the most common recog-
nized cause of neuropsychologic dysfunction in chil-
dren.18,19 We therefore propose that this significant in-
crease in preterm birth could potentially contribute to these
neurodevelopmental abnormalities or may amplify abnor-
malities caused by thyroxine deficiency. Indeed, Haddow
and colleagues attempted to correct for prematurity by
excluding births less than 1,500 g. Only long-term fol-
low-up of those children could resolve this issue.

The most cogent question is whether identification
and thyroid hormone supplementation of women with
subclinical hypothyroidism would prevent or modify
any of these adverse outcomes. It may be that therapy
beginning after 10 weeks of gestation would not elimi-
nate any already established fetal neurodevelopmental
impairment from hypothyroxinemia. Pop and col-
leagues11 have provided evidence that treatment may be
ineffective only if given after this time. Because the
mechanism of disease whereby thyroid hormone defi-
ciency leads to preterm labor, placental abruption, and
other pregnancy complications is not known, we can
only speculate about any salutary effects of thyroxine
replacement. One unifying hypothesis is that thyroid
hormone is necessary for normal placental development.
Specifically, there is evidence that preterm delivery and
vascular diseases such as preeclampsia and placental
abruption may be causally linked to faulty early placen-
tation.20,21 Although our findings may provide further
incentive to screen for subclinical hypothyroidism in
pregnancy, there are currently no randomized controlled
treatment trials to substantiate such a policy. We are of
the view that until studies are done to demonstrate that
thyroxine supplementation will obviate any of these
maternal and fetal morbidities, widespread serum TSH
screening and treatment of women with subclinical hy-
pothyroidism during pregnancy is unjustified.
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