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Thyroid hormone is necessary for fetal development 
and maturation. Until the fetus synthesizes its own 

thyroid hormones, it is dependent on the T4 hormone 
that passes through the placenta from the mother [1, 2]. 
The need for iodine increases during pregnancy because 
of increased maternal-fetal metabolism and glomerular 
filtration rate [3]. To meet the increased metabolic needs 
of the mother and the fetus during pregnancy, physio-
logical changes take place in the thyroid gland. These 

changes should be considered when evaluating thyroid 
function tests during pregnancy [4, 5].

Thyroid diseases are the second most common en-
docrine disorders affecting women in the reproductive 
period [1]. Women are likely to experience thyroid-re-
lated problems during pregnancy. Early diagnosis and 
treatment of thyroid diseases before and during preg-
nancy is important for maintaining the health of the 
mother and the baby [5].

ABSTRACT
OBJECTIVE: In this study, we aimed to investigate the prevalence of thyroid dysfunction in pregnant women in their third 
trimester and assess its relationship with perinatal outcomes.

METHODS: A total of 796 women who delivered babies at the Haydarpaşa Numune Training and Research Hospital between 
January 2014 and January 2015 were evaluated retrospectively. Women with complete data and relevant results from thyroid 
functions tests were included in the study (n=573). Serum levels of thyroid stimulating hormone (TSH), free triiodothyro-
nine (T3), free thyroxine (T4) were studied for all patients. Patients were classified according to thyroid function test results 
as having hypothyroidism, subclinical hypothyroidism, hyperthyroidism, or euthyroid state. The perinatal outcomes (Apgar 
score, birth type and birth weight) were compared.

RESULTS: A total of 86.7% of pregnant woman (492/573) showed normal thyroid function tests. Out of the remaining partic-
ipants,0.5% had hypothyroidism, 8.9% had subclinical hypothyroidism, and 2.8% had hyperthyroidism. TSH levels correlated 
with maternal age. The perinatal outcomes were insignificant between groups.

CONCLUSION: The prevalence of thyroid dysfunction was 13.2% in our population. Subclinical hypothyroidism and hyper-
thyroidism had no adverse effects on birth weight, cesarean section rates, and Apgar scores.
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At least 2%–3% of pregnant women are affected 
by thyroid dysfunction. Hyperthyroidism occurs in 
0.2%–0.4% of pregnant women and is most commonly 
associated with Grave’s disease. The incidence of hy-
pothyroidism in pregnancy is between 0.5%–3.5%. 
Hashimoto’s thyroiditis is its most common cause, but it 
is also seen in regions with iodine deficiency [6].

Thyroid dysfunction in pregnancy may be accompa-
nied by both maternal and fetal complications. Hypothy-
roidism in pregnancy is associated with premature birth, 
fetal cardiac complications, low birth weight, increased 
frequency of cesarean delivery, placental complications, 
preeclampsia and gestational hypertension, perinatal 
morbidity-mortality, and cognitive dysfunction. In hy-
perthyroidism during pregnancy, complications such as 
stillbirth, abortion, premature birth, preeclampsia, heart 
failure and thyroid storm may develop [6–9]. 

Subclinical hypothyroidism is associated with increased 
TSH levels and normal fT4 values and is more common 
than overt hypothyroidism. Although it has been suggested 
to be associated with preterm labor and fetal loss, its rela-
tionship with pregnancy complications is controversial [8]. 
As the harmful effects of thyroid diseases for both mother 
and baby have started to come into prominence, the need 
for screening thyroid during pregnancy has also been dis-
cussed. Although literature shows that screening for sub-
clinical hypothyroidism is cost-effective, the number of 
studies showing the results and benefits of screening has 
not yet reached a sufficient level [10–14]. The prevalence 
of thyroid dysfunction in pregnancy should be known in 
order to perform community-based screenings in a healthy 
way. The aim of this study was to investigate the frequency 
of thyroid dysfunction and its relationship with perinatal 
outcomes in pregnant women in their 3rd trimester, who 
applied to our education and research hospital.

MATERIALS AND METHODS

Between January 2014 and January 2015, the thyroid 
function tests (TFT) of 573 pregnant women who had 
given birth in our hospital were included in the study. 
The study was designed retrospectively and approval 
from the ethical committee was obtained.

Patient Selection: Patients who gave birth at our 
clinic and who underwent TFT after 24 weeks of gesta-
tion were included in the study. These patients had not 
undergone TFTs during the 1st and 2nd trimesters and 
had not experienced any thyroid problems previously. 

Patients with a diagnosis of hyperemesis gravidarum, 
those who had undergone thyroid surgery previously, had 
undergone lithium or amiodarone therapy or head and 
neck radiotherapy, were infertile, and had type 1diabetes 
were excluded from the study. Out of the 796 screened 
births, those who did not meet the inclusion criteria were 
excluded and the study was conducted with 573 patients.

Evaluation of TFTs: The diagnosis of hypothy-
roidism, hyperthyroidism, and subclinical hypothyroidism 
was based on the American Thyroid Association (ATA) 
guidelines [15]. According to these, the normal values are 
0.1–2.5 μ/L in the 1st trimester, 0.2–3.0 μ/L in the 2nd 
trimester, and 0.3–3.0 μ/L in the 3rd trimester. If TSH 
was >10 μ/L, a diagnosis of overt hypothyroidism was 
made, and if it was between 3–10 μ/L, a diagnosis of sub-
clinical hypothyroidism was made. Since the participants 
were in their >24 gestational week, the 3rd trimester values 
were taken as reference. Perinatal results of the patients 
were obtained from their computerized records and files.

The levels of TSH (thyroid stimulating hormone), 
T4 (thyroxine), T3 (triiodothyronine), and anti-TPO 
(antithyroid peroxidase) antibody were studied as part 
of the TFTs. The results were recorded by the Abbot Ar-
chitect 1600 Chemiluminescence method.

Statistical Analysis
Data were analyzed by the two-way method and within 
a 95% confidence interval. The SPSS 18 program was 
used for data analysis (SPSS Inc., Chicago, IL, USA). 
In addition to descriptive statistical analysis (percentage, 
minimum, maximum, mean, standard deviation), the in-
tergroup comparisons were done according to the distri-
bution of the data. The Student’s t-test, Chi-square test, 
and Mann Whitney-U test were used. A value of p<0.05 
was considered statistically significant.

RESULTS

The patients’ age range was 18-45 years (mean±SD 
=27.8±5.7). A total of 258 (45%) patients delivered by 
the vaginal route and 315 patients opted for cesarean sec-
tions (55%). Table 1 presents the general characteristics 
of the patients who participated in the study. Of the 573 
pregnant women, 492 (86.7%) had normal TFT results 
and 76 patients (13.2%) had abnormal results. According 
to the results of screening tests of thyroid function, the 
prevalence rates of overt hypothyroidism (n=3, 0.5%), 
subclinical hypothyroidism (n=51, 8.9%), and hyperthy-
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roidism were as indicated. Figure 1 shows the distribu-
tion of thyroid dysfunction during pregnancy.

Correlation analysis was performed for TSH eleva-
tion using some parameters. Correlation analyses were 
performed between TSH values and parameters such as, 
maternal age (r=0.085, p=0.04), anti-TPO (r=0.347, 
p=0.09), and birth weight (r=-0.07, p=0.873). An in-
crease in TSH correlated positively with maternal age. 
Although there is a positive correlation with anti-TPO, 
the number of patients with anti-TPO was limited, be-
cause of which statistically significant data could not be 
found. TSH was found to increase with age. There was 
no significant correlation between TSH increase and 
birth weight. Patients with and without anti-TPO anti-
bodies were compared in terms of birth weight and Ap-
gar scores, but no significant difference was found.

Patients with normal thyroid function were com-
pared with cases of subclinical hypothyroidism and hy-
perthyroidism to evaluate some obstetric and perinatal 

outcomes (Table 2). Cesarean delivery rates of patients 
with normal TFT and overt hypo- and hyperthyroidism 
were similar (p>0.05). The subclinical hypothyroidism 
group had lower C/S rates (p=0.03). In the overt hy-
pothyroidism group, the 1- and 5-minute Apgar scores 
were lower, but the variance distribution was not homo-
geneous, so the statistical significance could not be ob-
tained. The groups were similar in terms of Apgar scores 
and birth weights (p>0.05).

DISCUSSION

Normally functioning thyroid glands are able to meet 
the increasing need for hormones during pregnancy and 
keep thyroid hormone levels within normal limits. Ex-

  Minimum Maximum Mean±SD

Age 14 45 27.8±5.7
Gravida 1 9 2.5±1.4
Parity 0 6 1.1±1.0
Abortus 0 5 0.2±0.6
Survived 0 6 1.1±1.0

SD: Standard deviation.

Table 1. General characteristics of the patients participating 
in the study (n=573)

Figure 1. Prevalence rates of hyperthyroidism, hypothy-
roidism, and subclinical hypothyroidism.
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Parameters Hypothyroidism Subclinical hypothyroidism Hyperthyroidism Normal TFT value p

Age 0.714 27.7±5.4 28.0±5.2 28.3±5.7 ns
Gravida 3.0±0.0 2.1±1.4 2.4±1.1 2.6±1.3 ns
Parity 1.5±0.7 0.8±0.9 1.2±1.1 1.2±1.0 ns
Abortus 0.5±0.7 0.2±0.8 0.09±0.2 0.2 ±0.6 ns
Cesarean delivery rate %100 %43* %54 % 59 s
Birth weight (g) 2814±161 3322±489 3125±410 3360±1278 ns
Apgar 1. min 2.5±3.5 7.4±1.5 8.1±0.7 7.7±1.2 ns
Apgar 5. min 4.0±5.6 8.8±1.5 8.8±1.5 9.0±0.9 ns

*p<0.05; s: Significant; ns: Nonsignificant.

Table 2. Comparison of some obstetric and perinatal outcomes of patients with normal thyroid functions or subclinical hypothy-
roidism
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cessive or deficient maternal thyroid hormone levels are 
known to have serious effects on the fetal and maternal 
outcomes at every stage of a pregnancy [9]. However, 
the performance of screening tests for evaluating thyroid 
function during routine pregnancies is still controversial.

Maternal hypothyroidism is the most common thy-
roid dysfunction in pregnancy. In our study, the preva-
lence of overt hypothyroidism was 0.5% (n=3), which 
was consistent with the literature. In both new and 
previously diagnosed cases with overt hypothyroidism, 
the initiation of a full dose of L-thyroxine is considered 
necessary to prevent complications related to hypothy-
roidism [4, 10]. To determine the optimum dose, the 
trimester-specific intervals for TSH and the total and 
free thyroid hormone levels should be determined cor-
rectly. Reference values may vary in regions where iodine 
deficiency is common [11]. 

Iodine deficiency, which is an important public health 
issue, causes serious problems in different periods of life, 
starting as early as the intrauterine period. The daily io-
dine requirement increases 1.5 times in pregnant women 
and up to 2 times in breastfeeding mothers. Adequate 
levels of maternal iodine intake should be ensured in re-
gions with iodine deficiency. Its recommended daily av-
erage dose is 200 μg [12]. The rate of iodine deficiency 
in Istanbul has been reported as 46.2% [13]. Severe lev-
els of iodine deficiencies can cause fetal neural develop-
mental disorders, as they can lead to maternal and fetal 
iodine deficiencies. For normal fetal brain and cognitive 
development, maternal thyroid functions should remain 
at normal levels. If this is not treated, hypothyroidism 
may cause premature births and fetal losses.

In a 3-year follow-up study, Pop et al. detected sig-
nificantly lower mental and motor scores in babies aged 

1–2 years, born to pregnant women who had hypothy-
roidism in the first trimester [10]. In this study, the Ap-
gar scores were lower in the overt hypothyroid group, 
but this did not have any statistical significance. Since 
our cases with hypothyroidism were limited in number, 
we were not able to comment on its relationship with 
perinatal outcomes.

The incidence of hyperthyroidism in pregnant women 
is 0.2%. However, in our study, the incidence of hyper-
thyroidism was 2.8% (n=31). It has been stated that the 
most common cause of hyperthyroidism in pregnancy is 
gestational transient thyrotoxicosis (GTT), which is 10 
times more frequent than Graves’ disease. GTT is not an 
autoimmune condition and may occur during a normal 
pregnancy as well. 

This condition is more frequently encountered in 
twin pregnancies and it is typically associated with hy-
peremesis gravidarum. Herein, hyperthyroidism is less 
dominant than Graves’ disease and is more common in 
the 1st trimester [14]. Antithyroid drugs are used to treat 
hyperthyroidism during pregnancy [11]. In this study, 
perinatal outcomes of cases with hyperthyroidism were 
similar to the other groups. The rate of cesarean sections 
was largely similar between the groups; it was lower only 
in the subclinical hypothyroid group. Since our clinic is 
a reference center, higher rates of cesarean delivery were 
also detected in the normal group.

As a consensus, screening for thyroid dysfunction in 
pregnancy is performed during the follow-up of high risk 
women by assessing symptomatic thyroid dysfunction or 
recording a history of thyroid disease, autoimmune dis-
ease [2], pregnant women carrying high risk for thyroid 
diseases, and for the diagnosis of subclinical thyroid dis-
eases, [15]. In our study, the TSH elevation was found to 

Author City Year Hypothyroidism Hyperthyroidism TSH reference values

Temur et al. [16] Istanbul 2012 %3.6 %1 0.34–5.6 MU/L
Karakurt et al. [17] Ankara 2007 %2.8 %0.6 –
Bostanci et al. [18] Elazig 2011 %2.84 %0.68 0.3–4.5 MU/L
Guzel et al. [19] Istanbul 2015 %5.38 %15.8 0.1–3 MU/L*
Donmez et al. [20] Istanbul 2005 %1.6 %4 0.6–3.42 MU/L
Our study Istanbul 2016 %6.8 %2.8 0.3-3 MU/L*

TSH cut-off values determined by ATA according to the trimesters of pregnancy were taken into consideration.

Table 3. Domestic studies demonstrating the prevalence rates of thyroid dysfunction in Turkey
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be positively correlated with maternal age (p<0.05). This 
finding is consistent with the literature. According to the 
Association of Endocrine Metabolism Thyroid Diseases 
Diagnosis and Treatment Guidelines [15], it is recom-
mended that women older than 35 years be screened for 
TSH every 5 years.

We have seen that the results of the studies on this 
subject in our country vary [16–19]. In their studies 
including the 1st and 2nd trimesters, Temur et al. [16] 
detected the upper limit of TSH as 5.6 mμ/L and the 
frequency of hypothyroidism as 3.6%. In these studies, 
any difference between pregnant women with and with-
out the risk factors for thyroid dysfunction. They also in-
sistently emphasized the need for screening all pregnant 
women. The prevalence of hypo- and hyperthyroidism 
according to some studies and regions of our country is 
given in Table 3 [16–19]. According to these results, in 
our country, we see that the cut-off values are not stan-
dardized in the diagnosis of hypo- and hyperthyroidism. 

Similar cut-off values were used in a study by Guzel et 
al. [19] in Istanbul. Although the prevalence of hypothy-
roidism among their patients was similar to our study, the 
prevalence of hyperthyroidism in their study was higher. 
However, these researchers included all the pregnancy 
trimesters in the study. In our study, thyroid dysfunction 
was found in 76 patients (13.2%) and the prevalence of 
hyperthyroidism was 2.8%. Similar to our study, Don-
mez et al. performed the study in the 3rd trimester in the 
metropolitan city of Istanbul, but their reference range of 
normal thyroid values were different from ours [20].

When we look at the studies performed in our coun-
try, we see that different cut-off values were used for 
TFTs, and they were performed during different gesta-
tional weeks. In the light of all these results, we think 
that countrywide prospective studies where standard 
cut-off values are used will give more valuable results 
about the prevalence and perinatal outcomes of thyroid 
diseases during pregnancy.

The imitations of this study include its retrospective 
design, the evaluation of TFTs in the last trimester, and 
the missing anti-TPO data in some pregnant women. 

In addition, TFTs were requested from pregnant 
women in primary care. Since all pregnant women are 
registered in family medicine, we think that it is more ap-
propriate to include primary care data when conducting 
prevalence studies.

In conclusion, thyroid diseases that develop during 
pregnancy can be treated if a diagnosis is made, and the 

treatment may yield satisfactory results. Otherwise, it is 
highly probable that this disease may have serious health 
consequences for both the mother and the newborn. 

According to our findings; the prevalence of thyroid 
dysfunction in the third trimester was 13.2% in the 
pregnant population. No adverse effects of subclinical 
hypothyroidism and hyperthyroidism were detected on 
the perinatal outcomes. Since TSH increase is correlated 
with age, we can recommend routine screening, especially 
for pregnant women over 35 years of age. Regarding the 
participation of those under the age of 35 and those who 
do not carry risk factors, we believe that a healthy out-
come can be achieved after large-scale data is collected.
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