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The frequency and pattern of thyroid disorders in pregnant women during 
the first antenatal visit

Abstract
Background: Maternal thyroid problems have been attributed to a spectrum of adverse pregnancy 
outcomes. Considering iodine deficiency in our population, screening for thyroid disorders during the 
first prenatal visit is important because early detection reduces the risk of complications for both 
mother and child by proper management.
Objective: To determine the frequency and pattern of dysfunction in pregnant women who appeared 
to be in good health during their first antenatal visit, regardless of gestational age.
Methods: A cross-sectional analysis was used in this study. A total of 1102 apparently healthy 
pregnant women were recruited during their first antenatal visit. Women with known thyroid 
disorders, chronic diseases, e.g., chronic kidney disease (CKD), chronic liver disease (CLD), or a 
history of taking drugs that interfere with thyroid function were excluded. TSH and FT4 levels were 
measured and evaluated according to reference intervals for thyroid hormones based on gestational 
age recommended by the American Thyroid Association (ATA) and according to conventional 
criteria. The Department of Microbiology and Immunology of Bangabandhu Sheikh Mujib Medical 
University (BSMMU) investigated lab variables. 
Results: The mean age of the participants was 25.7±5.0 years. The most frequent thyroid dysfunction 
was subclinical hypothyroidism, which was 50.5% in the second trimester, 28.8% in the first 
trimester, and 18.7% in the third trimester. According to ATA and conventional criteria, dysfunction 
was detected in 32.8% and 18.9% of participants, respectively. Goiter was present among 39.6% of 
participants. The odds for thyroid dysfunction in women with goiter were 2.5-fold in comparison to 
those without goiter (95% CI: 1.93-3.24; p<0.05). 
Conclusion: Clinically euthyroid pregnant women frequently have laboratory evidence of thyroid 
disease. So, thyroid function should be assessed in all pregnant women during the initial antenatal 
visit, regardless of gestational age. [J Assoc Clin Endocrinol Diabetol Bangladesh, July 2023;3(2): 
40-46]
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Introduction
Bangladesh, with its unique sociodemographic and 
healthcare landscape, faces distinct challenges in 
addressing the health needs of its pregnant population. 
In the context of our iodine deficiency situation, 
especially in pregnant women, the frequency and pattern 
of thyroid disorders among them have emerged as a 

significant area of concern.1 The first antenatal visit 
serves as a crucial entry point into the continuum of 
prenatal care, allowing healthcare providers to assess 
and manage potential risk factors that may impact the 
course of pregnancy. 
Thyroid diseases are common in reproductive-age 
women and, therefore, can occur during pregnancy and 

postpartum.2 Untreated, undetected thyroid disease 
during pregnancy has negative impacts on the health of 
both the fetus and the mother.3 Thyroid disorder has 
detrimental effects that go beyond pregnancy and 
delivery, disrupting the neurointellectual development of 
children during early life.4 
Recent developments in the evaluation of thyroid 
function have revealed that the assessment of thyroid 
function tests depends on the different trimesters of 
pregnancy.5 Hyperthyroidism is present in 2 out of every 
1000 pregnancies. The most frequent cause (85%) of 
hyperthyroidism is Graves' disease, caused by the 
activation of the thyroid gland by thyrotropin receptor 
antibodies (TRAbs). Miscarriage, abruptio placentae, 
preterm delivery, and pre-eclampsia are significant 
maternal complications.6 Approximately 1 to 5% of 
newborns born to mothers with Graves' illness have 
hyperthyroidism as a result of the transfer of maternal 
TRAbs across the placenta. This transfer can happen 
even if the mother has normal thyroid function and has 
been treated for Graves' disease in the past.7 Subclinical 
hyperthyroidism, characterised by normal levels of T4 
and T3 but lower than normal levels of TSH, affects 
around 1.7% of pregnant women. However, it has no 
adverse consequences on pregnancy outcomes.8 
Nevertheless, evaluating the thyroid status will improve 
pregnancy outcomes.9

Hypothyroidism is a frequently observed disorder during 
pregnancy, unlike hyperthyroidism.10 The prevalence of 
subclinical hypothyroidism, characterised by elevated 
levels of thyroid-stimulating hormone (TSH) and normal 
or slightly low levels of thyroxine (T4), is at least 2.5%. 
These women do not exhibit any clinical signs and are 
typically asymptomatic.11 It is essential to mention that 
endemic iodine deficiency is the prevailing cause of 
hypothyroidism observed in pregnant women globally.12 

Only a small proportion, around 2.74% of women, have 
overt hypothyroidism.13 In recent years, it has been clear 
that untreated maternal hypothyroidism and subclinical 
hypothyroidism during pregnancy are linked to negative 
consequences for both the fetus and the mother.14,15 
However, these consequences can be changed by 
administering sufficient levothyroxine therapy.16 The 
cited incidents included miscarriages, pregnancy-related 
anaemia, preeclampsia, maternal high blood pressure, 
placental abruption, and postpartum haemorrhage in 
untreated mothers. In addition, infants born to women 
with hypothyroidism could have premature delivery, a 
low weight at birth, and neonatal respiratory distress.17 
Elevated maternal TSH levels, even within the 

conventional normal range for non-pregnant individuals, 
can lead to a greater probability of experiencing 
miscarriages, as well as complications in the fetus and 
newborn and preterm delivery.18,19 Even more important 
than the above is the fact that gestational mother 
hypothyroidism harms the brain development of the 
fetus. The growing nerve cells in the fetus need 
thyroxine to develop and function properly.20 Both 
iodine deficiency and autoimmune thyroid illness have 
been demonstrated to cause a decrease in the levels of 
maternal thyroxine in the bloodstream. In both 
retrospective and prospective studies, a decreased 
concentration of thyroxine in mothers' blood, either 
because of a lack of iodine or autoimmune thyroid 
disease, has been linked to lower IQ in babies and young 
kids.2,21

So, understanding the frequency and patterns of thyroid 
disorders among Bangladeshi pregnant women at this 
early stage is essential for tailoring effective 
interventions and ensuring optimal outcomes for both 
mother and child. This also helps to acknowledge the 
need for targeted research and healthcare strategies that 
align with the country's unique healthcare challenges 
and socio-cultural conditions.
 
Methods
Study design and participants: This cross-sectional 
observational study was conducted among healthy 
pregnant women (clinically euthyroid and no history of 
systemic illness that interferes with thyroid function 
tests) aged 18 years and above during their first 
antenatal visit. After obtaining their informed consent, 
1,102 pregnant women were recruited from January 
2016 to December 2020 from the Department of 
Obstetrics and Gynecology and the Department of 
Endocrinology of Bangabandhu Sheikh Mujib Medical 
University (BSMMU). Pregnant women with a known 
thyroid disorder, chronic systemic disease (e.g., CKD, 
CLD, etc.), or taking any drug that interferes with 
thyroid function test (e.g., Carbamazepine, Phenytoin, 
Lithium, Glucocorticoids, etc.) or not willing to give 
consent were excluded. Data were collected in a 
predesigned structured questionnaire.
Analysis of FT4, TSH: Serum FT4, TSH analysed by 
chemiluminescent immunoassay method (ADVIA. 
Centaur SIEMENS, Germany) in the Department of 
Microbiology and Immunology, BSMMU. The 
functional sensitivity of the TSH and FT4 assay were 
0.010- 150 mIU/l and 0.10-12.0 ng/dl respectively. The 
intra-assay coefficients of variation (CV) for serum TSH 

and FT4 were 1.2% and 1.9%, respectively. The 
inter-assay CV for serum TSH and FT4 at lower and 
higher levels was 2.3-2.6% and 2.5-2.7%, respectively.
The operational definition for thyroid dysfunction in 
pregnancy: Thyroid dysfunction was considered based 
on the cut-off value set by the American Thyroid 
Association (ATA) for pregnant women in addition to 
conventional criteria.22 Thus, functional status is shown 
in Table-I.

Statistical Analysis: Statistical analysis was done using 
IBM SPSS Statistics for Windows, Version 23.0. 
Armonk, NY: IBM Corp. Descriptive statistics were 
carried out. Frequencies and percentages are presented 
for categorical variables. Continuous variables were 
presented as mean±SD.  Functional status and 
association of goiter, categories of function in context to 
trimester were analysed by Chi-square test, and kappa 
statistics examined discordance of functional status 
between ATA and conventional criteria. Pearson’s 
correlation test analysed correlations among variables. A 
p-value ≤0.05 was considered to be statistically 
significant.
Ethical aspects: Informed consent was obtained from 
each of the participants. The Institutional Review Board 
of BSMMU approved the study (BSMMU/2016/2755). 

Results
The mean age of the participants was 25.7±5.0 years. 
Most women were housewives (78.1%), 10.9% were 
service holders, 4.6% were students, and 3.3% were 
medical professionals. Regarding parity, nulliparous 
were 35.3%, primiparous were 25.2%, and multiparous 
were 39.4%. About one-half (54.5%) of the participants 
were in the first trimester, 10.1% were in the second 
trimester, and 35.4% were in the third trimester (Table 
II).

The most frequent thyroid dysfunction was subclinical 
hypothyroidism, which was 50.5% in the second 
trimester, 28.8 % in the first trimester, and 19.2 % in the 
third trimester (Table III). Most of the women with 
thyroid dysfunctions were in the 18-25 year age group 
(56.4%), followed by the 26-30 year age group (28.3%). 
In addition, 14.2% and 1.1% of women with thyroid 
dysfunction were in the 31-35 years and above 36 years 
age group, respectively. (Table IV). There was no 
association between parity and thyroid functional status 

(p=0.066), but trimester and thyroid function were 
significantly associated (p<0.001) (Table V).
In about half (54.4%) of the thyroid dysfunction group, 
goiter was present.  The odds for thyroid dysfunction in 
women with goiter were 2.5 times in comparison to 
those with the absence of goiter (95% CI: 1.93-3.24; p 
<0.001) (Table VI).
According to ATA criteria, 32.8% were detected to have 
dysfunction, whereas 18.9 according to conventional 
criteria (Table VII). The ATA criteria categorised 26 
individuals as having hypothyroidism but applying the 
conventional criteria, 6 of them classified as sub-clinical 
hypothyroidism. Similarly, the ATA method classified 
304 persons in the sub-clinical hypothyroidism group, 

but 190 of them were classified as euthyroid by the 
conventional method. So, there was a 62.5% mismatch.  
Further, the ATA method classified 742 individuals in 
the euthyroid group, but the conventional method 
classified 38 of them as having sub-clinical 
hyperthyroidism. There is no mismatch between the 
classification of subclinical hyperthyroidism and overt 
hyperthyroidism in the two criteria. Overall, 

conventional cutoffs missed 21.2% (234/1102) cases. 
The kappa statistic was 0.497, representing a moderate 
agreement (p<0.001) (Table VIII).

Discussion
In this study, according to ATA criteria, subclinical 
hypothyroidism was most frequently observed in the 
second trimester (50.5%). The frequency was low in the 
first trimester (28.78%) and further in the third trimester 
(19.23%). The observed prevalence rates across 
trimesters could be attributed to physiological variations 
in thyroid function during pregnancy. The increased 
demand for thyroid hormones, particularly in the first 
and second trimesters, might increase frequency during 
these periods.22 Bangladesh is particularly an 
iodine-deficient area, with reduced dietary iodine 
consumption, which may contribute to this higher 
frequency of SCH. Anwar et al. also reported the iodine 
nutritional status among pregnant women, considering  
WHO suggested cut-off value median urinary iodine 
(<150mg/L); all pregnant women in the first and third 
trimesters and around 90% in the second trimester were 
deficient in iodine nutrition, indicates that practically all 
pregnant women lack sufficient iodine in their diet.1,23 
Similar studies conducted among pregnant women in the 
first trimester in Bangladesh by Farhana et al. and 
Jahangir et al. found the frequency of subclinical 
hypothyroidism at 21.5% and 11.33%, respectively.24,25 
These disparities may be related to differences in sample 
size. Another study by Murshed et al. found that the 
frequencies of SCH were 28%, 51%, and 41% among 
the first, second, and third trimesters, respectively.26 The 
findings of these studies are consistent with our results.
Considering the maternal age, the current study found 
that thyroid dysfunction was more commonly observed 
in younger pregnant women, and dysfunction gradually 
decreased with the advancement of age. Dieguez et al. 
found no association between TSH, FT4 and mother 

age.27 After evaluating 5223 pregnant women, Potlukova 
et al. concluded that advancement of maternal age is not 
associated with thyroid disorders.28 Another study by 
Korevaar et al. found that advanced maternal age was 
associated with an increased risk of gestational thyroid 
dysfunction. This association may be related to changes 
in immune regulation and hormonal fluctuations that 
occur with the advancement of age.29 Nevertheless, it is 
not possible to conclude from this study that the 
increasing gestational age is a significant predictor of 
thyroid dysfunction because we did not measure TSH in 
all three trimesters in the same patients.
This study examines the relationship between obstetric 
factors and the condition of thyroid function. The 
findings indicate no association between parity and 
thyroid function status (p = 0.066). Still, trimesters have 
a significant association with thyroid function 
(p=<0.001). However, in another study at BSMMU, 
Fatema et al. found a substantial association with parity 
but no association with trimester.30 This disparity may be 
due to different sample sizes and the cross-sectional 
nature of both studies. 
In our study, about 54.4% (219/650) of mothers had 
associated goiter. The association between thyroid 
dysfunction and goiter is statistically significant. This 
may be a part of the pregnancy-related enlargement of 
the thyroid gland, which happens commonly to most 
pregnant ladies.30,31 
The present study evaluated thyroid function under the 
ATA criteria. It was found that stringent criteria of ATA 
encompass 32.8% of women as dysfunctional, whereas 
18.9% by conventional criteria. Concordance and 
discordance of the frequencies of thyroid dysfunction 
between the two criteria were also studied here, which 
showed that functional subgroups between these two 
reference categories were significantly different. Out of 
304 subclinical hypothyroid women, as detected by 
ATA, 190 subjects were detected as euthyroid by 

conventional criteria, and out of 26 hypothyroid, 6 
women were considered as subclinical hypothyroidism 
by conventional criteria. 21.2% of women with thyroid 
dysfunction, mostly with subclinical hypothyroidism, 
could have been misclassified if we used a non-pregnant 
reference value. 
A study in Australia investigated 2159 pregnant women 
during the 9th to 13th weeks of pregnancy. The findings 
revealed that using the conventional laboratory reference 
range for pregnant women would lead to inappropriate 
classification of thyroid status in more than 20% of the 
cases.32 In a study by Wang et al., it was found that using 
reference intervals for non-pregnant women on pregnant 
women leads to misclassification of thyroid status in 
6.1-31.0% of cases among the 1744 pregnant women 
evaluated.33 These studies support similar findings in 
pregnant women of this study.    
The strengths of this study include large sample sizes, 
pregnant women of different trimesters, and residents of 
various areas of Bangladesh. Thyroid peroxidase (TPO) 
antibodies, urine iodine levels, and thyroid gland 
ultrasonography were not assessed. Although this study 
has several limitations, it does highlight the urgent need 
for extensive research to ascertain the efficaciousness of 
thyroid disorders in Bangladesh during the various 
trimesters of pregnancy.  

Conclusion
This study noticed thyroid disorders are common in 
asymptomatic pregnant women at their initial antenatal 
assessment. So, regardless of gestational age, all 
pregnant women should have a thyroid function test at 
their initial antenatal checkup. The ATA reference values 
for thyroid function tests for each gestational age should 
be considered to avoid missing diagnoses of thyroid 
disorders. 
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Introduction
Bangladesh, with its unique sociodemographic and 
healthcare landscape, faces distinct challenges in 
addressing the health needs of its pregnant population. 
In the context of our iodine deficiency situation, 
especially in pregnant women, the frequency and pattern 
of thyroid disorders among them have emerged as a 

significant area of concern.1 The first antenatal visit 
serves as a crucial entry point into the continuum of 
prenatal care, allowing healthcare providers to assess 
and manage potential risk factors that may impact the 
course of pregnancy. 
Thyroid diseases are common in reproductive-age 
women and, therefore, can occur during pregnancy and 

postpartum.2 Untreated, undetected thyroid disease 
during pregnancy has negative impacts on the health of 
both the fetus and the mother.3 Thyroid disorder has 
detrimental effects that go beyond pregnancy and 
delivery, disrupting the neurointellectual development of 
children during early life.4 
Recent developments in the evaluation of thyroid 
function have revealed that the assessment of thyroid 
function tests depends on the different trimesters of 
pregnancy.5 Hyperthyroidism is present in 2 out of every 
1000 pregnancies. The most frequent cause (85%) of 
hyperthyroidism is Graves' disease, caused by the 
activation of the thyroid gland by thyrotropin receptor 
antibodies (TRAbs). Miscarriage, abruptio placentae, 
preterm delivery, and pre-eclampsia are significant 
maternal complications.6 Approximately 1 to 5% of 
newborns born to mothers with Graves' illness have 
hyperthyroidism as a result of the transfer of maternal 
TRAbs across the placenta. This transfer can happen 
even if the mother has normal thyroid function and has 
been treated for Graves' disease in the past.7 Subclinical 
hyperthyroidism, characterised by normal levels of T4 
and T3 but lower than normal levels of TSH, affects 
around 1.7% of pregnant women. However, it has no 
adverse consequences on pregnancy outcomes.8 
Nevertheless, evaluating the thyroid status will improve 
pregnancy outcomes.9

Hypothyroidism is a frequently observed disorder during 
pregnancy, unlike hyperthyroidism.10 The prevalence of 
subclinical hypothyroidism, characterised by elevated 
levels of thyroid-stimulating hormone (TSH) and normal 
or slightly low levels of thyroxine (T4), is at least 2.5%. 
These women do not exhibit any clinical signs and are 
typically asymptomatic.11 It is essential to mention that 
endemic iodine deficiency is the prevailing cause of 
hypothyroidism observed in pregnant women globally.12 

Only a small proportion, around 2.74% of women, have 
overt hypothyroidism.13 In recent years, it has been clear 
that untreated maternal hypothyroidism and subclinical 
hypothyroidism during pregnancy are linked to negative 
consequences for both the fetus and the mother.14,15 
However, these consequences can be changed by 
administering sufficient levothyroxine therapy.16 The 
cited incidents included miscarriages, pregnancy-related 
anaemia, preeclampsia, maternal high blood pressure, 
placental abruption, and postpartum haemorrhage in 
untreated mothers. In addition, infants born to women 
with hypothyroidism could have premature delivery, a 
low weight at birth, and neonatal respiratory distress.17 
Elevated maternal TSH levels, even within the 

conventional normal range for non-pregnant individuals, 
can lead to a greater probability of experiencing 
miscarriages, as well as complications in the fetus and 
newborn and preterm delivery.18,19 Even more important 
than the above is the fact that gestational mother 
hypothyroidism harms the brain development of the 
fetus. The growing nerve cells in the fetus need 
thyroxine to develop and function properly.20 Both 
iodine deficiency and autoimmune thyroid illness have 
been demonstrated to cause a decrease in the levels of 
maternal thyroxine in the bloodstream. In both 
retrospective and prospective studies, a decreased 
concentration of thyroxine in mothers' blood, either 
because of a lack of iodine or autoimmune thyroid 
disease, has been linked to lower IQ in babies and young 
kids.2,21

So, understanding the frequency and patterns of thyroid 
disorders among Bangladeshi pregnant women at this 
early stage is essential for tailoring effective 
interventions and ensuring optimal outcomes for both 
mother and child. This also helps to acknowledge the 
need for targeted research and healthcare strategies that 
align with the country's unique healthcare challenges 
and socio-cultural conditions.
 
Methods
Study design and participants: This cross-sectional 
observational study was conducted among healthy 
pregnant women (clinically euthyroid and no history of 
systemic illness that interferes with thyroid function 
tests) aged 18 years and above during their first 
antenatal visit. After obtaining their informed consent, 
1,102 pregnant women were recruited from January 
2016 to December 2020 from the Department of 
Obstetrics and Gynecology and the Department of 
Endocrinology of Bangabandhu Sheikh Mujib Medical 
University (BSMMU). Pregnant women with a known 
thyroid disorder, chronic systemic disease (e.g., CKD, 
CLD, etc.), or taking any drug that interferes with 
thyroid function test (e.g., Carbamazepine, Phenytoin, 
Lithium, Glucocorticoids, etc.) or not willing to give 
consent were excluded. Data were collected in a 
predesigned structured questionnaire.
Analysis of FT4, TSH: Serum FT4, TSH analysed by 
chemiluminescent immunoassay method (ADVIA. 
Centaur SIEMENS, Germany) in the Department of 
Microbiology and Immunology, BSMMU. The 
functional sensitivity of the TSH and FT4 assay were 
0.010- 150 mIU/l and 0.10-12.0 ng/dl respectively. The 
intra-assay coefficients of variation (CV) for serum TSH 

and FT4 were 1.2% and 1.9%, respectively. The 
inter-assay CV for serum TSH and FT4 at lower and 
higher levels was 2.3-2.6% and 2.5-2.7%, respectively.
The operational definition for thyroid dysfunction in 
pregnancy: Thyroid dysfunction was considered based 
on the cut-off value set by the American Thyroid 
Association (ATA) for pregnant women in addition to 
conventional criteria.22 Thus, functional status is shown 
in Table-I.

Statistical Analysis: Statistical analysis was done using 
IBM SPSS Statistics for Windows, Version 23.0. 
Armonk, NY: IBM Corp. Descriptive statistics were 
carried out. Frequencies and percentages are presented 
for categorical variables. Continuous variables were 
presented as mean±SD.  Functional status and 
association of goiter, categories of function in context to 
trimester were analysed by Chi-square test, and kappa 
statistics examined discordance of functional status 
between ATA and conventional criteria. Pearson’s 
correlation test analysed correlations among variables. A 
p-value ≤0.05 was considered to be statistically 
significant.
Ethical aspects: Informed consent was obtained from 
each of the participants. The Institutional Review Board 
of BSMMU approved the study (BSMMU/2016/2755). 

Results
The mean age of the participants was 25.7±5.0 years. 
Most women were housewives (78.1%), 10.9% were 
service holders, 4.6% were students, and 3.3% were 
medical professionals. Regarding parity, nulliparous 
were 35.3%, primiparous were 25.2%, and multiparous 
were 39.4%. About one-half (54.5%) of the participants 
were in the first trimester, 10.1% were in the second 
trimester, and 35.4% were in the third trimester (Table 
II).

The most frequent thyroid dysfunction was subclinical 
hypothyroidism, which was 50.5% in the second 
trimester, 28.8 % in the first trimester, and 19.2 % in the 
third trimester (Table III). Most of the women with 
thyroid dysfunctions were in the 18-25 year age group 
(56.4%), followed by the 26-30 year age group (28.3%). 
In addition, 14.2% and 1.1% of women with thyroid 
dysfunction were in the 31-35 years and above 36 years 
age group, respectively. (Table IV). There was no 
association between parity and thyroid functional status 

(p=0.066), but trimester and thyroid function were 
significantly associated (p<0.001) (Table V).
In about half (54.4%) of the thyroid dysfunction group, 
goiter was present.  The odds for thyroid dysfunction in 
women with goiter were 2.5 times in comparison to 
those with the absence of goiter (95% CI: 1.93-3.24; p 
<0.001) (Table VI).
According to ATA criteria, 32.8% were detected to have 
dysfunction, whereas 18.9 according to conventional 
criteria (Table VII). The ATA criteria categorised 26 
individuals as having hypothyroidism but applying the 
conventional criteria, 6 of them classified as sub-clinical 
hypothyroidism. Similarly, the ATA method classified 
304 persons in the sub-clinical hypothyroidism group, 

but 190 of them were classified as euthyroid by the 
conventional method. So, there was a 62.5% mismatch.  
Further, the ATA method classified 742 individuals in 
the euthyroid group, but the conventional method 
classified 38 of them as having sub-clinical 
hyperthyroidism. There is no mismatch between the 
classification of subclinical hyperthyroidism and overt 
hyperthyroidism in the two criteria. Overall, 

conventional cutoffs missed 21.2% (234/1102) cases. 
The kappa statistic was 0.497, representing a moderate 
agreement (p<0.001) (Table VIII).

Discussion
In this study, according to ATA criteria, subclinical 
hypothyroidism was most frequently observed in the 
second trimester (50.5%). The frequency was low in the 
first trimester (28.78%) and further in the third trimester 
(19.23%). The observed prevalence rates across 
trimesters could be attributed to physiological variations 
in thyroid function during pregnancy. The increased 
demand for thyroid hormones, particularly in the first 
and second trimesters, might increase frequency during 
these periods.22 Bangladesh is particularly an 
iodine-deficient area, with reduced dietary iodine 
consumption, which may contribute to this higher 
frequency of SCH. Anwar et al. also reported the iodine 
nutritional status among pregnant women, considering  
WHO suggested cut-off value median urinary iodine 
(<150mg/L); all pregnant women in the first and third 
trimesters and around 90% in the second trimester were 
deficient in iodine nutrition, indicates that practically all 
pregnant women lack sufficient iodine in their diet.1,23 
Similar studies conducted among pregnant women in the 
first trimester in Bangladesh by Farhana et al. and 
Jahangir et al. found the frequency of subclinical 
hypothyroidism at 21.5% and 11.33%, respectively.24,25 
These disparities may be related to differences in sample 
size. Another study by Murshed et al. found that the 
frequencies of SCH were 28%, 51%, and 41% among 
the first, second, and third trimesters, respectively.26 The 
findings of these studies are consistent with our results.
Considering the maternal age, the current study found 
that thyroid dysfunction was more commonly observed 
in younger pregnant women, and dysfunction gradually 
decreased with the advancement of age. Dieguez et al. 
found no association between TSH, FT4 and mother 

age.27 After evaluating 5223 pregnant women, Potlukova 
et al. concluded that advancement of maternal age is not 
associated with thyroid disorders.28 Another study by 
Korevaar et al. found that advanced maternal age was 
associated with an increased risk of gestational thyroid 
dysfunction. This association may be related to changes 
in immune regulation and hormonal fluctuations that 
occur with the advancement of age.29 Nevertheless, it is 
not possible to conclude from this study that the 
increasing gestational age is a significant predictor of 
thyroid dysfunction because we did not measure TSH in 
all three trimesters in the same patients.
This study examines the relationship between obstetric 
factors and the condition of thyroid function. The 
findings indicate no association between parity and 
thyroid function status (p = 0.066). Still, trimesters have 
a significant association with thyroid function 
(p=<0.001). However, in another study at BSMMU, 
Fatema et al. found a substantial association with parity 
but no association with trimester.30 This disparity may be 
due to different sample sizes and the cross-sectional 
nature of both studies. 
In our study, about 54.4% (219/650) of mothers had 
associated goiter. The association between thyroid 
dysfunction and goiter is statistically significant. This 
may be a part of the pregnancy-related enlargement of 
the thyroid gland, which happens commonly to most 
pregnant ladies.30,31 
The present study evaluated thyroid function under the 
ATA criteria. It was found that stringent criteria of ATA 
encompass 32.8% of women as dysfunctional, whereas 
18.9% by conventional criteria. Concordance and 
discordance of the frequencies of thyroid dysfunction 
between the two criteria were also studied here, which 
showed that functional subgroups between these two 
reference categories were significantly different. Out of 
304 subclinical hypothyroid women, as detected by 
ATA, 190 subjects were detected as euthyroid by 

conventional criteria, and out of 26 hypothyroid, 6 
women were considered as subclinical hypothyroidism 
by conventional criteria. 21.2% of women with thyroid 
dysfunction, mostly with subclinical hypothyroidism, 
could have been misclassified if we used a non-pregnant 
reference value. 
A study in Australia investigated 2159 pregnant women 
during the 9th to 13th weeks of pregnancy. The findings 
revealed that using the conventional laboratory reference 
range for pregnant women would lead to inappropriate 
classification of thyroid status in more than 20% of the 
cases.32 In a study by Wang et al., it was found that using 
reference intervals for non-pregnant women on pregnant 
women leads to misclassification of thyroid status in 
6.1-31.0% of cases among the 1744 pregnant women 
evaluated.33 These studies support similar findings in 
pregnant women of this study.    
The strengths of this study include large sample sizes, 
pregnant women of different trimesters, and residents of 
various areas of Bangladesh. Thyroid peroxidase (TPO) 
antibodies, urine iodine levels, and thyroid gland 
ultrasonography were not assessed. Although this study 
has several limitations, it does highlight the urgent need 
for extensive research to ascertain the efficaciousness of 
thyroid disorders in Bangladesh during the various 
trimesters of pregnancy.  

Conclusion
This study noticed thyroid disorders are common in 
asymptomatic pregnant women at their initial antenatal 
assessment. So, regardless of gestational age, all 
pregnant women should have a thyroid function test at 
their initial antenatal checkup. The ATA reference values 
for thyroid function tests for each gestational age should 
be considered to avoid missing diagnoses of thyroid 
disorders. 

Conflict of interest
The authors have no conflicts of interest to disclose.
Acknowledgements
We gratefully acknowledge the Department of Endocrinology, 
Department of Obstetrics and Gynecology, Department of 
Microbiology & Immunology BSMMU, and all the study 
participants.
Disclosure 
The authors have no multiplicity of interest to disclose.
Financial Disclosure 
The study did not receive any funding.
Data Availability 
Any inquiries regarding supporting data availability of this study 
should be directed to the corresponding author and are available from 
the corresponding author on reasonable request.

Ethical Approval and Consent to Participate 
This study was approved by the Institutional Review Board (IRB) of 
BSMMU, Reg no. BSMMU/2016/2755. Informed written consent 
was obtained from each of the participants included in the study.
Copyright: ©2024. khan et al. Published by Journal of Association 
of Clinical Endocrinologist and Diabetologist of Bangladesh. This 
article is published under the Creative Commons CC BY-NC License 
(https://creativecommons.org/licenses/by-nc/4.0/). This license 
permits use, distribution and reproduction in any medium, provided 
the original work is properly cited, and is not used for commercial 
purposes.
How to cite this article: Khan MA, Alam MJ, Goit SK, Fariduddin 
M. The frequency and pattern of thyroid disorders in pregnant 
women during the first antenatal visit. J Assoc Clin Endocrinol 
Diabetol Bangladesh 2024; 3(2): 40-46
Publication History
Received on: 18 Feb 2024
Accepted on: 30 May 2024
Published on: 01 July 2024

References
1. Hossain MA, Hasanat MA, Khan MA, Naznin J, Alam KA, 

Jar-Gaffar MA, et al. Iodine nutrition status in clinically 
euthyroid pregnant women attending in BSMMU. Bangabandhu 
Sheikh Mujib Medical University Journal 2016;9(1):38-43. DOI: 
https://doi.org/10.3329/bsmmuj.v9i1.28942.

2. Haddow JE, Palomaki GE, Allan WC, Williams JR, Knight GJ, 
Gagnon J, et al. Maternal thyroid deficiency during pregnancy 
and subsequent neuropsychological development of the child. N 
Engl J Med 1999;341(8):549-55. DOI: 10.1056/ 
NEJM199908193410801. 

3. Kumar R, Bansal R, Shergill HK, Garg P. Prevalence of thyroid 
dysfunction in pregnancy and its association with feto-maternal 
outcomes: A prospective observational study from a tertiary care 
institute in Northern India. Clinical Epidemiology and Global 
Health 2023; 19:101201. DOI: https://doi.org/10.1016/ 
j.cegh.2022.101201.

4. Komendova I, Spitalnikova S. Intellectual performance of 
children of mothers with an untreated thyroid disorder in the first 
trimester of pregnancy. Endokrynol Pol 2018;69(3):241-245. 
DOI: 10.5603/EP. a2018.0025. 

5. Lazarus JH, Kaklamanou M. Significance of low 
thyroid-stimulating hormone in pregnancy. Curr Opin 
Endocrinol Diabetes Obes 2007;14(5):389-92. DOI: 10.1097/ 
MED.0b013e3282ef45d3. 

6. Marx H, Amin P, Lazarus JH. Hyperthyroidism and pregnancy. 
BMJ 2008;336(7645):663-67. DOI: 10.1136/ 
bmj.39462.709005.AE.  

7. Patil-Sisodia K, Mestman JH. Graves hyperthyroidism and 
pregnancy: a clinical update. Endocr Pract 2010;16(1):118-29. 
DOI: 10.4158/EP09233.RA.

8. Casey BM, Dashe JS, Wells CE, McIntire DD, Leveno KJ, 
Cunningham FG. Subclinical hyperthyroidism and pregnancy 
outcomes. Obstet Gynecol 2006;107:337-41. DOI: 10.1097/ 
01.AOG.0000197991.64246.9a. 

9. Lazarus JH, Kaklamanou M. Significance of low 
thyroid-stimulating hormone in pregnancy. Curr Opin 
Endocrinol Diabetes Obes 2007;14(5):389-92. DOI: 
10.1097/MED.0b013e3282ef45d3. 

10. Vaishnav S, Pandya D, Shrivastava R, Patel N, Phatak AG, Patel 
A. Early treatment will prevent feto-maternal complications in

 thyroid disorders during pregnancy: A prospective study. J 
Family Med Prim Care 2023;12(12):3393-98. DOI: 10.4103/ 
jfmpc.jfmpc_1185_23. 

11. Klein RZ, Haddow JE, Faix JD, Brown RS, Hermos RJ, 
Pulkkinen A, et al. Prevalence of thyroid deficiency in pregnant 
women. Clin Endocrinol (Oxf) 1991;35(1):41-46. DOI: 
10.1111/j.1365-2265.

12. Lisco G, De Tullio A, Triggiani D, Zupo R, Giagulli VA, De 
Pergola G, et al. Iodine deficiency and iodine prophylaxis: An 
overview and update. Nutrients 2023;15(4):1004. DOI: 
10.3390/nu15041004.

13. Yadav V, Dabar D, Goel AD, Bairwa M, Sood A, Prasad P, et al. 
Prevalence of hypothyroidism in pregnant women in India: A 
meta-analysis of observational studies. J Thyroid Res 2021; 
2021:5515831. DOI: 10.1155/2021/5515831. 

14. Casey BM, Dashe JS, Wells CE, McIntire DD, Byrd W, Leveno 
KJ, et al. Subclinical hypothyroidism and pregnancy outcomes. 
Obstet Gynecol 2005;105(2):239-45. DOI: 10.1097/ 
01.AOG.0000152345.99421.22.

15. Negro R. Thyroid insufficiency during pregnancy: complications 
and implications for screening. Expert Rev Endocrinol Metab 
2008;3(2):137-46. DOI: 10.1586/17446651.3.2.137. 

16. Negro R, Formoso G, Mangieri T, Pezzarossa A, Dazzi D, 
Hassan H. Levothyroxine treatment in euthyroid pregnant 
women with autoimmune thyroid disease: effects on obstetrical 
complications. J Clin Endocrinol Metab 2006;91(7):2587-91. 
DOI: 10.1210/jc.2005-1603. 

17. Idris I, Srinivasan R, Simm A, Page RC. Maternal 
hypothyroidism in early and late gestation: effects on neonatal 
and obstetric outcome. Clin Endocrinol (Oxf) 
2005;63(5):560-65. DOI: 10.1111/j.1365-2265.2005.02382. x. 

18. Benhadi N, Wiersinga WM, Reitsma JB, Vrijkotte TG, Bonsel 
GJ. Higher maternal TSH levels in pregnancy are associated with 
increased risk for miscarriage, fetal or neonatal death. Eur J 
Endocrinol 2009;160(6):985-91. DOI: 10.1530/EJE-08-0953.  

19. Stagnaro-Green A, Chen X, Bogden JD, Davies TF, Scholl TO. 
The thyroid and pregnancy: a novel risk factor for very preterm 
delivery. Thyroid 2005;15(4):351-57. DOI: 10.1089/ 
thy.2005.15.351. 

20. Williams GR. Neurodevelopmental and neurophysiological 
actions of thyroid hormone. J Neuroendocrinol. 
2008;20(6):784-94. DOI: 10.1111/j.1365-2826.2008.01733. x. 

21. Pop VJ, Brouwers EP, Vader HL, Vulsma T, van Baar AL, de 
Vijlder JJ. Maternal hypothyroxinaemia during early pregnancy 
and subsequent child development: a 3-year follow-up study. 
Clin Endocrinol (Oxf) 2003;59(3):282-88. DOI: 10.1046/ 
j.1365-2265.2003.01822. x.

22. Stagnaro-Green A, Abalovich M, Alexander E, Azizi F, Mestman 
J, Negro R, et al. American Thyroid Association taskforce on 
thyroid disease during pregnancy and postpartum. Guidelines of

 the American Thyroid Association for the diagnosis and 
management of thyroid disease during pregnancy and 
postpartum. Thyroid 2011;21(10):1081-125. DOI: 10.1089/ 
thy.2011.0087. 

23. World Health Organization. Assessment of iodine deficiency 
disorders and monitoring their elimination: a guide for 
programme managers. World Health Organization. 2007. 

24. Akter F, Kamrul-Hasan AB, Ahmed EU, Selim S, Aalpona FZ, 
Emran MS, et al. Thyroid Dysfunction and Autoimmunity in 
First Trimester of Pregnancy, single-centre Experience in 
Bangladesh. Mymensingh Med J 2018;27(3):603-09. 

25. Alam MJ, Fariduddin M, Hasanat MA, Khan MA, Shehab MA. 
Thyroid dysfunction and maternal and fetal complications in 
pregnancy: A study in a tertiary care hospital. Dhaka, 
Bangladesh. IOSR Journal of Dental and Medical Sciences 
2020;19(11): 60-67. DOI: 10.9790/0853-1911066067.

26. Khan MA, Hasanat MA, Alam MJ, Hossain MA, Saleh AA, 
Fariduddin M. Thyroid hormone profile in apparently healthy 
pregnant women attending a tertiary care hospital of Bangladesh. 
Bangabandhu Sheikh Mujib Medical Univ J 2015;8(2):91-94. 
DOI: https://doi.org/10.3329/bsmmuj.v8i2.28928. 

27. Dieguez M, Herrero A, Avello N, Suarez P, Delgado E, 
Menendez E. Prevalence of thyroid dysfunction in women in 
early pregnancy: does it increase with maternal age? Clin 
Endocrinol (Oxf) 2016;84(1):121-6. DOI: 10.1111/cen.12693.

28. Potlukova E, Potluka O, Jiskra J, Limanova Z, Telicka Z, 
Bartakova J, et al. Is age a risk factor for hypothyroidism in 
pregnancy? An analysis of 5223 pregnant women. J Clin 
Endocrinol Metab 2012;97(6):1945-52. DOI: 10.1210/ 
jc.2011-3275.  

29. Korevaar TI, Nieboer D, Bisschop PH, Goddijn M, Medici M, 
Chaker L, et al. Risk factors and a clinical prediction model for 
low maternal thyroid function during early pregnancy: two 
population-based prospective cohort studies. Clin Endocrinol 
(Oxf) 2016 Dec;85(6):902-09. DOI: 10.1111/cen.13153.

30. Islam FB, Ghosh L, Khanam NN, Anam AA. Thyroid disorders 
in pregnancy: Role of routine antenatal thyroid screening. 
Ibrahim Cardiac Medical Journal 2020;10(1-2):74-83.

31. Khandakar MA, Ali MS, Kahtun M. Thyroid status of normal 
pregnant women in Dhaka City. Mymensingh Med J 
2002;11(1):1-5.

32. Gilbert RM, Hadlow NC, Walsh JP, Fletcher SJ, Brown SJ, 
Stuckey BG, et al. Assessment of thyroid function during 
pregnancy: first-trimester (weeks 9-13) reference intervals 
derived from Western Australian women. Med J Aust 
2008;189(5):250-53. DOI: 10.5694/j.1326-5377.2008.tb02015. x.

33. Wang QW, Yu B, Huang RP, Cao F, Zhu ZQ, Sun DC, et al. 
Assessment of thyroid function during pregnancy: the advantage 
of self-sequential longitudinal reference intervals. Arch Med Sci 
2011;7(4):679-84. DOI: 10.5114/aoms.2011.24139.

41J Assoc Clin Endocrinol Diabetol Bangladesh July 2024;3(2)

Investigations

TSH (µIU/L)            
FT3 (pmol/l)             
FT4 (pmol/l)            
S. Calcium (mg/dl)   
S. PTH (pg/ml)           
S. Phosphorus (mmol/l)
S. CPK (U/L)                    
Creatinine (mg/dl)            
Uric Acid (mg/dl)             
RA factor                    
HLA-B27                   
25-OH Vit-D (ng/ml)                                                        
S. Albumin (g/dl)

Initial evaluation

1.638
3.76
11.86
14.80
943
1.2
118
1.3
7.0

Negative
Negative

-
-



Thyroid disorders in pregnant women Khan et al.

Introduction
Bangladesh, with its unique sociodemographic and 
healthcare landscape, faces distinct challenges in 
addressing the health needs of its pregnant population. 
In the context of our iodine deficiency situation, 
especially in pregnant women, the frequency and pattern 
of thyroid disorders among them have emerged as a 

significant area of concern.1 The first antenatal visit 
serves as a crucial entry point into the continuum of 
prenatal care, allowing healthcare providers to assess 
and manage potential risk factors that may impact the 
course of pregnancy. 
Thyroid diseases are common in reproductive-age 
women and, therefore, can occur during pregnancy and 

postpartum.2 Untreated, undetected thyroid disease 
during pregnancy has negative impacts on the health of 
both the fetus and the mother.3 Thyroid disorder has 
detrimental effects that go beyond pregnancy and 
delivery, disrupting the neurointellectual development of 
children during early life.4 
Recent developments in the evaluation of thyroid 
function have revealed that the assessment of thyroid 
function tests depends on the different trimesters of 
pregnancy.5 Hyperthyroidism is present in 2 out of every 
1000 pregnancies. The most frequent cause (85%) of 
hyperthyroidism is Graves' disease, caused by the 
activation of the thyroid gland by thyrotropin receptor 
antibodies (TRAbs). Miscarriage, abruptio placentae, 
preterm delivery, and pre-eclampsia are significant 
maternal complications.6 Approximately 1 to 5% of 
newborns born to mothers with Graves' illness have 
hyperthyroidism as a result of the transfer of maternal 
TRAbs across the placenta. This transfer can happen 
even if the mother has normal thyroid function and has 
been treated for Graves' disease in the past.7 Subclinical 
hyperthyroidism, characterised by normal levels of T4 
and T3 but lower than normal levels of TSH, affects 
around 1.7% of pregnant women. However, it has no 
adverse consequences on pregnancy outcomes.8 
Nevertheless, evaluating the thyroid status will improve 
pregnancy outcomes.9

Hypothyroidism is a frequently observed disorder during 
pregnancy, unlike hyperthyroidism.10 The prevalence of 
subclinical hypothyroidism, characterised by elevated 
levels of thyroid-stimulating hormone (TSH) and normal 
or slightly low levels of thyroxine (T4), is at least 2.5%. 
These women do not exhibit any clinical signs and are 
typically asymptomatic.11 It is essential to mention that 
endemic iodine deficiency is the prevailing cause of 
hypothyroidism observed in pregnant women globally.12 

Only a small proportion, around 2.74% of women, have 
overt hypothyroidism.13 In recent years, it has been clear 
that untreated maternal hypothyroidism and subclinical 
hypothyroidism during pregnancy are linked to negative 
consequences for both the fetus and the mother.14,15 
However, these consequences can be changed by 
administering sufficient levothyroxine therapy.16 The 
cited incidents included miscarriages, pregnancy-related 
anaemia, preeclampsia, maternal high blood pressure, 
placental abruption, and postpartum haemorrhage in 
untreated mothers. In addition, infants born to women 
with hypothyroidism could have premature delivery, a 
low weight at birth, and neonatal respiratory distress.17 
Elevated maternal TSH levels, even within the 

conventional normal range for non-pregnant individuals, 
can lead to a greater probability of experiencing 
miscarriages, as well as complications in the fetus and 
newborn and preterm delivery.18,19 Even more important 
than the above is the fact that gestational mother 
hypothyroidism harms the brain development of the 
fetus. The growing nerve cells in the fetus need 
thyroxine to develop and function properly.20 Both 
iodine deficiency and autoimmune thyroid illness have 
been demonstrated to cause a decrease in the levels of 
maternal thyroxine in the bloodstream. In both 
retrospective and prospective studies, a decreased 
concentration of thyroxine in mothers' blood, either 
because of a lack of iodine or autoimmune thyroid 
disease, has been linked to lower IQ in babies and young 
kids.2,21

So, understanding the frequency and patterns of thyroid 
disorders among Bangladeshi pregnant women at this 
early stage is essential for tailoring effective 
interventions and ensuring optimal outcomes for both 
mother and child. This also helps to acknowledge the 
need for targeted research and healthcare strategies that 
align with the country's unique healthcare challenges 
and socio-cultural conditions.
 
Methods
Study design and participants: This cross-sectional 
observational study was conducted among healthy 
pregnant women (clinically euthyroid and no history of 
systemic illness that interferes with thyroid function 
tests) aged 18 years and above during their first 
antenatal visit. After obtaining their informed consent, 
1,102 pregnant women were recruited from January 
2016 to December 2020 from the Department of 
Obstetrics and Gynecology and the Department of 
Endocrinology of Bangabandhu Sheikh Mujib Medical 
University (BSMMU). Pregnant women with a known 
thyroid disorder, chronic systemic disease (e.g., CKD, 
CLD, etc.), or taking any drug that interferes with 
thyroid function test (e.g., Carbamazepine, Phenytoin, 
Lithium, Glucocorticoids, etc.) or not willing to give 
consent were excluded. Data were collected in a 
predesigned structured questionnaire.
Analysis of FT4, TSH: Serum FT4, TSH analysed by 
chemiluminescent immunoassay method (ADVIA. 
Centaur SIEMENS, Germany) in the Department of 
Microbiology and Immunology, BSMMU. The 
functional sensitivity of the TSH and FT4 assay were 
0.010- 150 mIU/l and 0.10-12.0 ng/dl respectively. The 
intra-assay coefficients of variation (CV) for serum TSH 

and FT4 were 1.2% and 1.9%, respectively. The 
inter-assay CV for serum TSH and FT4 at lower and 
higher levels was 2.3-2.6% and 2.5-2.7%, respectively.
The operational definition for thyroid dysfunction in 
pregnancy: Thyroid dysfunction was considered based 
on the cut-off value set by the American Thyroid 
Association (ATA) for pregnant women in addition to 
conventional criteria.22 Thus, functional status is shown 
in Table-I.

Statistical Analysis: Statistical analysis was done using 
IBM SPSS Statistics for Windows, Version 23.0. 
Armonk, NY: IBM Corp. Descriptive statistics were 
carried out. Frequencies and percentages are presented 
for categorical variables. Continuous variables were 
presented as mean±SD.  Functional status and 
association of goiter, categories of function in context to 
trimester were analysed by Chi-square test, and kappa 
statistics examined discordance of functional status 
between ATA and conventional criteria. Pearson’s 
correlation test analysed correlations among variables. A 
p-value ≤0.05 was considered to be statistically 
significant.
Ethical aspects: Informed consent was obtained from 
each of the participants. The Institutional Review Board 
of BSMMU approved the study (BSMMU/2016/2755). 

Results
The mean age of the participants was 25.7±5.0 years. 
Most women were housewives (78.1%), 10.9% were 
service holders, 4.6% were students, and 3.3% were 
medical professionals. Regarding parity, nulliparous 
were 35.3%, primiparous were 25.2%, and multiparous 
were 39.4%. About one-half (54.5%) of the participants 
were in the first trimester, 10.1% were in the second 
trimester, and 35.4% were in the third trimester (Table 
II).

The most frequent thyroid dysfunction was subclinical 
hypothyroidism, which was 50.5% in the second 
trimester, 28.8 % in the first trimester, and 19.2 % in the 
third trimester (Table III). Most of the women with 
thyroid dysfunctions were in the 18-25 year age group 
(56.4%), followed by the 26-30 year age group (28.3%). 
In addition, 14.2% and 1.1% of women with thyroid 
dysfunction were in the 31-35 years and above 36 years 
age group, respectively. (Table IV). There was no 
association between parity and thyroid functional status 

(p=0.066), but trimester and thyroid function were 
significantly associated (p<0.001) (Table V).
In about half (54.4%) of the thyroid dysfunction group, 
goiter was present.  The odds for thyroid dysfunction in 
women with goiter were 2.5 times in comparison to 
those with the absence of goiter (95% CI: 1.93-3.24; p 
<0.001) (Table VI).
According to ATA criteria, 32.8% were detected to have 
dysfunction, whereas 18.9 according to conventional 
criteria (Table VII). The ATA criteria categorised 26 
individuals as having hypothyroidism but applying the 
conventional criteria, 6 of them classified as sub-clinical 
hypothyroidism. Similarly, the ATA method classified 
304 persons in the sub-clinical hypothyroidism group, 

but 190 of them were classified as euthyroid by the 
conventional method. So, there was a 62.5% mismatch.  
Further, the ATA method classified 742 individuals in 
the euthyroid group, but the conventional method 
classified 38 of them as having sub-clinical 
hyperthyroidism. There is no mismatch between the 
classification of subclinical hyperthyroidism and overt 
hyperthyroidism in the two criteria. Overall, 

conventional cutoffs missed 21.2% (234/1102) cases. 
The kappa statistic was 0.497, representing a moderate 
agreement (p<0.001) (Table VIII).

Discussion
In this study, according to ATA criteria, subclinical 
hypothyroidism was most frequently observed in the 
second trimester (50.5%). The frequency was low in the 
first trimester (28.78%) and further in the third trimester 
(19.23%). The observed prevalence rates across 
trimesters could be attributed to physiological variations 
in thyroid function during pregnancy. The increased 
demand for thyroid hormones, particularly in the first 
and second trimesters, might increase frequency during 
these periods.22 Bangladesh is particularly an 
iodine-deficient area, with reduced dietary iodine 
consumption, which may contribute to this higher 
frequency of SCH. Anwar et al. also reported the iodine 
nutritional status among pregnant women, considering  
WHO suggested cut-off value median urinary iodine 
(<150mg/L); all pregnant women in the first and third 
trimesters and around 90% in the second trimester were 
deficient in iodine nutrition, indicates that practically all 
pregnant women lack sufficient iodine in their diet.1,23 
Similar studies conducted among pregnant women in the 
first trimester in Bangladesh by Farhana et al. and 
Jahangir et al. found the frequency of subclinical 
hypothyroidism at 21.5% and 11.33%, respectively.24,25 
These disparities may be related to differences in sample 
size. Another study by Murshed et al. found that the 
frequencies of SCH were 28%, 51%, and 41% among 
the first, second, and third trimesters, respectively.26 The 
findings of these studies are consistent with our results.
Considering the maternal age, the current study found 
that thyroid dysfunction was more commonly observed 
in younger pregnant women, and dysfunction gradually 
decreased with the advancement of age. Dieguez et al. 
found no association between TSH, FT4 and mother 

age.27 After evaluating 5223 pregnant women, Potlukova 
et al. concluded that advancement of maternal age is not 
associated with thyroid disorders.28 Another study by 
Korevaar et al. found that advanced maternal age was 
associated with an increased risk of gestational thyroid 
dysfunction. This association may be related to changes 
in immune regulation and hormonal fluctuations that 
occur with the advancement of age.29 Nevertheless, it is 
not possible to conclude from this study that the 
increasing gestational age is a significant predictor of 
thyroid dysfunction because we did not measure TSH in 
all three trimesters in the same patients.
This study examines the relationship between obstetric 
factors and the condition of thyroid function. The 
findings indicate no association between parity and 
thyroid function status (p = 0.066). Still, trimesters have 
a significant association with thyroid function 
(p=<0.001). However, in another study at BSMMU, 
Fatema et al. found a substantial association with parity 
but no association with trimester.30 This disparity may be 
due to different sample sizes and the cross-sectional 
nature of both studies. 
In our study, about 54.4% (219/650) of mothers had 
associated goiter. The association between thyroid 
dysfunction and goiter is statistically significant. This 
may be a part of the pregnancy-related enlargement of 
the thyroid gland, which happens commonly to most 
pregnant ladies.30,31 
The present study evaluated thyroid function under the 
ATA criteria. It was found that stringent criteria of ATA 
encompass 32.8% of women as dysfunctional, whereas 
18.9% by conventional criteria. Concordance and 
discordance of the frequencies of thyroid dysfunction 
between the two criteria were also studied here, which 
showed that functional subgroups between these two 
reference categories were significantly different. Out of 
304 subclinical hypothyroid women, as detected by 
ATA, 190 subjects were detected as euthyroid by 

conventional criteria, and out of 26 hypothyroid, 6 
women were considered as subclinical hypothyroidism 
by conventional criteria. 21.2% of women with thyroid 
dysfunction, mostly with subclinical hypothyroidism, 
could have been misclassified if we used a non-pregnant 
reference value. 
A study in Australia investigated 2159 pregnant women 
during the 9th to 13th weeks of pregnancy. The findings 
revealed that using the conventional laboratory reference 
range for pregnant women would lead to inappropriate 
classification of thyroid status in more than 20% of the 
cases.32 In a study by Wang et al., it was found that using 
reference intervals for non-pregnant women on pregnant 
women leads to misclassification of thyroid status in 
6.1-31.0% of cases among the 1744 pregnant women 
evaluated.33 These studies support similar findings in 
pregnant women of this study.    
The strengths of this study include large sample sizes, 
pregnant women of different trimesters, and residents of 
various areas of Bangladesh. Thyroid peroxidase (TPO) 
antibodies, urine iodine levels, and thyroid gland 
ultrasonography were not assessed. Although this study 
has several limitations, it does highlight the urgent need 
for extensive research to ascertain the efficaciousness of 
thyroid disorders in Bangladesh during the various 
trimesters of pregnancy.  

Conclusion
This study noticed thyroid disorders are common in 
asymptomatic pregnant women at their initial antenatal 
assessment. So, regardless of gestational age, all 
pregnant women should have a thyroid function test at 
their initial antenatal checkup. The ATA reference values 
for thyroid function tests for each gestational age should 
be considered to avoid missing diagnoses of thyroid 
disorders. 
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Table-I: Functional subgroups of thyroid dysfunction in pregnancy according to ATA and conventional criteria
Functional subgroups 
Hypothyroidism 

Sub-clinical hypothyroidism
 
Hyperthyroidism

Sub-clinical hyperthyroid-
ism 
Euthyroid 

ATA criteria
TSH >2.50 mIU/L and FT4 < 0.8 ng/dl or TSH 
≥10.0 irrespective of FT4 level
TSH between 2.5-10.0 mIU/L with normal 
FT4
TSH <0.10 mIU/L and FT4 >1.8 ng/dl

TSH <0.10 mIU/L with normal FT4

TSH between 0.10-2.50 mIU/L with normal 
FT4 

Conventional criteria
TSH >4.0 mIU/L and FT4 <0.8 ng/dl

TSH between 4.0-10.0 mIU/L with   
normal FT4 
TSH <0.4 m IU/L and elevated FT4 
>1.8 ng/dl
Suppressed serum TSH <0.4 mIU/L 
with normal FT4
TSH between 0.4-4.0 mIU/L with 
normal FT4 

ATA: American Thyroid Association; Normal FT4: 0.8 to 1.8 ng/dl

Values
1102

25.7±5.0

861 (78.1)
120 (10.9)
51 (4.6)
36 (3.3)
34 (2.1)

601 (54.5)
111 (10.1)
390 (35.4)

431 (39.1)
671 (60.9)

389 (35.3)
278 (25.2)
435 (39.4)

436 (39.6)
666 (60.4)

Table-II: Characteristics of the studied subjects
Characters
Number (n)
Age (mean ± SD, year)
Profession 
Housewife
Service
Student
Medical professional
Others
Gestational age
1st trimester
2nd trimester 
3rd trimester
Gravida 
Primi 
Multi
Parity 
Nulliparous
Primiparous
Multiparous
Presence of goiter 
Present
Absent
Within parentheses are percentages over column total
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Introduction
Bangladesh, with its unique sociodemographic and 
healthcare landscape, faces distinct challenges in 
addressing the health needs of its pregnant population. 
In the context of our iodine deficiency situation, 
especially in pregnant women, the frequency and pattern 
of thyroid disorders among them have emerged as a 

significant area of concern.1 The first antenatal visit 
serves as a crucial entry point into the continuum of 
prenatal care, allowing healthcare providers to assess 
and manage potential risk factors that may impact the 
course of pregnancy. 
Thyroid diseases are common in reproductive-age 
women and, therefore, can occur during pregnancy and 

postpartum.2 Untreated, undetected thyroid disease 
during pregnancy has negative impacts on the health of 
both the fetus and the mother.3 Thyroid disorder has 
detrimental effects that go beyond pregnancy and 
delivery, disrupting the neurointellectual development of 
children during early life.4 
Recent developments in the evaluation of thyroid 
function have revealed that the assessment of thyroid 
function tests depends on the different trimesters of 
pregnancy.5 Hyperthyroidism is present in 2 out of every 
1000 pregnancies. The most frequent cause (85%) of 
hyperthyroidism is Graves' disease, caused by the 
activation of the thyroid gland by thyrotropin receptor 
antibodies (TRAbs). Miscarriage, abruptio placentae, 
preterm delivery, and pre-eclampsia are significant 
maternal complications.6 Approximately 1 to 5% of 
newborns born to mothers with Graves' illness have 
hyperthyroidism as a result of the transfer of maternal 
TRAbs across the placenta. This transfer can happen 
even if the mother has normal thyroid function and has 
been treated for Graves' disease in the past.7 Subclinical 
hyperthyroidism, characterised by normal levels of T4 
and T3 but lower than normal levels of TSH, affects 
around 1.7% of pregnant women. However, it has no 
adverse consequences on pregnancy outcomes.8 
Nevertheless, evaluating the thyroid status will improve 
pregnancy outcomes.9

Hypothyroidism is a frequently observed disorder during 
pregnancy, unlike hyperthyroidism.10 The prevalence of 
subclinical hypothyroidism, characterised by elevated 
levels of thyroid-stimulating hormone (TSH) and normal 
or slightly low levels of thyroxine (T4), is at least 2.5%. 
These women do not exhibit any clinical signs and are 
typically asymptomatic.11 It is essential to mention that 
endemic iodine deficiency is the prevailing cause of 
hypothyroidism observed in pregnant women globally.12 

Only a small proportion, around 2.74% of women, have 
overt hypothyroidism.13 In recent years, it has been clear 
that untreated maternal hypothyroidism and subclinical 
hypothyroidism during pregnancy are linked to negative 
consequences for both the fetus and the mother.14,15 
However, these consequences can be changed by 
administering sufficient levothyroxine therapy.16 The 
cited incidents included miscarriages, pregnancy-related 
anaemia, preeclampsia, maternal high blood pressure, 
placental abruption, and postpartum haemorrhage in 
untreated mothers. In addition, infants born to women 
with hypothyroidism could have premature delivery, a 
low weight at birth, and neonatal respiratory distress.17 
Elevated maternal TSH levels, even within the 

conventional normal range for non-pregnant individuals, 
can lead to a greater probability of experiencing 
miscarriages, as well as complications in the fetus and 
newborn and preterm delivery.18,19 Even more important 
than the above is the fact that gestational mother 
hypothyroidism harms the brain development of the 
fetus. The growing nerve cells in the fetus need 
thyroxine to develop and function properly.20 Both 
iodine deficiency and autoimmune thyroid illness have 
been demonstrated to cause a decrease in the levels of 
maternal thyroxine in the bloodstream. In both 
retrospective and prospective studies, a decreased 
concentration of thyroxine in mothers' blood, either 
because of a lack of iodine or autoimmune thyroid 
disease, has been linked to lower IQ in babies and young 
kids.2,21

So, understanding the frequency and patterns of thyroid 
disorders among Bangladeshi pregnant women at this 
early stage is essential for tailoring effective 
interventions and ensuring optimal outcomes for both 
mother and child. This also helps to acknowledge the 
need for targeted research and healthcare strategies that 
align with the country's unique healthcare challenges 
and socio-cultural conditions.
 
Methods
Study design and participants: This cross-sectional 
observational study was conducted among healthy 
pregnant women (clinically euthyroid and no history of 
systemic illness that interferes with thyroid function 
tests) aged 18 years and above during their first 
antenatal visit. After obtaining their informed consent, 
1,102 pregnant women were recruited from January 
2016 to December 2020 from the Department of 
Obstetrics and Gynecology and the Department of 
Endocrinology of Bangabandhu Sheikh Mujib Medical 
University (BSMMU). Pregnant women with a known 
thyroid disorder, chronic systemic disease (e.g., CKD, 
CLD, etc.), or taking any drug that interferes with 
thyroid function test (e.g., Carbamazepine, Phenytoin, 
Lithium, Glucocorticoids, etc.) or not willing to give 
consent were excluded. Data were collected in a 
predesigned structured questionnaire.
Analysis of FT4, TSH: Serum FT4, TSH analysed by 
chemiluminescent immunoassay method (ADVIA. 
Centaur SIEMENS, Germany) in the Department of 
Microbiology and Immunology, BSMMU. The 
functional sensitivity of the TSH and FT4 assay were 
0.010- 150 mIU/l and 0.10-12.0 ng/dl respectively. The 
intra-assay coefficients of variation (CV) for serum TSH 

and FT4 were 1.2% and 1.9%, respectively. The 
inter-assay CV for serum TSH and FT4 at lower and 
higher levels was 2.3-2.6% and 2.5-2.7%, respectively.
The operational definition for thyroid dysfunction in 
pregnancy: Thyroid dysfunction was considered based 
on the cut-off value set by the American Thyroid 
Association (ATA) for pregnant women in addition to 
conventional criteria.22 Thus, functional status is shown 
in Table-I.

Statistical Analysis: Statistical analysis was done using 
IBM SPSS Statistics for Windows, Version 23.0. 
Armonk, NY: IBM Corp. Descriptive statistics were 
carried out. Frequencies and percentages are presented 
for categorical variables. Continuous variables were 
presented as mean±SD.  Functional status and 
association of goiter, categories of function in context to 
trimester were analysed by Chi-square test, and kappa 
statistics examined discordance of functional status 
between ATA and conventional criteria. Pearson’s 
correlation test analysed correlations among variables. A 
p-value ≤0.05 was considered to be statistically 
significant.
Ethical aspects: Informed consent was obtained from 
each of the participants. The Institutional Review Board 
of BSMMU approved the study (BSMMU/2016/2755). 

Results
The mean age of the participants was 25.7±5.0 years. 
Most women were housewives (78.1%), 10.9% were 
service holders, 4.6% were students, and 3.3% were 
medical professionals. Regarding parity, nulliparous 
were 35.3%, primiparous were 25.2%, and multiparous 
were 39.4%. About one-half (54.5%) of the participants 
were in the first trimester, 10.1% were in the second 
trimester, and 35.4% were in the third trimester (Table 
II).

The most frequent thyroid dysfunction was subclinical 
hypothyroidism, which was 50.5% in the second 
trimester, 28.8 % in the first trimester, and 19.2 % in the 
third trimester (Table III). Most of the women with 
thyroid dysfunctions were in the 18-25 year age group 
(56.4%), followed by the 26-30 year age group (28.3%). 
In addition, 14.2% and 1.1% of women with thyroid 
dysfunction were in the 31-35 years and above 36 years 
age group, respectively. (Table IV). There was no 
association between parity and thyroid functional status 

(p=0.066), but trimester and thyroid function were 
significantly associated (p<0.001) (Table V).
In about half (54.4%) of the thyroid dysfunction group, 
goiter was present.  The odds for thyroid dysfunction in 
women with goiter were 2.5 times in comparison to 
those with the absence of goiter (95% CI: 1.93-3.24; p 
<0.001) (Table VI).
According to ATA criteria, 32.8% were detected to have 
dysfunction, whereas 18.9 according to conventional 
criteria (Table VII). The ATA criteria categorised 26 
individuals as having hypothyroidism but applying the 
conventional criteria, 6 of them classified as sub-clinical 
hypothyroidism. Similarly, the ATA method classified 
304 persons in the sub-clinical hypothyroidism group, 

but 190 of them were classified as euthyroid by the 
conventional method. So, there was a 62.5% mismatch.  
Further, the ATA method classified 742 individuals in 
the euthyroid group, but the conventional method 
classified 38 of them as having sub-clinical 
hyperthyroidism. There is no mismatch between the 
classification of subclinical hyperthyroidism and overt 
hyperthyroidism in the two criteria. Overall, 

conventional cutoffs missed 21.2% (234/1102) cases. 
The kappa statistic was 0.497, representing a moderate 
agreement (p<0.001) (Table VIII).

Discussion
In this study, according to ATA criteria, subclinical 
hypothyroidism was most frequently observed in the 
second trimester (50.5%). The frequency was low in the 
first trimester (28.78%) and further in the third trimester 
(19.23%). The observed prevalence rates across 
trimesters could be attributed to physiological variations 
in thyroid function during pregnancy. The increased 
demand for thyroid hormones, particularly in the first 
and second trimesters, might increase frequency during 
these periods.22 Bangladesh is particularly an 
iodine-deficient area, with reduced dietary iodine 
consumption, which may contribute to this higher 
frequency of SCH. Anwar et al. also reported the iodine 
nutritional status among pregnant women, considering  
WHO suggested cut-off value median urinary iodine 
(<150mg/L); all pregnant women in the first and third 
trimesters and around 90% in the second trimester were 
deficient in iodine nutrition, indicates that practically all 
pregnant women lack sufficient iodine in their diet.1,23 
Similar studies conducted among pregnant women in the 
first trimester in Bangladesh by Farhana et al. and 
Jahangir et al. found the frequency of subclinical 
hypothyroidism at 21.5% and 11.33%, respectively.24,25 
These disparities may be related to differences in sample 
size. Another study by Murshed et al. found that the 
frequencies of SCH were 28%, 51%, and 41% among 
the first, second, and third trimesters, respectively.26 The 
findings of these studies are consistent with our results.
Considering the maternal age, the current study found 
that thyroid dysfunction was more commonly observed 
in younger pregnant women, and dysfunction gradually 
decreased with the advancement of age. Dieguez et al. 
found no association between TSH, FT4 and mother 

age.27 After evaluating 5223 pregnant women, Potlukova 
et al. concluded that advancement of maternal age is not 
associated with thyroid disorders.28 Another study by 
Korevaar et al. found that advanced maternal age was 
associated with an increased risk of gestational thyroid 
dysfunction. This association may be related to changes 
in immune regulation and hormonal fluctuations that 
occur with the advancement of age.29 Nevertheless, it is 
not possible to conclude from this study that the 
increasing gestational age is a significant predictor of 
thyroid dysfunction because we did not measure TSH in 
all three trimesters in the same patients.
This study examines the relationship between obstetric 
factors and the condition of thyroid function. The 
findings indicate no association between parity and 
thyroid function status (p = 0.066). Still, trimesters have 
a significant association with thyroid function 
(p=<0.001). However, in another study at BSMMU, 
Fatema et al. found a substantial association with parity 
but no association with trimester.30 This disparity may be 
due to different sample sizes and the cross-sectional 
nature of both studies. 
In our study, about 54.4% (219/650) of mothers had 
associated goiter. The association between thyroid 
dysfunction and goiter is statistically significant. This 
may be a part of the pregnancy-related enlargement of 
the thyroid gland, which happens commonly to most 
pregnant ladies.30,31 
The present study evaluated thyroid function under the 
ATA criteria. It was found that stringent criteria of ATA 
encompass 32.8% of women as dysfunctional, whereas 
18.9% by conventional criteria. Concordance and 
discordance of the frequencies of thyroid dysfunction 
between the two criteria were also studied here, which 
showed that functional subgroups between these two 
reference categories were significantly different. Out of 
304 subclinical hypothyroid women, as detected by 
ATA, 190 subjects were detected as euthyroid by 

conventional criteria, and out of 26 hypothyroid, 6 
women were considered as subclinical hypothyroidism 
by conventional criteria. 21.2% of women with thyroid 
dysfunction, mostly with subclinical hypothyroidism, 
could have been misclassified if we used a non-pregnant 
reference value. 
A study in Australia investigated 2159 pregnant women 
during the 9th to 13th weeks of pregnancy. The findings 
revealed that using the conventional laboratory reference 
range for pregnant women would lead to inappropriate 
classification of thyroid status in more than 20% of the 
cases.32 In a study by Wang et al., it was found that using 
reference intervals for non-pregnant women on pregnant 
women leads to misclassification of thyroid status in 
6.1-31.0% of cases among the 1744 pregnant women 
evaluated.33 These studies support similar findings in 
pregnant women of this study.    
The strengths of this study include large sample sizes, 
pregnant women of different trimesters, and residents of 
various areas of Bangladesh. Thyroid peroxidase (TPO) 
antibodies, urine iodine levels, and thyroid gland 
ultrasonography were not assessed. Although this study 
has several limitations, it does highlight the urgent need 
for extensive research to ascertain the efficaciousness of 
thyroid disorders in Bangladesh during the various 
trimesters of pregnancy.  

Conclusion
This study noticed thyroid disorders are common in 
asymptomatic pregnant women at their initial antenatal 
assessment. So, regardless of gestational age, all 
pregnant women should have a thyroid function test at 
their initial antenatal checkup. The ATA reference values 
for thyroid function tests for each gestational age should 
be considered to avoid missing diagnoses of thyroid 
disorders. 
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Subclinical
Hypothyroid

n (%)
173 (28.8)
56 (50.5)
75 (19.2)

Hypothyroid
n (%)

17 (2.8)
0 (0)

9 (2.3)

Subclinical
Hyperthyroid 

n (%)
15 (2.5)

0 (0)
1 (0.3)

Hyperthyroid
n (%)

14 (2.3)
0 (0)
0 (0)

Euthyroid
n (%)

382 (63.6)
55 (50.0)

307 (78.7)

Table-III: Thyroid dysfunction according to trimester
Trimester

1st Trimester (n=601)
2nd Trimester (n=111)
3rd Trimester  (n=390)
Within parentheses are percentages over the row total

Subclinical
Hypothyroid

n (%)
176 (57.9)
88 (28.9)
37 (12.2)
3 (1.0)

304

Hypothyroid
n (%)

8 (30.8)
8 (30.8)

10 (38.4)
0 (0)
26

Subclinical
Hyperthyroid 

n (%)
12 (75.0)
4 (25.0)

0 (0)
0 (0)
16

Hyperthyroid
n (%)

7 (50.0)
2 (14.3)
4 (28.6)
1 (7.1)

14

Total
dysfunction

n (%)
203 (56.4)
102 (28.3)
51 (14.2)
4 (1.1)

360

Table-IV: Thyroid dysfunction according to age
Age in
years

18-25
26-30
31-35 
36-40
Total
Within parentheses are percentages over the column total

Dysfunction
(n=360)

157 (43.6)
131 (36.4)
72 (20.0)

221 (61.4)
56 (15.6)
83 (23.0)

Thyroid Function
Euthyroid

(n=742)

325 (43.8)
307 (41.4)
110 (14.8)

380 (51.2)
55 (7.4)

307 (41.4)

p-value

0.066

<0.001

Table-V: Association between obstetric characteristics 
and thyroid function status
Obstetric
Characteristics

Parity
Nullipara
Primipara 
Multipara
Trimester
1st Trimester
2nd Trimester
3rd Trimester

Within parentheses are percentages over the column total

Dysfunction
196 (54.4%)

164 (45.6%)
360

Thyroid Function
Normal

240 (32.3%)

502 (67.7%)
742

p-value

<0.001

Odds ratio
(95% CI)

2.50 
(1.93-3.24)

Table-VI: Thyroid dysfunction among subjects with or 
without gaiter 
 

 Present
 Goiter
 Absent
Total

p-value obtained from the chi-square test

Conventional
Frequency (%)

894 (81.1)
208 (18.9)
120 (10.9)
20 (1.8)
54 (4.9)
14 (1.3)

ATA
Frequency (%)

742 (67.3)
360 (32.8)
304 (27.6)
26 (2.4)
16 (1.5)
14 (1.3)

Table-VII: Thyroid function of studied subjects: ATA 
vs conventional criteria (N=1102)
Functional
status
Euthyroid
Thyroid Dysfunction
 Subclinical Hypothyroid
 Hypothyroid
 Subclinical yperthyroid
 Hyperthyroid
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Introduction
Bangladesh, with its unique sociodemographic and 
healthcare landscape, faces distinct challenges in 
addressing the health needs of its pregnant population. 
In the context of our iodine deficiency situation, 
especially in pregnant women, the frequency and pattern 
of thyroid disorders among them have emerged as a 

significant area of concern.1 The first antenatal visit 
serves as a crucial entry point into the continuum of 
prenatal care, allowing healthcare providers to assess 
and manage potential risk factors that may impact the 
course of pregnancy. 
Thyroid diseases are common in reproductive-age 
women and, therefore, can occur during pregnancy and 

postpartum.2 Untreated, undetected thyroid disease 
during pregnancy has negative impacts on the health of 
both the fetus and the mother.3 Thyroid disorder has 
detrimental effects that go beyond pregnancy and 
delivery, disrupting the neurointellectual development of 
children during early life.4 
Recent developments in the evaluation of thyroid 
function have revealed that the assessment of thyroid 
function tests depends on the different trimesters of 
pregnancy.5 Hyperthyroidism is present in 2 out of every 
1000 pregnancies. The most frequent cause (85%) of 
hyperthyroidism is Graves' disease, caused by the 
activation of the thyroid gland by thyrotropin receptor 
antibodies (TRAbs). Miscarriage, abruptio placentae, 
preterm delivery, and pre-eclampsia are significant 
maternal complications.6 Approximately 1 to 5% of 
newborns born to mothers with Graves' illness have 
hyperthyroidism as a result of the transfer of maternal 
TRAbs across the placenta. This transfer can happen 
even if the mother has normal thyroid function and has 
been treated for Graves' disease in the past.7 Subclinical 
hyperthyroidism, characterised by normal levels of T4 
and T3 but lower than normal levels of TSH, affects 
around 1.7% of pregnant women. However, it has no 
adverse consequences on pregnancy outcomes.8 
Nevertheless, evaluating the thyroid status will improve 
pregnancy outcomes.9

Hypothyroidism is a frequently observed disorder during 
pregnancy, unlike hyperthyroidism.10 The prevalence of 
subclinical hypothyroidism, characterised by elevated 
levels of thyroid-stimulating hormone (TSH) and normal 
or slightly low levels of thyroxine (T4), is at least 2.5%. 
These women do not exhibit any clinical signs and are 
typically asymptomatic.11 It is essential to mention that 
endemic iodine deficiency is the prevailing cause of 
hypothyroidism observed in pregnant women globally.12 

Only a small proportion, around 2.74% of women, have 
overt hypothyroidism.13 In recent years, it has been clear 
that untreated maternal hypothyroidism and subclinical 
hypothyroidism during pregnancy are linked to negative 
consequences for both the fetus and the mother.14,15 
However, these consequences can be changed by 
administering sufficient levothyroxine therapy.16 The 
cited incidents included miscarriages, pregnancy-related 
anaemia, preeclampsia, maternal high blood pressure, 
placental abruption, and postpartum haemorrhage in 
untreated mothers. In addition, infants born to women 
with hypothyroidism could have premature delivery, a 
low weight at birth, and neonatal respiratory distress.17 
Elevated maternal TSH levels, even within the 

conventional normal range for non-pregnant individuals, 
can lead to a greater probability of experiencing 
miscarriages, as well as complications in the fetus and 
newborn and preterm delivery.18,19 Even more important 
than the above is the fact that gestational mother 
hypothyroidism harms the brain development of the 
fetus. The growing nerve cells in the fetus need 
thyroxine to develop and function properly.20 Both 
iodine deficiency and autoimmune thyroid illness have 
been demonstrated to cause a decrease in the levels of 
maternal thyroxine in the bloodstream. In both 
retrospective and prospective studies, a decreased 
concentration of thyroxine in mothers' blood, either 
because of a lack of iodine or autoimmune thyroid 
disease, has been linked to lower IQ in babies and young 
kids.2,21

So, understanding the frequency and patterns of thyroid 
disorders among Bangladeshi pregnant women at this 
early stage is essential for tailoring effective 
interventions and ensuring optimal outcomes for both 
mother and child. This also helps to acknowledge the 
need for targeted research and healthcare strategies that 
align with the country's unique healthcare challenges 
and socio-cultural conditions.
 
Methods
Study design and participants: This cross-sectional 
observational study was conducted among healthy 
pregnant women (clinically euthyroid and no history of 
systemic illness that interferes with thyroid function 
tests) aged 18 years and above during their first 
antenatal visit. After obtaining their informed consent, 
1,102 pregnant women were recruited from January 
2016 to December 2020 from the Department of 
Obstetrics and Gynecology and the Department of 
Endocrinology of Bangabandhu Sheikh Mujib Medical 
University (BSMMU). Pregnant women with a known 
thyroid disorder, chronic systemic disease (e.g., CKD, 
CLD, etc.), or taking any drug that interferes with 
thyroid function test (e.g., Carbamazepine, Phenytoin, 
Lithium, Glucocorticoids, etc.) or not willing to give 
consent were excluded. Data were collected in a 
predesigned structured questionnaire.
Analysis of FT4, TSH: Serum FT4, TSH analysed by 
chemiluminescent immunoassay method (ADVIA. 
Centaur SIEMENS, Germany) in the Department of 
Microbiology and Immunology, BSMMU. The 
functional sensitivity of the TSH and FT4 assay were 
0.010- 150 mIU/l and 0.10-12.0 ng/dl respectively. The 
intra-assay coefficients of variation (CV) for serum TSH 

and FT4 were 1.2% and 1.9%, respectively. The 
inter-assay CV for serum TSH and FT4 at lower and 
higher levels was 2.3-2.6% and 2.5-2.7%, respectively.
The operational definition for thyroid dysfunction in 
pregnancy: Thyroid dysfunction was considered based 
on the cut-off value set by the American Thyroid 
Association (ATA) for pregnant women in addition to 
conventional criteria.22 Thus, functional status is shown 
in Table-I.

Statistical Analysis: Statistical analysis was done using 
IBM SPSS Statistics for Windows, Version 23.0. 
Armonk, NY: IBM Corp. Descriptive statistics were 
carried out. Frequencies and percentages are presented 
for categorical variables. Continuous variables were 
presented as mean±SD.  Functional status and 
association of goiter, categories of function in context to 
trimester were analysed by Chi-square test, and kappa 
statistics examined discordance of functional status 
between ATA and conventional criteria. Pearson’s 
correlation test analysed correlations among variables. A 
p-value ≤0.05 was considered to be statistically 
significant.
Ethical aspects: Informed consent was obtained from 
each of the participants. The Institutional Review Board 
of BSMMU approved the study (BSMMU/2016/2755). 

Results
The mean age of the participants was 25.7±5.0 years. 
Most women were housewives (78.1%), 10.9% were 
service holders, 4.6% were students, and 3.3% were 
medical professionals. Regarding parity, nulliparous 
were 35.3%, primiparous were 25.2%, and multiparous 
were 39.4%. About one-half (54.5%) of the participants 
were in the first trimester, 10.1% were in the second 
trimester, and 35.4% were in the third trimester (Table 
II).

The most frequent thyroid dysfunction was subclinical 
hypothyroidism, which was 50.5% in the second 
trimester, 28.8 % in the first trimester, and 19.2 % in the 
third trimester (Table III). Most of the women with 
thyroid dysfunctions were in the 18-25 year age group 
(56.4%), followed by the 26-30 year age group (28.3%). 
In addition, 14.2% and 1.1% of women with thyroid 
dysfunction were in the 31-35 years and above 36 years 
age group, respectively. (Table IV). There was no 
association between parity and thyroid functional status 

(p=0.066), but trimester and thyroid function were 
significantly associated (p<0.001) (Table V).
In about half (54.4%) of the thyroid dysfunction group, 
goiter was present.  The odds for thyroid dysfunction in 
women with goiter were 2.5 times in comparison to 
those with the absence of goiter (95% CI: 1.93-3.24; p 
<0.001) (Table VI).
According to ATA criteria, 32.8% were detected to have 
dysfunction, whereas 18.9 according to conventional 
criteria (Table VII). The ATA criteria categorised 26 
individuals as having hypothyroidism but applying the 
conventional criteria, 6 of them classified as sub-clinical 
hypothyroidism. Similarly, the ATA method classified 
304 persons in the sub-clinical hypothyroidism group, 

but 190 of them were classified as euthyroid by the 
conventional method. So, there was a 62.5% mismatch.  
Further, the ATA method classified 742 individuals in 
the euthyroid group, but the conventional method 
classified 38 of them as having sub-clinical 
hyperthyroidism. There is no mismatch between the 
classification of subclinical hyperthyroidism and overt 
hyperthyroidism in the two criteria. Overall, 

conventional cutoffs missed 21.2% (234/1102) cases. 
The kappa statistic was 0.497, representing a moderate 
agreement (p<0.001) (Table VIII).

Discussion
In this study, according to ATA criteria, subclinical 
hypothyroidism was most frequently observed in the 
second trimester (50.5%). The frequency was low in the 
first trimester (28.78%) and further in the third trimester 
(19.23%). The observed prevalence rates across 
trimesters could be attributed to physiological variations 
in thyroid function during pregnancy. The increased 
demand for thyroid hormones, particularly in the first 
and second trimesters, might increase frequency during 
these periods.22 Bangladesh is particularly an 
iodine-deficient area, with reduced dietary iodine 
consumption, which may contribute to this higher 
frequency of SCH. Anwar et al. also reported the iodine 
nutritional status among pregnant women, considering  
WHO suggested cut-off value median urinary iodine 
(<150mg/L); all pregnant women in the first and third 
trimesters and around 90% in the second trimester were 
deficient in iodine nutrition, indicates that practically all 
pregnant women lack sufficient iodine in their diet.1,23 
Similar studies conducted among pregnant women in the 
first trimester in Bangladesh by Farhana et al. and 
Jahangir et al. found the frequency of subclinical 
hypothyroidism at 21.5% and 11.33%, respectively.24,25 
These disparities may be related to differences in sample 
size. Another study by Murshed et al. found that the 
frequencies of SCH were 28%, 51%, and 41% among 
the first, second, and third trimesters, respectively.26 The 
findings of these studies are consistent with our results.
Considering the maternal age, the current study found 
that thyroid dysfunction was more commonly observed 
in younger pregnant women, and dysfunction gradually 
decreased with the advancement of age. Dieguez et al. 
found no association between TSH, FT4 and mother 

age.27 After evaluating 5223 pregnant women, Potlukova 
et al. concluded that advancement of maternal age is not 
associated with thyroid disorders.28 Another study by 
Korevaar et al. found that advanced maternal age was 
associated with an increased risk of gestational thyroid 
dysfunction. This association may be related to changes 
in immune regulation and hormonal fluctuations that 
occur with the advancement of age.29 Nevertheless, it is 
not possible to conclude from this study that the 
increasing gestational age is a significant predictor of 
thyroid dysfunction because we did not measure TSH in 
all three trimesters in the same patients.
This study examines the relationship between obstetric 
factors and the condition of thyroid function. The 
findings indicate no association between parity and 
thyroid function status (p = 0.066). Still, trimesters have 
a significant association with thyroid function 
(p=<0.001). However, in another study at BSMMU, 
Fatema et al. found a substantial association with parity 
but no association with trimester.30 This disparity may be 
due to different sample sizes and the cross-sectional 
nature of both studies. 
In our study, about 54.4% (219/650) of mothers had 
associated goiter. The association between thyroid 
dysfunction and goiter is statistically significant. This 
may be a part of the pregnancy-related enlargement of 
the thyroid gland, which happens commonly to most 
pregnant ladies.30,31 
The present study evaluated thyroid function under the 
ATA criteria. It was found that stringent criteria of ATA 
encompass 32.8% of women as dysfunctional, whereas 
18.9% by conventional criteria. Concordance and 
discordance of the frequencies of thyroid dysfunction 
between the two criteria were also studied here, which 
showed that functional subgroups between these two 
reference categories were significantly different. Out of 
304 subclinical hypothyroid women, as detected by 
ATA, 190 subjects were detected as euthyroid by 

conventional criteria, and out of 26 hypothyroid, 6 
women were considered as subclinical hypothyroidism 
by conventional criteria. 21.2% of women with thyroid 
dysfunction, mostly with subclinical hypothyroidism, 
could have been misclassified if we used a non-pregnant 
reference value. 
A study in Australia investigated 2159 pregnant women 
during the 9th to 13th weeks of pregnancy. The findings 
revealed that using the conventional laboratory reference 
range for pregnant women would lead to inappropriate 
classification of thyroid status in more than 20% of the 
cases.32 In a study by Wang et al., it was found that using 
reference intervals for non-pregnant women on pregnant 
women leads to misclassification of thyroid status in 
6.1-31.0% of cases among the 1744 pregnant women 
evaluated.33 These studies support similar findings in 
pregnant women of this study.    
The strengths of this study include large sample sizes, 
pregnant women of different trimesters, and residents of 
various areas of Bangladesh. Thyroid peroxidase (TPO) 
antibodies, urine iodine levels, and thyroid gland 
ultrasonography were not assessed. Although this study 
has several limitations, it does highlight the urgent need 
for extensive research to ascertain the efficaciousness of 
thyroid disorders in Bangladesh during the various 
trimesters of pregnancy.  

Conclusion
This study noticed thyroid disorders are common in 
asymptomatic pregnant women at their initial antenatal 
assessment. So, regardless of gestational age, all 
pregnant women should have a thyroid function test at 
their initial antenatal checkup. The ATA reference values 
for thyroid function tests for each gestational age should 
be considered to avoid missing diagnoses of thyroid 
disorders. 
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Hypothyroidism

20 (1.8%)
6
0
0
0
26

Euthyroid

0
0

704 (63.9%)
38
0

742

Sub-clinical
hypothyroidism

0
114 (10.3%)

190
0
0

304

Sub-clinical
Hyperthyroid 

0
0
0

16 (1.5%)
0

16

Hyperthyroidism

0
0
0
0

14 (1.3%)
14

Total

20
120
894
54
14

1102

Table-VIII: Concordance among functional status based on ATA and conventional cut-offs for TSH in studied 
pregnant subjects
                 ATA

Conventional
Hypothyroidism
Sub-clinical hypothyroidism 
Euthyroid
Sub-clinical hyperthyroidism
Hyperthyroidism
Total

Within parentheses are percentages over grand total
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Introduction
Bangladesh, with its unique sociodemographic and 
healthcare landscape, faces distinct challenges in 
addressing the health needs of its pregnant population. 
In the context of our iodine deficiency situation, 
especially in pregnant women, the frequency and pattern 
of thyroid disorders among them have emerged as a 

significant area of concern.1 The first antenatal visit 
serves as a crucial entry point into the continuum of 
prenatal care, allowing healthcare providers to assess 
and manage potential risk factors that may impact the 
course of pregnancy. 
Thyroid diseases are common in reproductive-age 
women and, therefore, can occur during pregnancy and 

postpartum.2 Untreated, undetected thyroid disease 
during pregnancy has negative impacts on the health of 
both the fetus and the mother.3 Thyroid disorder has 
detrimental effects that go beyond pregnancy and 
delivery, disrupting the neurointellectual development of 
children during early life.4 
Recent developments in the evaluation of thyroid 
function have revealed that the assessment of thyroid 
function tests depends on the different trimesters of 
pregnancy.5 Hyperthyroidism is present in 2 out of every 
1000 pregnancies. The most frequent cause (85%) of 
hyperthyroidism is Graves' disease, caused by the 
activation of the thyroid gland by thyrotropin receptor 
antibodies (TRAbs). Miscarriage, abruptio placentae, 
preterm delivery, and pre-eclampsia are significant 
maternal complications.6 Approximately 1 to 5% of 
newborns born to mothers with Graves' illness have 
hyperthyroidism as a result of the transfer of maternal 
TRAbs across the placenta. This transfer can happen 
even if the mother has normal thyroid function and has 
been treated for Graves' disease in the past.7 Subclinical 
hyperthyroidism, characterised by normal levels of T4 
and T3 but lower than normal levels of TSH, affects 
around 1.7% of pregnant women. However, it has no 
adverse consequences on pregnancy outcomes.8 
Nevertheless, evaluating the thyroid status will improve 
pregnancy outcomes.9

Hypothyroidism is a frequently observed disorder during 
pregnancy, unlike hyperthyroidism.10 The prevalence of 
subclinical hypothyroidism, characterised by elevated 
levels of thyroid-stimulating hormone (TSH) and normal 
or slightly low levels of thyroxine (T4), is at least 2.5%. 
These women do not exhibit any clinical signs and are 
typically asymptomatic.11 It is essential to mention that 
endemic iodine deficiency is the prevailing cause of 
hypothyroidism observed in pregnant women globally.12 

Only a small proportion, around 2.74% of women, have 
overt hypothyroidism.13 In recent years, it has been clear 
that untreated maternal hypothyroidism and subclinical 
hypothyroidism during pregnancy are linked to negative 
consequences for both the fetus and the mother.14,15 
However, these consequences can be changed by 
administering sufficient levothyroxine therapy.16 The 
cited incidents included miscarriages, pregnancy-related 
anaemia, preeclampsia, maternal high blood pressure, 
placental abruption, and postpartum haemorrhage in 
untreated mothers. In addition, infants born to women 
with hypothyroidism could have premature delivery, a 
low weight at birth, and neonatal respiratory distress.17 
Elevated maternal TSH levels, even within the 

conventional normal range for non-pregnant individuals, 
can lead to a greater probability of experiencing 
miscarriages, as well as complications in the fetus and 
newborn and preterm delivery.18,19 Even more important 
than the above is the fact that gestational mother 
hypothyroidism harms the brain development of the 
fetus. The growing nerve cells in the fetus need 
thyroxine to develop and function properly.20 Both 
iodine deficiency and autoimmune thyroid illness have 
been demonstrated to cause a decrease in the levels of 
maternal thyroxine in the bloodstream. In both 
retrospective and prospective studies, a decreased 
concentration of thyroxine in mothers' blood, either 
because of a lack of iodine or autoimmune thyroid 
disease, has been linked to lower IQ in babies and young 
kids.2,21

So, understanding the frequency and patterns of thyroid 
disorders among Bangladeshi pregnant women at this 
early stage is essential for tailoring effective 
interventions and ensuring optimal outcomes for both 
mother and child. This also helps to acknowledge the 
need for targeted research and healthcare strategies that 
align with the country's unique healthcare challenges 
and socio-cultural conditions.
 
Methods
Study design and participants: This cross-sectional 
observational study was conducted among healthy 
pregnant women (clinically euthyroid and no history of 
systemic illness that interferes with thyroid function 
tests) aged 18 years and above during their first 
antenatal visit. After obtaining their informed consent, 
1,102 pregnant women were recruited from January 
2016 to December 2020 from the Department of 
Obstetrics and Gynecology and the Department of 
Endocrinology of Bangabandhu Sheikh Mujib Medical 
University (BSMMU). Pregnant women with a known 
thyroid disorder, chronic systemic disease (e.g., CKD, 
CLD, etc.), or taking any drug that interferes with 
thyroid function test (e.g., Carbamazepine, Phenytoin, 
Lithium, Glucocorticoids, etc.) or not willing to give 
consent were excluded. Data were collected in a 
predesigned structured questionnaire.
Analysis of FT4, TSH: Serum FT4, TSH analysed by 
chemiluminescent immunoassay method (ADVIA. 
Centaur SIEMENS, Germany) in the Department of 
Microbiology and Immunology, BSMMU. The 
functional sensitivity of the TSH and FT4 assay were 
0.010- 150 mIU/l and 0.10-12.0 ng/dl respectively. The 
intra-assay coefficients of variation (CV) for serum TSH 

and FT4 were 1.2% and 1.9%, respectively. The 
inter-assay CV for serum TSH and FT4 at lower and 
higher levels was 2.3-2.6% and 2.5-2.7%, respectively.
The operational definition for thyroid dysfunction in 
pregnancy: Thyroid dysfunction was considered based 
on the cut-off value set by the American Thyroid 
Association (ATA) for pregnant women in addition to 
conventional criteria.22 Thus, functional status is shown 
in Table-I.

Statistical Analysis: Statistical analysis was done using 
IBM SPSS Statistics for Windows, Version 23.0. 
Armonk, NY: IBM Corp. Descriptive statistics were 
carried out. Frequencies and percentages are presented 
for categorical variables. Continuous variables were 
presented as mean±SD.  Functional status and 
association of goiter, categories of function in context to 
trimester were analysed by Chi-square test, and kappa 
statistics examined discordance of functional status 
between ATA and conventional criteria. Pearson’s 
correlation test analysed correlations among variables. A 
p-value ≤0.05 was considered to be statistically 
significant.
Ethical aspects: Informed consent was obtained from 
each of the participants. The Institutional Review Board 
of BSMMU approved the study (BSMMU/2016/2755). 

Results
The mean age of the participants was 25.7±5.0 years. 
Most women were housewives (78.1%), 10.9% were 
service holders, 4.6% were students, and 3.3% were 
medical professionals. Regarding parity, nulliparous 
were 35.3%, primiparous were 25.2%, and multiparous 
were 39.4%. About one-half (54.5%) of the participants 
were in the first trimester, 10.1% were in the second 
trimester, and 35.4% were in the third trimester (Table 
II).

The most frequent thyroid dysfunction was subclinical 
hypothyroidism, which was 50.5% in the second 
trimester, 28.8 % in the first trimester, and 19.2 % in the 
third trimester (Table III). Most of the women with 
thyroid dysfunctions were in the 18-25 year age group 
(56.4%), followed by the 26-30 year age group (28.3%). 
In addition, 14.2% and 1.1% of women with thyroid 
dysfunction were in the 31-35 years and above 36 years 
age group, respectively. (Table IV). There was no 
association between parity and thyroid functional status 

(p=0.066), but trimester and thyroid function were 
significantly associated (p<0.001) (Table V).
In about half (54.4%) of the thyroid dysfunction group, 
goiter was present.  The odds for thyroid dysfunction in 
women with goiter were 2.5 times in comparison to 
those with the absence of goiter (95% CI: 1.93-3.24; p 
<0.001) (Table VI).
According to ATA criteria, 32.8% were detected to have 
dysfunction, whereas 18.9 according to conventional 
criteria (Table VII). The ATA criteria categorised 26 
individuals as having hypothyroidism but applying the 
conventional criteria, 6 of them classified as sub-clinical 
hypothyroidism. Similarly, the ATA method classified 
304 persons in the sub-clinical hypothyroidism group, 

but 190 of them were classified as euthyroid by the 
conventional method. So, there was a 62.5% mismatch.  
Further, the ATA method classified 742 individuals in 
the euthyroid group, but the conventional method 
classified 38 of them as having sub-clinical 
hyperthyroidism. There is no mismatch between the 
classification of subclinical hyperthyroidism and overt 
hyperthyroidism in the two criteria. Overall, 

conventional cutoffs missed 21.2% (234/1102) cases. 
The kappa statistic was 0.497, representing a moderate 
agreement (p<0.001) (Table VIII).

Discussion
In this study, according to ATA criteria, subclinical 
hypothyroidism was most frequently observed in the 
second trimester (50.5%). The frequency was low in the 
first trimester (28.78%) and further in the third trimester 
(19.23%). The observed prevalence rates across 
trimesters could be attributed to physiological variations 
in thyroid function during pregnancy. The increased 
demand for thyroid hormones, particularly in the first 
and second trimesters, might increase frequency during 
these periods.22 Bangladesh is particularly an 
iodine-deficient area, with reduced dietary iodine 
consumption, which may contribute to this higher 
frequency of SCH. Anwar et al. also reported the iodine 
nutritional status among pregnant women, considering  
WHO suggested cut-off value median urinary iodine 
(<150mg/L); all pregnant women in the first and third 
trimesters and around 90% in the second trimester were 
deficient in iodine nutrition, indicates that practically all 
pregnant women lack sufficient iodine in their diet.1,23 
Similar studies conducted among pregnant women in the 
first trimester in Bangladesh by Farhana et al. and 
Jahangir et al. found the frequency of subclinical 
hypothyroidism at 21.5% and 11.33%, respectively.24,25 
These disparities may be related to differences in sample 
size. Another study by Murshed et al. found that the 
frequencies of SCH were 28%, 51%, and 41% among 
the first, second, and third trimesters, respectively.26 The 
findings of these studies are consistent with our results.
Considering the maternal age, the current study found 
that thyroid dysfunction was more commonly observed 
in younger pregnant women, and dysfunction gradually 
decreased with the advancement of age. Dieguez et al. 
found no association between TSH, FT4 and mother 

age.27 After evaluating 5223 pregnant women, Potlukova 
et al. concluded that advancement of maternal age is not 
associated with thyroid disorders.28 Another study by 
Korevaar et al. found that advanced maternal age was 
associated with an increased risk of gestational thyroid 
dysfunction. This association may be related to changes 
in immune regulation and hormonal fluctuations that 
occur with the advancement of age.29 Nevertheless, it is 
not possible to conclude from this study that the 
increasing gestational age is a significant predictor of 
thyroid dysfunction because we did not measure TSH in 
all three trimesters in the same patients.
This study examines the relationship between obstetric 
factors and the condition of thyroid function. The 
findings indicate no association between parity and 
thyroid function status (p = 0.066). Still, trimesters have 
a significant association with thyroid function 
(p=<0.001). However, in another study at BSMMU, 
Fatema et al. found a substantial association with parity 
but no association with trimester.30 This disparity may be 
due to different sample sizes and the cross-sectional 
nature of both studies. 
In our study, about 54.4% (219/650) of mothers had 
associated goiter. The association between thyroid 
dysfunction and goiter is statistically significant. This 
may be a part of the pregnancy-related enlargement of 
the thyroid gland, which happens commonly to most 
pregnant ladies.30,31 
The present study evaluated thyroid function under the 
ATA criteria. It was found that stringent criteria of ATA 
encompass 32.8% of women as dysfunctional, whereas 
18.9% by conventional criteria. Concordance and 
discordance of the frequencies of thyroid dysfunction 
between the two criteria were also studied here, which 
showed that functional subgroups between these two 
reference categories were significantly different. Out of 
304 subclinical hypothyroid women, as detected by 
ATA, 190 subjects were detected as euthyroid by 

conventional criteria, and out of 26 hypothyroid, 6 
women were considered as subclinical hypothyroidism 
by conventional criteria. 21.2% of women with thyroid 
dysfunction, mostly with subclinical hypothyroidism, 
could have been misclassified if we used a non-pregnant 
reference value. 
A study in Australia investigated 2159 pregnant women 
during the 9th to 13th weeks of pregnancy. The findings 
revealed that using the conventional laboratory reference 
range for pregnant women would lead to inappropriate 
classification of thyroid status in more than 20% of the 
cases.32 In a study by Wang et al., it was found that using 
reference intervals for non-pregnant women on pregnant 
women leads to misclassification of thyroid status in 
6.1-31.0% of cases among the 1744 pregnant women 
evaluated.33 These studies support similar findings in 
pregnant women of this study.    
The strengths of this study include large sample sizes, 
pregnant women of different trimesters, and residents of 
various areas of Bangladesh. Thyroid peroxidase (TPO) 
antibodies, urine iodine levels, and thyroid gland 
ultrasonography were not assessed. Although this study 
has several limitations, it does highlight the urgent need 
for extensive research to ascertain the efficaciousness of 
thyroid disorders in Bangladesh during the various 
trimesters of pregnancy.  

Conclusion
This study noticed thyroid disorders are common in 
asymptomatic pregnant women at their initial antenatal 
assessment. So, regardless of gestational age, all 
pregnant women should have a thyroid function test at 
their initial antenatal checkup. The ATA reference values 
for thyroid function tests for each gestational age should 
be considered to avoid missing diagnoses of thyroid 
disorders. 
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Introduction
Bangladesh, with its unique sociodemographic and 
healthcare landscape, faces distinct challenges in 
addressing the health needs of its pregnant population. 
In the context of our iodine deficiency situation, 
especially in pregnant women, the frequency and pattern 
of thyroid disorders among them have emerged as a 

significant area of concern.1 The first antenatal visit 
serves as a crucial entry point into the continuum of 
prenatal care, allowing healthcare providers to assess 
and manage potential risk factors that may impact the 
course of pregnancy. 
Thyroid diseases are common in reproductive-age 
women and, therefore, can occur during pregnancy and 

postpartum.2 Untreated, undetected thyroid disease 
during pregnancy has negative impacts on the health of 
both the fetus and the mother.3 Thyroid disorder has 
detrimental effects that go beyond pregnancy and 
delivery, disrupting the neurointellectual development of 
children during early life.4 
Recent developments in the evaluation of thyroid 
function have revealed that the assessment of thyroid 
function tests depends on the different trimesters of 
pregnancy.5 Hyperthyroidism is present in 2 out of every 
1000 pregnancies. The most frequent cause (85%) of 
hyperthyroidism is Graves' disease, caused by the 
activation of the thyroid gland by thyrotropin receptor 
antibodies (TRAbs). Miscarriage, abruptio placentae, 
preterm delivery, and pre-eclampsia are significant 
maternal complications.6 Approximately 1 to 5% of 
newborns born to mothers with Graves' illness have 
hyperthyroidism as a result of the transfer of maternal 
TRAbs across the placenta. This transfer can happen 
even if the mother has normal thyroid function and has 
been treated for Graves' disease in the past.7 Subclinical 
hyperthyroidism, characterised by normal levels of T4 
and T3 but lower than normal levels of TSH, affects 
around 1.7% of pregnant women. However, it has no 
adverse consequences on pregnancy outcomes.8 
Nevertheless, evaluating the thyroid status will improve 
pregnancy outcomes.9

Hypothyroidism is a frequently observed disorder during 
pregnancy, unlike hyperthyroidism.10 The prevalence of 
subclinical hypothyroidism, characterised by elevated 
levels of thyroid-stimulating hormone (TSH) and normal 
or slightly low levels of thyroxine (T4), is at least 2.5%. 
These women do not exhibit any clinical signs and are 
typically asymptomatic.11 It is essential to mention that 
endemic iodine deficiency is the prevailing cause of 
hypothyroidism observed in pregnant women globally.12 

Only a small proportion, around 2.74% of women, have 
overt hypothyroidism.13 In recent years, it has been clear 
that untreated maternal hypothyroidism and subclinical 
hypothyroidism during pregnancy are linked to negative 
consequences for both the fetus and the mother.14,15 
However, these consequences can be changed by 
administering sufficient levothyroxine therapy.16 The 
cited incidents included miscarriages, pregnancy-related 
anaemia, preeclampsia, maternal high blood pressure, 
placental abruption, and postpartum haemorrhage in 
untreated mothers. In addition, infants born to women 
with hypothyroidism could have premature delivery, a 
low weight at birth, and neonatal respiratory distress.17 
Elevated maternal TSH levels, even within the 

conventional normal range for non-pregnant individuals, 
can lead to a greater probability of experiencing 
miscarriages, as well as complications in the fetus and 
newborn and preterm delivery.18,19 Even more important 
than the above is the fact that gestational mother 
hypothyroidism harms the brain development of the 
fetus. The growing nerve cells in the fetus need 
thyroxine to develop and function properly.20 Both 
iodine deficiency and autoimmune thyroid illness have 
been demonstrated to cause a decrease in the levels of 
maternal thyroxine in the bloodstream. In both 
retrospective and prospective studies, a decreased 
concentration of thyroxine in mothers' blood, either 
because of a lack of iodine or autoimmune thyroid 
disease, has been linked to lower IQ in babies and young 
kids.2,21

So, understanding the frequency and patterns of thyroid 
disorders among Bangladeshi pregnant women at this 
early stage is essential for tailoring effective 
interventions and ensuring optimal outcomes for both 
mother and child. This also helps to acknowledge the 
need for targeted research and healthcare strategies that 
align with the country's unique healthcare challenges 
and socio-cultural conditions.
 
Methods
Study design and participants: This cross-sectional 
observational study was conducted among healthy 
pregnant women (clinically euthyroid and no history of 
systemic illness that interferes with thyroid function 
tests) aged 18 years and above during their first 
antenatal visit. After obtaining their informed consent, 
1,102 pregnant women were recruited from January 
2016 to December 2020 from the Department of 
Obstetrics and Gynecology and the Department of 
Endocrinology of Bangabandhu Sheikh Mujib Medical 
University (BSMMU). Pregnant women with a known 
thyroid disorder, chronic systemic disease (e.g., CKD, 
CLD, etc.), or taking any drug that interferes with 
thyroid function test (e.g., Carbamazepine, Phenytoin, 
Lithium, Glucocorticoids, etc.) or not willing to give 
consent were excluded. Data were collected in a 
predesigned structured questionnaire.
Analysis of FT4, TSH: Serum FT4, TSH analysed by 
chemiluminescent immunoassay method (ADVIA. 
Centaur SIEMENS, Germany) in the Department of 
Microbiology and Immunology, BSMMU. The 
functional sensitivity of the TSH and FT4 assay were 
0.010- 150 mIU/l and 0.10-12.0 ng/dl respectively. The 
intra-assay coefficients of variation (CV) for serum TSH 

and FT4 were 1.2% and 1.9%, respectively. The 
inter-assay CV for serum TSH and FT4 at lower and 
higher levels was 2.3-2.6% and 2.5-2.7%, respectively.
The operational definition for thyroid dysfunction in 
pregnancy: Thyroid dysfunction was considered based 
on the cut-off value set by the American Thyroid 
Association (ATA) for pregnant women in addition to 
conventional criteria.22 Thus, functional status is shown 
in Table-I.

Statistical Analysis: Statistical analysis was done using 
IBM SPSS Statistics for Windows, Version 23.0. 
Armonk, NY: IBM Corp. Descriptive statistics were 
carried out. Frequencies and percentages are presented 
for categorical variables. Continuous variables were 
presented as mean±SD.  Functional status and 
association of goiter, categories of function in context to 
trimester were analysed by Chi-square test, and kappa 
statistics examined discordance of functional status 
between ATA and conventional criteria. Pearson’s 
correlation test analysed correlations among variables. A 
p-value ≤0.05 was considered to be statistically 
significant.
Ethical aspects: Informed consent was obtained from 
each of the participants. The Institutional Review Board 
of BSMMU approved the study (BSMMU/2016/2755). 

Results
The mean age of the participants was 25.7±5.0 years. 
Most women were housewives (78.1%), 10.9% were 
service holders, 4.6% were students, and 3.3% were 
medical professionals. Regarding parity, nulliparous 
were 35.3%, primiparous were 25.2%, and multiparous 
were 39.4%. About one-half (54.5%) of the participants 
were in the first trimester, 10.1% were in the second 
trimester, and 35.4% were in the third trimester (Table 
II).

The most frequent thyroid dysfunction was subclinical 
hypothyroidism, which was 50.5% in the second 
trimester, 28.8 % in the first trimester, and 19.2 % in the 
third trimester (Table III). Most of the women with 
thyroid dysfunctions were in the 18-25 year age group 
(56.4%), followed by the 26-30 year age group (28.3%). 
In addition, 14.2% and 1.1% of women with thyroid 
dysfunction were in the 31-35 years and above 36 years 
age group, respectively. (Table IV). There was no 
association between parity and thyroid functional status 

(p=0.066), but trimester and thyroid function were 
significantly associated (p<0.001) (Table V).
In about half (54.4%) of the thyroid dysfunction group, 
goiter was present.  The odds for thyroid dysfunction in 
women with goiter were 2.5 times in comparison to 
those with the absence of goiter (95% CI: 1.93-3.24; p 
<0.001) (Table VI).
According to ATA criteria, 32.8% were detected to have 
dysfunction, whereas 18.9 according to conventional 
criteria (Table VII). The ATA criteria categorised 26 
individuals as having hypothyroidism but applying the 
conventional criteria, 6 of them classified as sub-clinical 
hypothyroidism. Similarly, the ATA method classified 
304 persons in the sub-clinical hypothyroidism group, 

but 190 of them were classified as euthyroid by the 
conventional method. So, there was a 62.5% mismatch.  
Further, the ATA method classified 742 individuals in 
the euthyroid group, but the conventional method 
classified 38 of them as having sub-clinical 
hyperthyroidism. There is no mismatch between the 
classification of subclinical hyperthyroidism and overt 
hyperthyroidism in the two criteria. Overall, 

conventional cutoffs missed 21.2% (234/1102) cases. 
The kappa statistic was 0.497, representing a moderate 
agreement (p<0.001) (Table VIII).

Discussion
In this study, according to ATA criteria, subclinical 
hypothyroidism was most frequently observed in the 
second trimester (50.5%). The frequency was low in the 
first trimester (28.78%) and further in the third trimester 
(19.23%). The observed prevalence rates across 
trimesters could be attributed to physiological variations 
in thyroid function during pregnancy. The increased 
demand for thyroid hormones, particularly in the first 
and second trimesters, might increase frequency during 
these periods.22 Bangladesh is particularly an 
iodine-deficient area, with reduced dietary iodine 
consumption, which may contribute to this higher 
frequency of SCH. Anwar et al. also reported the iodine 
nutritional status among pregnant women, considering  
WHO suggested cut-off value median urinary iodine 
(<150mg/L); all pregnant women in the first and third 
trimesters and around 90% in the second trimester were 
deficient in iodine nutrition, indicates that practically all 
pregnant women lack sufficient iodine in their diet.1,23 
Similar studies conducted among pregnant women in the 
first trimester in Bangladesh by Farhana et al. and 
Jahangir et al. found the frequency of subclinical 
hypothyroidism at 21.5% and 11.33%, respectively.24,25 
These disparities may be related to differences in sample 
size. Another study by Murshed et al. found that the 
frequencies of SCH were 28%, 51%, and 41% among 
the first, second, and third trimesters, respectively.26 The 
findings of these studies are consistent with our results.
Considering the maternal age, the current study found 
that thyroid dysfunction was more commonly observed 
in younger pregnant women, and dysfunction gradually 
decreased with the advancement of age. Dieguez et al. 
found no association between TSH, FT4 and mother 

age.27 After evaluating 5223 pregnant women, Potlukova 
et al. concluded that advancement of maternal age is not 
associated with thyroid disorders.28 Another study by 
Korevaar et al. found that advanced maternal age was 
associated with an increased risk of gestational thyroid 
dysfunction. This association may be related to changes 
in immune regulation and hormonal fluctuations that 
occur with the advancement of age.29 Nevertheless, it is 
not possible to conclude from this study that the 
increasing gestational age is a significant predictor of 
thyroid dysfunction because we did not measure TSH in 
all three trimesters in the same patients.
This study examines the relationship between obstetric 
factors and the condition of thyroid function. The 
findings indicate no association between parity and 
thyroid function status (p = 0.066). Still, trimesters have 
a significant association with thyroid function 
(p=<0.001). However, in another study at BSMMU, 
Fatema et al. found a substantial association with parity 
but no association with trimester.30 This disparity may be 
due to different sample sizes and the cross-sectional 
nature of both studies. 
In our study, about 54.4% (219/650) of mothers had 
associated goiter. The association between thyroid 
dysfunction and goiter is statistically significant. This 
may be a part of the pregnancy-related enlargement of 
the thyroid gland, which happens commonly to most 
pregnant ladies.30,31 
The present study evaluated thyroid function under the 
ATA criteria. It was found that stringent criteria of ATA 
encompass 32.8% of women as dysfunctional, whereas 
18.9% by conventional criteria. Concordance and 
discordance of the frequencies of thyroid dysfunction 
between the two criteria were also studied here, which 
showed that functional subgroups between these two 
reference categories were significantly different. Out of 
304 subclinical hypothyroid women, as detected by 
ATA, 190 subjects were detected as euthyroid by 

conventional criteria, and out of 26 hypothyroid, 6 
women were considered as subclinical hypothyroidism 
by conventional criteria. 21.2% of women with thyroid 
dysfunction, mostly with subclinical hypothyroidism, 
could have been misclassified if we used a non-pregnant 
reference value. 
A study in Australia investigated 2159 pregnant women 
during the 9th to 13th weeks of pregnancy. The findings 
revealed that using the conventional laboratory reference 
range for pregnant women would lead to inappropriate 
classification of thyroid status in more than 20% of the 
cases.32 In a study by Wang et al., it was found that using 
reference intervals for non-pregnant women on pregnant 
women leads to misclassification of thyroid status in 
6.1-31.0% of cases among the 1744 pregnant women 
evaluated.33 These studies support similar findings in 
pregnant women of this study.    
The strengths of this study include large sample sizes, 
pregnant women of different trimesters, and residents of 
various areas of Bangladesh. Thyroid peroxidase (TPO) 
antibodies, urine iodine levels, and thyroid gland 
ultrasonography were not assessed. Although this study 
has several limitations, it does highlight the urgent need 
for extensive research to ascertain the efficaciousness of 
thyroid disorders in Bangladesh during the various 
trimesters of pregnancy.  

Conclusion
This study noticed thyroid disorders are common in 
asymptomatic pregnant women at their initial antenatal 
assessment. So, regardless of gestational age, all 
pregnant women should have a thyroid function test at 
their initial antenatal checkup. The ATA reference values 
for thyroid function tests for each gestational age should 
be considered to avoid missing diagnoses of thyroid 
disorders. 

Conflict of interest
The authors have no conflicts of interest to disclose.
Acknowledgements
We gratefully acknowledge the Department of Endocrinology, 
Department of Obstetrics and Gynecology, Department of 
Microbiology & Immunology BSMMU, and all the study 
participants.
Disclosure 
The authors have no multiplicity of interest to disclose.
Financial Disclosure 
The study did not receive any funding.
Data Availability 
Any inquiries regarding supporting data availability of this study 
should be directed to the corresponding author and are available from 
the corresponding author on reasonable request.

Ethical Approval and Consent to Participate 
This study was approved by the Institutional Review Board (IRB) of 
BSMMU, Reg no. BSMMU/2016/2755. Informed written consent 
was obtained from each of the participants included in the study.
Copyright: ©2024. khan et al. Published by Journal of Association 
of Clinical Endocrinologist and Diabetologist of Bangladesh. This 
article is published under the Creative Commons CC BY-NC License 
(https://creativecommons.org/licenses/by-nc/4.0/). This license 
permits use, distribution and reproduction in any medium, provided 
the original work is properly cited, and is not used for commercial 
purposes.
How to cite this article: Khan MA, Alam MJ, Goit SK, Fariduddin 
M. The frequency and pattern of thyroid disorders in pregnant 
women during the first antenatal visit. J Assoc Clin Endocrinol 
Diabetol Bangladesh 2024; 3(2): 40-46
Publication History
Received on: 18 Feb 2024
Accepted on: 30 May 2024
Published on: 01 July 2024

References
1. Hossain MA, Hasanat MA, Khan MA, Naznin J, Alam KA, 

Jar-Gaffar MA, et al. Iodine nutrition status in clinically 
euthyroid pregnant women attending in BSMMU. Bangabandhu 
Sheikh Mujib Medical University Journal 2016;9(1):38-43. DOI: 
https://doi.org/10.3329/bsmmuj.v9i1.28942.

2. Haddow JE, Palomaki GE, Allan WC, Williams JR, Knight GJ, 
Gagnon J, et al. Maternal thyroid deficiency during pregnancy 
and subsequent neuropsychological development of the child. N 
Engl J Med 1999;341(8):549-55. DOI: 10.1056/ 
NEJM199908193410801. 

3. Kumar R, Bansal R, Shergill HK, Garg P. Prevalence of thyroid 
dysfunction in pregnancy and its association with feto-maternal 
outcomes: A prospective observational study from a tertiary care 
institute in Northern India. Clinical Epidemiology and Global 
Health 2023; 19:101201. DOI: https://doi.org/10.1016/ 
j.cegh.2022.101201.

4. Komendova I, Spitalnikova S. Intellectual performance of 
children of mothers with an untreated thyroid disorder in the first 
trimester of pregnancy. Endokrynol Pol 2018;69(3):241-245. 
DOI: 10.5603/EP. a2018.0025. 

5. Lazarus JH, Kaklamanou M. Significance of low 
thyroid-stimulating hormone in pregnancy. Curr Opin 
Endocrinol Diabetes Obes 2007;14(5):389-92. DOI: 10.1097/ 
MED.0b013e3282ef45d3. 

6. Marx H, Amin P, Lazarus JH. Hyperthyroidism and pregnancy. 
BMJ 2008;336(7645):663-67. DOI: 10.1136/ 
bmj.39462.709005.AE.  

7. Patil-Sisodia K, Mestman JH. Graves hyperthyroidism and 
pregnancy: a clinical update. Endocr Pract 2010;16(1):118-29. 
DOI: 10.4158/EP09233.RA.

8. Casey BM, Dashe JS, Wells CE, McIntire DD, Leveno KJ, 
Cunningham FG. Subclinical hyperthyroidism and pregnancy 
outcomes. Obstet Gynecol 2006;107:337-41. DOI: 10.1097/ 
01.AOG.0000197991.64246.9a. 

9. Lazarus JH, Kaklamanou M. Significance of low 
thyroid-stimulating hormone in pregnancy. Curr Opin 
Endocrinol Diabetes Obes 2007;14(5):389-92. DOI: 
10.1097/MED.0b013e3282ef45d3. 

10. Vaishnav S, Pandya D, Shrivastava R, Patel N, Phatak AG, Patel 
A. Early treatment will prevent feto-maternal complications in

 thyroid disorders during pregnancy: A prospective study. J 
Family Med Prim Care 2023;12(12):3393-98. DOI: 10.4103/ 
jfmpc.jfmpc_1185_23. 

11. Klein RZ, Haddow JE, Faix JD, Brown RS, Hermos RJ, 
Pulkkinen A, et al. Prevalence of thyroid deficiency in pregnant 
women. Clin Endocrinol (Oxf) 1991;35(1):41-46. DOI: 
10.1111/j.1365-2265.

12. Lisco G, De Tullio A, Triggiani D, Zupo R, Giagulli VA, De 
Pergola G, et al. Iodine deficiency and iodine prophylaxis: An 
overview and update. Nutrients 2023;15(4):1004. DOI: 
10.3390/nu15041004.

13. Yadav V, Dabar D, Goel AD, Bairwa M, Sood A, Prasad P, et al. 
Prevalence of hypothyroidism in pregnant women in India: A 
meta-analysis of observational studies. J Thyroid Res 2021; 
2021:5515831. DOI: 10.1155/2021/5515831. 

14. Casey BM, Dashe JS, Wells CE, McIntire DD, Byrd W, Leveno 
KJ, et al. Subclinical hypothyroidism and pregnancy outcomes. 
Obstet Gynecol 2005;105(2):239-45. DOI: 10.1097/ 
01.AOG.0000152345.99421.22.

15. Negro R. Thyroid insufficiency during pregnancy: complications 
and implications for screening. Expert Rev Endocrinol Metab 
2008;3(2):137-46. DOI: 10.1586/17446651.3.2.137. 

16. Negro R, Formoso G, Mangieri T, Pezzarossa A, Dazzi D, 
Hassan H. Levothyroxine treatment in euthyroid pregnant 
women with autoimmune thyroid disease: effects on obstetrical 
complications. J Clin Endocrinol Metab 2006;91(7):2587-91. 
DOI: 10.1210/jc.2005-1603. 

17. Idris I, Srinivasan R, Simm A, Page RC. Maternal 
hypothyroidism in early and late gestation: effects on neonatal 
and obstetric outcome. Clin Endocrinol (Oxf) 
2005;63(5):560-65. DOI: 10.1111/j.1365-2265.2005.02382. x. 

18. Benhadi N, Wiersinga WM, Reitsma JB, Vrijkotte TG, Bonsel 
GJ. Higher maternal TSH levels in pregnancy are associated with 
increased risk for miscarriage, fetal or neonatal death. Eur J 
Endocrinol 2009;160(6):985-91. DOI: 10.1530/EJE-08-0953.  

19. Stagnaro-Green A, Chen X, Bogden JD, Davies TF, Scholl TO. 
The thyroid and pregnancy: a novel risk factor for very preterm 
delivery. Thyroid 2005;15(4):351-57. DOI: 10.1089/ 
thy.2005.15.351. 

20. Williams GR. Neurodevelopmental and neurophysiological 
actions of thyroid hormone. J Neuroendocrinol. 
2008;20(6):784-94. DOI: 10.1111/j.1365-2826.2008.01733. x. 

21. Pop VJ, Brouwers EP, Vader HL, Vulsma T, van Baar AL, de 
Vijlder JJ. Maternal hypothyroxinaemia during early pregnancy 
and subsequent child development: a 3-year follow-up study. 
Clin Endocrinol (Oxf) 2003;59(3):282-88. DOI: 10.1046/ 
j.1365-2265.2003.01822. x.

22. Stagnaro-Green A, Abalovich M, Alexander E, Azizi F, Mestman 
J, Negro R, et al. American Thyroid Association taskforce on 
thyroid disease during pregnancy and postpartum. Guidelines of

 the American Thyroid Association for the diagnosis and 
management of thyroid disease during pregnancy and 
postpartum. Thyroid 2011;21(10):1081-125. DOI: 10.1089/ 
thy.2011.0087. 

23. World Health Organization. Assessment of iodine deficiency 
disorders and monitoring their elimination: a guide for 
programme managers. World Health Organization. 2007. 

24. Akter F, Kamrul-Hasan AB, Ahmed EU, Selim S, Aalpona FZ, 
Emran MS, et al. Thyroid Dysfunction and Autoimmunity in 
First Trimester of Pregnancy, single-centre Experience in 
Bangladesh. Mymensingh Med J 2018;27(3):603-09. 

25. Alam MJ, Fariduddin M, Hasanat MA, Khan MA, Shehab MA. 
Thyroid dysfunction and maternal and fetal complications in 
pregnancy: A study in a tertiary care hospital. Dhaka, 
Bangladesh. IOSR Journal of Dental and Medical Sciences 
2020;19(11): 60-67. DOI: 10.9790/0853-1911066067.

26. Khan MA, Hasanat MA, Alam MJ, Hossain MA, Saleh AA, 
Fariduddin M. Thyroid hormone profile in apparently healthy 
pregnant women attending a tertiary care hospital of Bangladesh. 
Bangabandhu Sheikh Mujib Medical Univ J 2015;8(2):91-94. 
DOI: https://doi.org/10.3329/bsmmuj.v8i2.28928. 

27. Dieguez M, Herrero A, Avello N, Suarez P, Delgado E, 
Menendez E. Prevalence of thyroid dysfunction in women in 
early pregnancy: does it increase with maternal age? Clin 
Endocrinol (Oxf) 2016;84(1):121-6. DOI: 10.1111/cen.12693.

28. Potlukova E, Potluka O, Jiskra J, Limanova Z, Telicka Z, 
Bartakova J, et al. Is age a risk factor for hypothyroidism in 
pregnancy? An analysis of 5223 pregnant women. J Clin 
Endocrinol Metab 2012;97(6):1945-52. DOI: 10.1210/ 
jc.2011-3275.  

29. Korevaar TI, Nieboer D, Bisschop PH, Goddijn M, Medici M, 
Chaker L, et al. Risk factors and a clinical prediction model for 
low maternal thyroid function during early pregnancy: two 
population-based prospective cohort studies. Clin Endocrinol 
(Oxf) 2016 Dec;85(6):902-09. DOI: 10.1111/cen.13153.

30. Islam FB, Ghosh L, Khanam NN, Anam AA. Thyroid disorders 
in pregnancy: Role of routine antenatal thyroid screening. 
Ibrahim Cardiac Medical Journal 2020;10(1-2):74-83.

31. Khandakar MA, Ali MS, Kahtun M. Thyroid status of normal 
pregnant women in Dhaka City. Mymensingh Med J 
2002;11(1):1-5.

32. Gilbert RM, Hadlow NC, Walsh JP, Fletcher SJ, Brown SJ, 
Stuckey BG, et al. Assessment of thyroid function during 
pregnancy: first-trimester (weeks 9-13) reference intervals 
derived from Western Australian women. Med J Aust 
2008;189(5):250-53. DOI: 10.5694/j.1326-5377.2008.tb02015. x.

33. Wang QW, Yu B, Huang RP, Cao F, Zhu ZQ, Sun DC, et al. 
Assessment of thyroid function during pregnancy: the advantage 
of self-sequential longitudinal reference intervals. Arch Med Sci 
2011;7(4):679-84. DOI: 10.5114/aoms.2011.24139.

46J Assoc Clin Endocrinol Diabetol Bangladesh July 2024;3(2)


