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SUMMARY

Background

It has previously been shown that smoking increases
the risk for Graves’ disease and for Graves’ ophthal-
mopathy (1,2). However, relationships between
smoking and hypothyroidism have been incon-
sistent across studies. Smoking cessation was
recently observed to be associated with a transiently
increased risk for autoimmune hypothyroidism (3).
The goal of this study was to determine associations
between maternal smoking in pregnancy and the
subsequent risk for thyroid dysfunction in a large
population sample.

Methods

This retrospective study was performed using data
from linked Danish registries. All children born in
Denmark between 1996 and 2008 were identified
using a national birth registry. Maternal thyroid dys-
function and smoking status were ascertained using
the Danish National Hospital Register, which includes
inpatient and outpatient diagnosis codes. The Danish
National Prescription register was used to obtain
information about prescriptions for thyroid hormone
and antithyroid drugs dispensed between 2005 and
2008. Hyperthyroidism was defined as a first-time
hospital diagnosis of hyperthyroidism with prescrip-
tion of an antithyroid medication or at least two
dispensed prescriptions of antithyroid medication.
Similarly, hypothyroidism was defined as a first-time
hospital diagnosis of hypothyroidism with at least
one thyroid hormone prescription or at least two pre-
scriptions of thyroid hormone without any antithy-
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roid medications. Sociodemographic information was
obtained from Statistic Denmark. Area of residence
was used as a proxy for dietary iodine status. Cox pro-
portional-hazards models were used to determine the
risk of incident hyperthyroidism and hypothyroidism
in smoking versus nonsmoking mothers, stratified by
age, amount of smoking, and area of residence.

Results
A total of 450,842 mothers (mean age, 29 years) were
included in the analyses, of whom 19.7% smoked
during the first pregnancy within the study period.
Overall, 2.9% of women had thyroid dysfunction
during the study period. Following pregnancy, hyper-
thyroidism developed in 1.03% of smokers and 0.68%
of nonsmokers (P<0.001) over a mean follow-up of
4.2 years. After pregnancy, hypothyroidism developed
in 1.27% of nonsmokers and 1.03% of smokers
(P<0.001). The protective effects of smoking on hypo-
thyroidism risk were most marked within the 2 years
following delivery; (hypothyroidism developed in
0.35% of nonsmokers and 0.18% of smokers within 2
years; P<0.001) and in younger mothers (hazard ratio
[HR], 0.54 [95% CI, 0.43 to 0.68] in women under age
30 and 0.78 in women older than 30 [95% CI, 0.70 to
0.86]). The risk of hyperthyroidism was increased in
older mothers who smoked (HR, 1.26 [95% CI, 1.13 to
1.40] for women under age 30; and HR, 1.51 [95% CI,
1.35 to 1.69] for women 30 years or older). Smoking
increased the risk for both Graves’ disease (HR, 1.44;
95% CI, 1.28 to 1.62) and toxic nodular goiter (HR,
1.60; 95% CI, 1.16 to 2.21). lodine status did not alter
any of these associations.
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Conclusions
Smoking among pregnant women increases the risk
for the subsequent development of hyperthyroid-

ANALYSIS AND COMMENTARY

A major strength of this study is the very large sample
size. Future studies are needed to determine whether
effects of smoking on the risk for thyroid dysfunction
are durable over a longer follow-up period and how
changes in smoking behavior affect thyroid risk. This
study did not address any effects of maternal smoking
on fetal or neonatal thyroid function.

These results are in accordance with previous data
demonstrating that smoking is a risk factor for the
exacerbation of Graves’ hyperthyroidism. The mech-
anisms for this remain unknown. Thiocyanate, a
metabolite of cigarette smoke, is an inhibitor of the
sodium iodide symporter. Therefore, smoking might
have been expected to increase the risk for hypo-
thyroidism, especially in iodine-deficient women.
Surprisingly, smoking appeared to protect against
the development of hypothyroidism in this cohort.
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ism, but it appears to protect against the subsequent
development of hypothyroidism.

Although antithyroid antibodies were not assessed
in this study, smoking has previously been associated
with a decreased risk for thyroid autoantibody posi-
tivity (4), which may be the reason for the protective
effect against hypothyroidism.

How should these data alter clinical practice?
Although the proportion of U.S. women who smoke
during pregnancy has decreased substantially over
the past two decades, in 2005, a total of 10.7% of
U.S. pregnant women were still smokers (5). There
are many reasons to counsel against smoking during
pregnancy apart from the increased risk for hyper-
thyroidism, including increased risks for low-birth-
weight infants, preterm delivery, and infant death (6).
Providers should be particularly alert to signs and
symptoms of hyperthyroidism among women who
smoke during pregnancy, especially within the first 2
years after delivery.
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