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Abstract: Background: One of the most prevalent endocrine problems in pregnant 

women is thyroid dysfunction which is linked to poor outcomes for both the mother and 

the fetus. It is obvious that overt hypothyroidism which is characterized by elevated TSH 

and low thyroid hormone levels in the mother, particularly in the early stages of 

pregnancy, may impact the development of the baby's brain or result in other pregnancy 

related complications. The aim of the study was to determine and compare the TSH status 

in pregnant and non-pregnant women in Rajshahi city. Methods: This cross-sectional 

comparative study was carried out in the Department of Physiology, Rajshahi Medical 

College, Rajshahi over a period of 1 year from July 2022 to June 2023 on 180 reproductive 

women aged 20-35 years in Rajshahi city. Data from 90 pregnant and 90 non-pregnant 

women were gathered using a pre-designed, validated and semi-structured 

questionnaire. Results: The mean ages of the pregnant and non-pregnant women were 

25.26 ± 4.44 years and 27.66 ± 4.45 years, respectively. The mean TSH value in pregnant 

women was higher than non-pregnant women and it was statistically highly significant 

(p < 0.001). Trimester specific analysis showed that serum TSH level was increased in 3rd 

trimester than other trimester of pregnancy and it was statistically highly significant (p < 

0.001). Conclusions: Therefore, it is imperative to check the TSH level regularly during 

pregnancy. Early identification of hypothyroidism may prevent difficulties and provide 

a good life for the unborn child and mother. 
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Article at a glance: 
Study Purpose: The purpose of this study was to estimate and compare the TSH level in pregnant and non-pregnant women of reproductive age in 

Rajshahi city. 

Key findings: The present study had showed an increased level of TSH in pregnant women than non-pregnant women and it was statistically 

highly significant. 

Newer findings: A trimester-specific analysis revealed that the third trimester of pregnancy had higher serum TSH levels than the other trimesters. 

Abbreviations: hCG: Human chorionic gonadotrophin, SD: Standard deviation, SPSS: Statistical package for social sciences, TBG: Thyroxine 

binding globulin, TSH: Thyroid stimulating hormone. 
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INTRODUCTION  
During the course of pregnancy, a woman's 

uterus develops one or more offspring known as a 

fetus or embryo and numerous changes in 

physiology, hormones and metabolism accompany 

it.1 Among the hormones, estrogen, progesterone, 

β-hCG, prolactin, human placental lactogen, 

parathyroid hormone, cortisol, aldosterone and 

thyroid hormones are raised during pregnancy. 

The most frequent endocrine illnesses that afflict 

women during their reproductive years and 

pregnancy are thyroid abnormalities.2 Therefore, to 

avoid pregnancy-related difficulties, it is crucial to 

recognize these diseases and treat them effectively. 
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The prohormone T4 and a little quantity of the 

bioactive hormone T3 are the main hormones 

produced by the thyroid gland and are involved in 

normal growth, energy metabolism and 

reproduction.3,4 TSH is a physiological marker of 

the effects of thyroid hormones and is secreted by 

the thyrotrophic cells of the anterior pituitary 

gland. It controls the synthesis and secretion of T3 

and T4 by thyroid glands. TSH is generally inhibited 

by increased blood levels of thyroid hormones, 

whereas a drop in serum thyroid hormone levels 

has the reverse effect.5  

 

Thyroid function changes during 

pregnancy as a result of the combined effects of 

hCG and estrogen, the primary hormone in women. 

A somewhat low TSH may arise from the first 

trimester's high amounts of circulating hCG which 

can mildly activate the thyroid. However, 

following the first trimester, the hCG concentration 

decreases, reaches a plateau in the middle of 

pregnancy and continues until delivery. Increased 

TBG caused by high estrogen levels led to an 

increase in the bound fraction of thyroid hormones, 

a trend toward a decrease in the free fraction and a 

rise in TSH secretion which in turn induces 

additional thyroid hormone production.6   

 

The fetus depends on the mother's T4 

hormone, which crosses the placenta, until it can 

produce its own thyroid hormones.7,8 Because of the 

increased metabolism of the mother and fetus 

during pregnancy, there is also an increased need 

for iodine.9 Maternal hypothyroidism is the most 

common thyroid condition during pregnancy. It is 

linked to preterm delivery, placental abruptions, 

preeclampsia, fetal death and diminished 

intellectual function in the progeny. Although there 

is a low rate of hyperthyroidism in pregnancy10, 

Graves' hyperthyroidism has serious negative 

effects on both the fetus and the mother, including 

miscarriage, placenta abruption, premature 

delivery and preeclampsia.11 The mother's and the 

unborn child's health depends on early detection 

and treatment of thyroid disorders before and 

throughout pregnancy.12Pregnancy is associated 

with profound modifications in the regulation of 

thyroid function. These changes are the result of 

various factors like an increase of TBG, increase 

renal losses of iodine, modifications in the 

peripheral metabolism of maternal thyroid 

hormones and modifications in iodine transfer of 

placenta.13 These physiological changes may turn 

into pathologic processes in many pregnancies. So, 

it is very important to know the changes in thyroid 

function status specially TSH level of pregnant 

women. Early diagnosis and appropriate treatment 

of thyroid dysfunctions in pregnancy is important 

to avoid both fetal and maternal complications. 

 

METHODS 
This study was a cross-sectional 

comparative study and conducted in the 

Department of Physiology, Rajshahi Medical 

College, Rajshahi during the period July 2022 to 

June 2023. Reproductive women aged 20-35 years 

with and without pregnancy were enrolled in this 

study. Before the starting of the study, a 

questionnaire was prepared according to the 

objectives of the study and data were collected by 

using the semi-structured questionnaire. 90 

pregnant women aged 20 to 35 years were included 

in one group and similar numbers of women aged 

20 to 35 years without pregnancy were included in 

another group purposively.   

 

Data were collected from different 

hospitals of Rajshahi city. At first on the basis of 

inclusion and exclusion criteria history were taken 

from respondents. Individuals who were matched 

according to the selection criteria of the study, they 

were informed about the purpose of the study. 

After knowing the purpose of the study individuals 

who gave consent to participate in the study, were 

finally selected as a study subject. The data were 

collected based on variables of interest. Then blood 

sample were obtained from median cubital vein in 

antecubital fossa making the subject to sit 

comfortably in a chair. Through a sterile 

DISPOVAN syringe under sterile precautions, 

about five milliliters of blood were collected in 

EDTA coated vaccutainers. Then the sample was 

analyzed for the TSH using auto-analyzer machine. 

All data were analyzed by using the ‘Statistical 

Package for Social Sciences (SPSS)’ software, 

version-24. Categorical variables were summarized 

by using number and percentage while continuous 

variables were summarized by mean ± standard 

deviation (SD). An independent t-test was used to 

compare TSH between pregnant and non-pregnant 

women. ANOVA test was used to compare TSH 

among three trimesters of pregnancy. A p-value < 
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0.05 was considered statistically significant for all 

tests.  
RESULTS 

Table 1: Comparison of age and occupational status between the two groups (n=90 in each group) 

Variables 
Group 

p-value 
Pregnant women Non-pregnant women 

Mean age (Years) 25.26 ± 4.44 years 27.66 ± 4.45 years < 0.001# 

Occupational status    

Housewife 69 (76.70%) 71 (78.90%) > 0.05* 

Day labour 12 (13.30%) 8 (8.90%) 

Businessman 9 (10.00%) 11 (12.20%) 
#Data were analyzed using Unpaired t-Test and were presented as mean ± SD. *Chi-squared Test (2) was 

done to analyze the data and were presented as frequency (%). 

 

The mean age of the non-pregnant women (27.66 ± 

4.45 years) was higher than pregnant women (25.26 

± 4.44 years) and it was statistically highly 

significant (p < 0.001) and there was no statistically 

significant difference between the two groups in 

terms of occupational status (p > 0.05) (Table 1). 

 

Table 2: Comparison of TSH level between the pregnant and non-pregnant women group (n=90 in each 

group) 

Group 
TSH (mIU/L) 

t-value p-value 
mean ± SD Range 

Pregnant women 1.86 ± 1.18 0.35 to 5.00 
4.23 < 0.001 

Non-pregnant women 1.22 ± 0.78 0.16 to 3.49 

(Data were analyzed by Unpaired t-Test and were presented as mean ± SD. p value < 0.05 was considered as 

significant.) 

 

TSH level among the pregnant women was 1.86 ± 

1.18 mIU/L and the non-pregnant women was 1.22 

± 0.78 mIU/L and it was statistically highly 

significant (p < 0.001) (Table 2). 

 

Table 3: Trimester specific comparison of TSH level in the pregnant women group (n=90) 

Groups TSH level (mIU/L) 

(mean±SD) 

df 

F-value 

p-value 

1st trimester 1.29±0.93 2 

10.59 

< 0.001 

2nd trimester 1.74±1.22 

3rd trimester 2.54±1.04 

(Data were analyzed by ANOVA-Test and were expressed as mean ± SD.) 

 

Serum TSH level was 1.29±0.93 mIU/L in 1st 

trimester, 1.74±1.22 mIU/L in 2nd trimester and 

2.54±1.04 mIU/L in 3rd trimester of pregnancy. TSH 

level was significantly increased in 3rd trimester in 

comparison to 1st trimester (p < 0.001) and 2nd 

trimester (p < 0.05) of pregnancy. But there was no 

statistically significant difference of serum TSH 

level between 1st and 2nd trimester of pregnancy (p 

> 0.05) (Table 3). 

 

DISCUSSION  
Thyroid hormones are a crucial 

physiological factor in the development and 

maturation of the fetus throughout pregnancy. The 

second most prevalent endocrine illnesses affecting 

women throughout their reproductive years are 

thyroid problems. Thus, aberrant thyroid function 

is not rare to find during a standard laboratory 

assessment performed on pregnant women. In this 

study, the mean ages were 25.26 ± 4.44 years and 

27.66 ± 4.45 years in the pregnant and non-pregnant 

women, respectively. Similar findings were found 

with the studies done by Singh and Reddy14 and 

Banik et al.15 where mean ages were 23.15 ± 3.52 

years and 24.23±1.83 years in pregnant group, 

respectively. Greater mean age in pregnant women 
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was reported by Dulek et al.16 and Aboelroose17 

where age were 28.53± 4.90 years and 27.8±5.7 

years, respectively. Geographical variation could 

be the cause of these differences. Women in 

industrialized nations tend to have higher levels of 

education and give birth later in life. However, 

early marriage causes women in poorer nations to 

become pregnant at a young age. 

 

In the current study, occupational status of 

the women revealed that majority (76.70%) of the 

women were housewife, 13.30% were day labour 

and only 10.00% were businessman. Similarly, in 

the non-pregnant women group, majority (78.90%) 

of the women were housewife, 12.20% were 

businessman and remaining 8.90% were day 

labour. In both groups, housewife women were 

proportionately higher. In this study, TSH level 

were 1.86 ± 1.18 mIU/L and 1.22 ± 0.78 mIU/L 

among the pregnant and non-pregnant women, 

respectively and it was statistically highly 

significant (p < 0.001). Similar findings were found 

with the study done by Nepalia and Lal18. But 

dissimilar findings were found with the study done 

by Yeasmin et al.19 where TSH levels were 0.96 ± 

0.96 mIu/L in pregnant women and 1.27 ± 0.86 

mIu/L in non-pregnant women group and it was 

statistically non-significant (p > 0.05). Study to 

study variations of TSH level might be due to 

sample size variation. Yeasmin et al.19 conducted 

the study on 50 women. Among them 30 were 

pregnant women and 20 were non-pregnant 

women of child bearing age.  

 

The placenta secretes HCG during 

pregnancy, which stimulates the thyroid gland 

because of its homologous structure with TSH. This 

results in a slight increase in free thyroid hormones 

early in the pregnancy, which in turn produces a 

slight decrease in pituitary TSH output. During the 

first trimester, the concentration of HCG rises, 

declines and then plateaus until the conclusion of 

the pregnancy. As a result, during the first 

trimester, TSH levels are lowered but they 

progressively rise for the remainder of the 

pregnancy. The current study also found a similar 

trend in TSH during pregnancy. In this study, 

serum TSH level were 1.29±0.93 mIU/L, 1.74±1.22 

mIU/L and 2.54±1.04 mIU/L among the 1st, 2nd and 

3rd trimester of pregnancy, respectively. Serum TSH 

level was significantly increased in 3rd trimester in 

comparison to 1st trimester (p < 0.001) and 2nd 

trimester of pregnancy (p < 0.05). But there was no 

statistically significant difference of serum TSH 

level between 1st and 2nd trimester of pregnancy (p 

> 0.05). Nearly similar findings were found in a 

study done by Banik et al.15 where mean serum TSH 

level was 1.42 ± 1.47 mIU/L in 1st, 2.16 ± 1.13 mIU/L 

in 2nd and 2.82 ± 0.71 mIU/L in 3rd trimester of 

pregnancy. Again, it was gradually higher from 1st 

to 3rd trimesters of pregnancy and the difference 

was statistically significant (p < 0.05, p < 0.001 and 

p < 0.01) in between the groups. Nearly similar 

findings were also found with the studies done by 

Memon et al.20, Shahid and Ferdousi21, Girling and 

Martineau22, Awede et al.23, Khandakar et al.24 and 

Rajput et al.25. But contradictory findings were 

found with the study done by Manjunatha et al.26 

where mean serum TSH level was gradually 

decreased from 1st to 3rd trimester of pregnancy. 

Dissimilar findings were also found with the 

studies done by Nepalia and Lal18, Pramanik et al.27 

and Zarghami et al.28. This discrepancy might be 

due to variation of study design and sample size. 

The study was cross-sectional comparative study 

but some of these studies were longitudinal and 

some were case-control studies. Shahid and 

Ferdousi21 performed the study on 749 pregnant 

women and Pramanik et al.27 on 229 pregnant 

women. 

 

The exact mechanism that is involved in alteration 

of serum TSH level during different trimesters of 

pregnant women are not yet clearly established. 

However, it has been suggested that higher 

concentration of serum human chorionic 

gonadotropin (hCG) during 1st trimester has 

thyrotropic activity due to it’s structural similarity 

with serum TSH by sharing of common alpha 

subunit with TSH & thereby directly stimulates 

maternal thyroid gland by binding with TSH 

receptor and ultimately causes higher thyroid 

hormone (FT4 and FT3) concentration and lower 

TSH concentration on that period. Again, it has 

been stated that, serum hCG concentration 

gradually lower in 2nd and 3rd trimester of 

pregnancy and thereby causes rising in TSH level. 

However, serum TSH level deceases during 1st 

trimester and gradually increases during 2nd and 3rd 

trimester as a result of negative feedback 

mechanism. Again, increase in plasma volume 

(approximately 50%) as well as changes in 
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deiodinase activity in the placenta leads to a 

decrease in thyroid hormone concentration as 

pregnancy advances. 

 

CONCLUSIONS 
Thyroid dysfunction in pregnancy is 

associated with adverse pregnancy outcomes. So, 

antenatal thyroid screening should be judiciously 

offered. Appropriate diagnosis, care and 

management of thyroid dysfunction in the pre-

pregnancy, pregnancy and post-pregnancy periods 

are important to minimize the risk of complications, 

long-term effects of the mother and fetus.  
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