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  ABSTRACT  
Fetal, Weıght, Hemoglobın  The study's objective is to examine the relationship between maternal 

TSH levels in the first trimester and fetal birth weight and maternal 

hemoglobin levels during pregnancy. A retrospective study that included 

300 pregnant women who utilized the outpatient of Gynecology, and 

Obstetrics at Al Khanssa teaching Hospital in the City of Mosul during 

the first trimester of pregnancy and gave birth in this clinic between 

January 2020 and May 2021. Thyroid- stimulating hormone level was 

measured in the first trimester after pregnancy was detected by 

ultrasonography. In the present study, the patients were divided into 3 

groups as low (<2500 grams), normal (2500-4000 grams), and high 

(>4000 grams) according to their infant birth weight and compared with 

the TSH groups. Statistical analysis was performed using SPSS 25.0 

program. There are 300 women in our study. The patients were divided 

into three groups according to their TSH levels. The first group consisted 

of 15 patients, the second group 230, and the third group 55 patients. The 

mean (mean) of the entire study group; age was 26.78±5.67 years, first 

maternal hemoglobin value was 12.29±1.21 g/dl, last maternal 

hemoglobin value was 11.65±1.33 g/dl, and fetal birth weight was 

3241±408 grams. Of 300 patients, 184 (61.3%) delivered vaginally and 

116 (38.7%) delivered by cesarean section. Of the babies delivered, 160 

(53.3%) were girls and 140(46.7) were boys. There was no statistically 

significant difference between TSH groups, delivery type, and genders 

(p>0.05). In our study, no difference was observed in terms of birth 

weights, delivery types, and gender in patients grouped according to first 

trimester TSH levels. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Thyroid diseases are common during pregnancy [1]. At least 2-3% of all pregnancies are affected by thyroid 

dysfunction, and up to 10% have autoimmune thyroid disease despite being euthyroid. Pregnancy has the 
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effect of increasing the size and functions of the thyroid gland. Increasing human chorionic gonadotropin 

(hCG) [2- 4] in the first trimester causes a decrease in thyroid-stimulating hormone (TSH) levels [5]. 

Pregnant women have lower serum TSH levels than non-pregnant women [6]. Therefore, it is recommended 

to keep the upper limit of TSH between “0.1-2.5 mU/L in the first trimester, 0.2-3.0 mU/L in the second 

trimester, and 0.3-3.0 mU/L in the third trimester” [7]. During pregnancy, maternal thyroid hormones are 

necessary for fetal brain development and fetal thyroid gland development. 0.3-0.5% of pregnancies are 

symptomatic, 0.2-0.3% are complicated by subclinical hypothyroidism [8]. The most common causes of 

hypothyroidism are endemic iodine deficiency and Hashimoto's thyroiditis. Hypothyroidism can lead to 

various maternal and fetal complications. hypothyroidism; increases the risks of gestational hypertension, 

abortion, anemia, placental abruption, and postpartum hemorrhage [8], [9]. Thyroid dysfunction also makes 

it difficult to conceive. In patients who are planning to become pregnant, it is desired that the TSH value is 

below 2.5 mU/L, if possible, below 1.2 mU/L [10]. There is no consensus on screening for routine thyroid 

function tests during pregnancy, but most guidelines recommend screening in symptomatic patients with a 

history of thyroid disease [11]. Previous studies showed that there is no relationship between TSH values 

and baby birth weight [3], [12], [13] found that pregnant women with hyperthyroidism in early pregnancy 

had lower birth weight babies [14]. Fetal birth weights were observed to be lower in pregnant women with 

TSH above 2 mU/L [15]. When we look at the literature, it has been observed that pregnancies with 

hypothyroidism are generally associated with low birth weight, but different study results have also been 

observed and no definite consensus has been seen. In the study conducted by they found an increase in the 

frequency of anaemia in patients with hypothyroidism [16]. However, there is no study done on pregnant 

women. The purpose of this study was to look into the effects of first trimester thyroid stimulating hormone 

(TSH) levels on fetal birth weights and maternal haemoglobin levels in pregnant women. 

 

2. MATERIALS AND METHODS 

A retrospective study that included 300 pregnant women who utilized to outpatient of Gynaecology and 

Obstetrics at Al Khanssa teaching Hospital in City of Mosul during the first trimester of pregnancy and 

gave birth in this clinic between January 2020 and May 2021. The data of the patients were obtained from 

their files and computer recording systems. The women included in the study were those who had term 

delivery, did not have any additional disease, and did not use any medication before pregnancy. Caesarean 

and vaginal deliveries were included in the study as delivery methods. Those who received treatment for 

thyroid diseases before pregnancy, those with diabetes mellitus, those who developed preeclampsia, those 

who had heart disease, those who had preterm or post term births, and those who used cigarettes and 

alcohol were excluded from the study. Thyroid stimulating hormone (TSH) level was measured in the first 

trimester after pregnancy was detected by ultrasonography. The American College of Obstetricians and 

Gynecologists (ACOG), and American Thyroid Association [7] recommend that TSH levels be between 

0.1-2.5 mU/L in the first trimester during pregnancy. TSH levels of the patients included in our study 

between 0.1-2.5 mU/L were considered normal. Patients outside this range of values were consulted for 

medical treatment and were followed up regularly throughout pregnancy. It was included in the study as the 

"first maternal haemoglobin" measured in the first trimester from the maternal haemoglobin values of the 

patients, and as the "last maternal haemoglobin" measured when they were born. Considering the 

recommendations of ACOG, and American Thyroid Association [7], TSH reference levels in pregnancy; 

They were divided into three groups according to their TSH levels. The TSH level in the first group was 

<0.1 mU/L (Group 1), and the TSH level in the second group was 0.1-2.5 mU/L (Group 2), and the TSH 

level in the third group was >2.5 mU/L (Group 3). The patients were compared in terms of birth weight, 

mode of delivery, haemoglobin values in the first trimester and at birth, and baby gender. In the 

continuation of the study, the patients were divided into 3 groups as low (<2500 grams), normal (2500- 

4000 grams) and high (>4000 grams) according to their infant birth weight and compared with the TSH 

https://www.teikyomedicaljournal.com/
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groups. Statistical analysis were performed using SPSS 25.0 program. In the statistical evaluation, the 

difference between the two groups was evaluated with Student's t-test if the measured variables fit the 

normal distribution, with the Mann-Whitney U test if they did not fit the normal distribution, and with the 

chi-square test for the nominal variables. The chi-square test was used for nominal (categorical) comparison 

of the three TSH groups. Post-hoc test could not be performed because p > 0.05 was reported in the chi-

square test. The numerical (numerical) data of the three groups were compared with the Kruskal Wallis 

Test. Categorical data were expressed as percentages (1) and numbers (1). In the statistical evaluation, 

p<0.05 was considered significant at the 95% confidence interval. 

 

3. Results 

Our study consists of 300 women. The women were assigned to the TSH levels of three groups. The first 

group consisted of 15 patients, the second group 230, and the third group 55 patients. The characteristics of 

the entire study group are given in Table 1. The mean (mean) of the entire study group; age was 26.78±5.67 

years, first maternal haemoglobin value was 12.29±1.21 g/dl, last maternal haemoglobin value was 

11.65±1.33 g/dl, and fetal birth weight was 3241±408 grams. Of 300 patients, 182 (62.1%) delivered 

vaginally and 111 (37.9%) delivered by caesarean section. Of the babies delivered, 137 (46.8%) were girls 

and 156 (53.2) were boys. In our study, the comparison of the delivery types and the sexes of the babies 

born according to TSH values is given in Table 2. The TSH Group, the delivery type, and the sex of baby 

(p>0.05) showed no statistically significant difference. The comparison of age, maternal haemoglobin, and 

birth weight values according to the TSH levels of the patients is given in Table 3. Consequently, a 

statistically significant difference in first maternal haemoglobin measurements was observed between TSH 

groups (p=0.001). First trimester maternal haemoglobin median value of the groups; 12.6 g/dl in the group 

with TSH value between 0.1-2.5 mU/L, 12 g/dl in the group with TSH value below 0.1 mU/L, TSH value 

above 2.5 mU/L It was determined as 11.6 g / dl in the high group. First trimester haemoglobin values of 

pregnant women with normal TSH levels were found to be higher than non-normal groups. Accordingly, a 

statistically significant difference was found between TSH groups in terms of first maternal haemoglobin 

measurements (p=0.001). First trimester maternal haemoglobin median value of the groups; 12.6 g/dl in the 

group with TSH value between 0.1-2.5 mU/L, 12 g/dl in the group with TSH value below 0.1 mU/L, TSH 

value above 2.5 mU/L It was determined as 11.6 g / dl in the high group. First trimester haemoglobin values 

of pregnant women with normal TSH levels were found to be higher than non-normal groups. TSH values 

were in the normal range in the first trimester of 66.6% of the mothers who gave birth to low-birth-weight 

babies and 77.8% of those who delivered high-birth-weight babies. No statistical relationship was found 

between TSH groups and fetal delivery (p=0.69). 

 

Table 1. Characteristics of the entire study group (n:300) 

Variables Median Minimum-Maximum 

Age 27.2 (16-44) 

First Maternal Hb (g/dl) 12,6 (9.2-14,8) 

Last Maternal Hb (g/dl) 11,5 (7,8-14,5) 

TSH (mU/L 1,6 (0,001-45,9) 

Birth Weight (grams) 3198 (2163-4595) 

 

Table 2. Comparison of delivery type and born baby gender according to TSH values. 
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  TSH < 0,1 
mU/L 

TSH 0,1-2,5 
mU/L 

TSH > 2,5 
mU/L 

P 

Type of Birth Vaginal 16 (%5.3) 130(%43.3) 38 (%12.7) 0.08 

 CS 6 (%2) 89 (%29.7) 21 (%7)  

Gender Male 10 (%3.3) 107 (%35.7) 23 (%7.7) 0.43 

 
Female 7 (%2.3) 120 (%40) 34(%11.3) 

 

 

Table 3. Comparison of age, maternal hemoglobin, and birth weight values according to TSH levels of the 

patients 

Variables TSH < 0.1 miU/L 

N=19 

TSH 0,1-2,5 mU/L 

N=227 

TSH > 2,5 
mU/L 

N=54 

P 

Age 27 (18-39) 26 (16-42) 26 (16-42) 0.66 

First Maternal Hb (g/dl) 12 (10,2-13,8) 12,6 (9,1-15,1) 11,6 (9,0-14,5) 0.001 

Last Maternal Hb (g/dl) 11,3 (8,3-14,3) 11,7 (7,9-15,3) 11,4 (8,6-14,2) 0.24 

Birth Weight (grams) 3090 (2160-3845) 3210 (2180-4590) 3190 (2165- 

4245) 

0.33 

 

Table 4. Comparison of TSH groups and fetal birth weight groups 

 Weight < 2500 g Weight 2500-4000 g Weight > 4000 g 

TSH < 0.1 mU/L 2 (16,7) 15 (5) 1 (0) 

TSH 0.1-2.5 mU/L 6 (66,6) 207 (77) 8 (77,8) 

TSH > 2.5 mU/L 3 (16,7) 53 (18) 5 (22,2) 

 

4. DISCUSSION 

There is no consensus regarding routine screening of thyroid function tests during pregnancy. Recent 

publications suggest that routine thyroid function tests do not make sense, but that thyroid functions should 

be evaluated in pregnant women who have a medical history of thyroid disease or the presence of associated 

symptoms [17], [18]. However, since thyroid hormone deficiency has the risk of causing many negative 

consequences, and the City of Mosul is in an endemic region in terms of iodine deficiency, it is 

recommended to evaluate TSH in all pregnant women at the first admission [19]. As stated by the American 

Thyroid Association [8], TSH levels during pregnancy vary throughout the pregnancy, with TSH levels in 

the first trimester ranging from 0.1 to 2.5 mU/L, in the second trimester ranging from 0.2 to 3 mU/L, and in 

the third trimester ranging from 0.3 to 3 mU/L. mU/L. Following these recommendations, we determined 

the first trimester TSH normal range as 0.1-2.5 mU/L in our study. There is a metabolic slowdown in 

hypothyroidism. All organ systems are affected and accordingly, symptoms and signs show different 

characteristics. Bone marrow suppression due to thyroid hormone deficiency. Thyroid hormones stimulate 

the development of erythroid colonies directly or indirectly through erythropotin. The first sign of 

hypothyroidism is more often anemia. A wide range of anemic diseases can result from a hypothyroidism. 

https://www.teikyomedicaljournal.com/
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The pathogenesis of these anemias can be described as having numerous mechanisms, including microcytic, 

macrocytic, and normocytic [4], [16]. In the study of they found an increase in the frequency of anemia in 

patients with hypothyroidism [16]. In our study, we found that maternal first- trimester hemoglobin levels in 

women with normal TSH levels were significantly higher than in women with normal TSH levels 

(p=0.001). We found that the hemoglobin level was lower in the hypothyroid group than in the normal 

group. We also found that the hemoglobin level was lower in the hyperthyroidic group than in the normal 

group. In some publications, it has been stated that hyperthyroidism causes low hemoglobin by aplasia and 

autoimmune hemolysis. In the study of they found the rate of anemia is 4.7% in the euthyroid group and 

14.6% in the hyperthyroid group (p<0.01) [20].  

 

Low hemoglobin values in patients with thyroid dysfunction during pregnancy is an expected situation with 

similar mechanisms. Considering this situation, a TSH level of 0.1-2.5 mU/L will help regulate maternal 

hemoglobin values (anemia). Clinical hyperthyroidism and hypothyroidism are reported as risk factors for 

low birth weight according to gestational age in infants [21- 23]. In the study of in which they evaluated the 

obstetric results of subclinical thyroid dysfunctions, birth weights of the babies and the presence of SGA 

were evaluated according to the groups. The results obtained show that subclinical hyperthyroidism, 

subclinical hypothyroidism, and thyroid autoimmunity are not associated with birth weight and SGA rates 

of infants [24]. Investigated the effects of thyroid hormones on birth weights of 4464 pregnant women in 

early pregnancy. They found that pregnant women with maternal hyperthyroidism gave birth to babies with 

low birth weight or mild growth retardation [14]. Average fetal birth weights in the study of It was 2740 

grams in the group with TSH >2 mU/L and 2920 grams in the group with TSH <2 mU/L, and this 

difference was statistically significant (p=0.009) [15]. In a study by mean fetal birth weight was 3216 grams 

in the group with TSH 0.5-2.5 mU/L, and 3121 grams in the group with TSH 2.5-5 mU/L, and there was no 

statistical difference between the two groups [25]. In our study, when birth weights were considered, it was 

3210 grams in the group with TSH 0.5-2.5 mU/L and 3190 grams in the group with TSH >2.5mU/L. 

Although it was observed that the normal TSH group had a higher fetal birth weight than the hypothyroid 

group, this was statistically insignificant. When we look at the literature, it is obvious that pregnancies with 

hypothyroidism are generally associated with low birth weight. It is known that thyroid disorders have 

negative effects on pregnancy process and outcomes. It may have poor obstetric outcomes such as 

premature birth, intrauterine growth retardation, and preeclampsia. 

 

5. Conclusion 

As a result, it is known that thyroid dysfunctions have a negative effect on the course of pregnancy. In our 

study, no difference was observed in terms of birth weights, delivery types, and gender in patients grouped 

according to first trimester TSH levels. It has been determined that there is a relationship between TSH 

level and hemoglobin. It was found that hemoglobin levels of pregnant women whose TSH values were in 

the normal range in the first trimester were higher than those with TSH dysfunction. Our study results 

revealed that hyperthyroidism or hypothyroidism in the first trimester of pregnancy was not associated with 

adverse pregnancy outcomes except for maternal hemoglobin level. Larger studies are needed to reveal the 

effect of first trimester TSH level on fetal birth weight. 
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