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ABSTRACT

Background & objective: The thyroid gland is critical for maintaining metabolism and ensuring normal fetal
neurological development. A deficiency of thyroid hormone during pregnancy can lead to irreversible neurological
deficits and mental retardation in the child. Maternal hypothyroidism can also cause pregnancy complications such as
pre-eclampsia and preterm delivery. The present study was designed to screen for maternal hypothyroidism by
assessing serum thyroid-stimulating hormone (TSH) levels in pregnant women during their second and third
trimesters.

Methods: This cross-sectional study was conducted at the Antenatal Clinic of Mymensingh Medical College Hospital
from September 2004 to June 2005. A total of 100 pregnant women in their second and third trimesters were
consecutively included. Serum TSH was measured using an immunoradiometric assay. For participants in the 2nd and
3rd trimesters, TSH levels below 0.2 mIU/L and above 3.0 mIU/L were considered decreased and raised respectively.

Results: The mean age of the participants was 25.4 £ 5.1 years. A majority (82%) of the women were in their third
trimester. The mean serum TSH level was 1.90 £+ 1.32 mIU/L. The study found that 96% of the pregnant women had
normal TSH levels, while 3% had decreased and 1% had raised TSH levels. The distribution of participants by trimester
showed a strong skew towards the third trimester, with 82% of women in their third trimester and 18% in their second
trimester.

Conclusion: The findings suggest that the prevalence of abnormal TSH levels in pregnant women visiting the
Mymensingh Medical College Hospital antenatal clinic is low. However, the high proportion of women attending their
first antenatal visit in the third trimester underscores the need for public awareness campaigns to encourage earlier
prenatal care. A comprehensive screening program for pregnant mothers is recommended to ensure timely diagnosis
and treatment, thereby preventing potential adverse outcomes for both the mother and the fetus.
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INTRODUCTION:

The thyroid gland maintains optimal metabolism
and is essential for normal growth and
maturation. Thyroid hormones, like thyroxin (T4),
stimulate oxygen consumption, regulate
metabolism, and are necessary for healthy
development!. A deficiency in T4 in utero can
cause clinical, mental retardation in humans?. T4
is vital for neuron development from the second
trimester of intrauterine life to the second
postnatal year, and its deficiency during this
period can lead to defective development of
dendrites and dendritic spines3*

Thyroid  function is controlled by the
thyroid-stimulating hormone (TSH) from the
anterior pituitary! TSH secretion is regulated by
thyrotropin-releasing hormone (TRH) and is
subject to negative feedback from high circulating
thyroid hormone levels. The normal TSH level in
adults is 0.5 to 5 TO/L. During pregnancy, TSH
levels decrease while T4 increases, which is a
normal physiological change®. Congenital
hypothyroidism is a known cause of mental
retardation®. Symptoms are often subtle, and
irreversible brain damage can occur before a
diagnosis is made’. Studies have shown that
hypothyroid infants treated before three months
of age have a 70% chance of an IQ above 85,
while 85% of those treated between three and
seven months have definite mental deficiencys®.
TSH assays are widely used for screening
pregnant women for hypothyroidism. Previous
studies suggest that early detection and
treatment can reduce serious consequences for
both the mother and fetus®. When thyroid
deficiency occurs in both the pregnant woman and
her fetus, the child's neuropsychological
development is adversely affected. Thyroid
hormone must be supplied by the mother during
the first trimester, as the fetus does not secrete its
own until the middle trimester. In the middle and
last trimesters, both the mother and fetus supply
the hormone, but primarily the mother. This is
evident in infants with sporadic congenital
hypothyroidism, who are often normal at birth
because of placental T4 passage, but if left
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untreated, will become permanently mentally
retarded. This understanding led to neonatal
screening programs?,

The importance of maternal thyroid secretion is
also evident in regions with endemic iodine
deficiency. When iodine intake is very low, both
the mother and fetus have poor thyroid function,
leading to not only mental retardation but also
neurological deficits like spasticity, ataxia, and
deaf-mutism, which are not seen in sporadic
congenital hypothyroidism. These abnormalities
can be prevented by increasing the mother's
iodine intake, but this must be done at the
beginning of the second trimestert!. Maternal
hypothyroidism, even in areas with sufficient
iodine intake, can lead to decreased fertility, and
in those who become pregnant, there is an
increased frequency of pre-eclampsia and preterm
delivery. Their infants may be small for gestational
age and mildly mentally retarded. Consequences
for the mother also include elevated serum TSH,
goiter, and hypothyroidism. This risk is particularly
high in iodine-deficient women, who may face
long-term goiter and other issues. Lack of iodine
also carries social and cultural consequences, as
infertility and fetal wastage can affect a woman's
quality of life and her role in the family!2!3, These
risks underscore the importance of studying TSH
levels during antenatal visits. The present study
was therefore designed to assess TSH levels of
pregnant women during antenatal care in their
second and third trimesters, to screen for
hypothyroidism in pregnant mothers. The findings
of this study may be helpful for the obstetric-care
providers to prevent potential adverse outcomes
for both the mother and the fetus that result from
clinical and subclinical hypothyroidism.

METHODS:

This was a cross-sectional study conducted at the
Antenatal Clinic of Mymensingh Medical College
Hospital from September 2004 to June 2005. The
study was approved by the Ethical Review
Committee of Mymensingh Medical College
Hospital (MMCH). A total of 100 pregnant women
at their second and third trimesters who visited
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the antenatal clinic (ANC) during the study period
were consecutively included in the study. Women
in their first trimester were excluded because
thyroid hormone deficiency is most critical for the
pregnant women and their fetus in the later
stages of pregnancy.

After selection of participants, 0.5 mL of venous
blood was collected from the antecubital vein into
a sterile test tube. The sample was sent to the
nuclear medicine center at Mymensingh Medical
College Hospital for TSH estimation. Serum was
separated using a spectrophotometer, preserved
at -20°C, and TSH was measured using an
immunoradiometric assay. Normal TSH level in the
first trimester of pregnancy was considered to
range from 0.1-2.5 mIU/L, in the second
trimester: 0.2-3.0 mIU/L, and in the third
trimester: 0.3-3.0 mIU/L. As our study
participants were in their 2nd and 3rd trimesters,
TSH levels below 0.2 and above 3.0 mIU/L were
considered decreased and raised respectively.
Data were processed and analyzed using the SPSS
(Statistical Package for Social Sciences) software.
Descriptive  statistics like frequency with
corresponding  percentages for categorical
variables, and mean and standard deviations from
the mean for continuous variables were employed
to describe the characteristics of the study
participants.

RESULTS:

The mean age of perticipanting women was 25.4
+ 5.1 years. One-third (33%) of the participants
were over 30 years old. In terms of socioeconomic
status, the majority (58%) belonged to the middle
class, followed by the upper class (23%) and
lower middle class (19%). Over half (53%) had a
primary level of education, while 28% had a
secondary education. Regarding obstetric history,
42% were primiparous (first pregnancy), 43%
had 1-3 children, 7% had 4-6 children, and 2%
had more than six children. Four women reported
a history of miscarriage. The distribution of
participants by trimester showed a strong skew
towards the third trimester, with 82% of women in
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their third trimester and 18% in their second
trimester.

The main finding of the study was the distribution
of serum TSH levels. The mean TSH level was
1.90 = 1.32 mIU/L. A vast majority of the
participants (96%) had TSH levels within the
normal range for their respective trimesters. Of
the remaining participants, 3% had a decreased
TSH level and 1% had a raised TSH level,
indicating subclinical hypothyroidism.

Table I. Distribution of participants by their demographic
characteristics

Demographic variables Frequency Percentage
Age (years)
18-21 27 27.0
22-25 31 31.0
26-29 09 9.0
>30 33 33.0
Socioeconomic status
Higher class 23 23.0
Middle class 58 58.0
Lower class 19 19.0
Educational status
Illiterate 19 19.0
Just can sign her name 10 10.0
Primary 53 53.0
Secondary and higher 28 28.0

Table Il. Distribution of participants by obstetric characteristics

Obstetric variables Frequency Percentage
Parity

Primipara 42 42.0

1-3 43 43.0

4-6 7 7.0

>6 2 2.0
H/o of Miscarriage/Abortion 4 4.0
Gestational period

2M trimester 18 18.0

3 trimester 82 82.0

Table ll1. Distribution of participants by serum TSH level

Serum TSH value (mIU/L) Frequency % Mean = SD
Normal (0.2-3.0 mIU/L) 96(96.0) 1.90£1.37
Raised (> 3.0 mIU/L) 1(1.0) 6.5

Decreased (< 0.2 mIU/L) 3(3.0) 0.13+0.01
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DISCUSSION

This study aimed to assess the thyroid status of
pregnant women in their 2" and 3™ trimesters
visiting the Mymensingh Medical College Hospital
antenatal clinic. Our findings underscore the
importance of TSH as a key indicator of maternal
and fetal health. The mean age of participants
(25.4 £ 5.1 years) was consistent with a study by
Khandakar and associates,* whose mean age was
25.2 £ 5.3 years. However, it was slightly higher
than the mean age reported by Kumar et al.?”
(21.1 = 5.2 vyears), suggesting a possible
demographic difference in the study populations.

Our demographic data revealed a predominantly
middle-class and primiparous study group. The
notable finding that 82% of participants were in
their third trimester suggesting that pregnant
women in this region may not seek antenatal care
until later in their pregnancy. This contrasts
sharply with large-scale international studies by
Haddow et al*® (n = 9403) and Klein et al'’ (n =
25000), where participants were exclusively in
their second trimester. This disparity may be a
significant public health issue, as early screening
is crucial for preventing adverse outcomes.

The core finding of this study is the high
prevalence of normal TSH levels among the
participants, with 96% of women showing TSH
levels within the established normal range for
their trimesters. The mean TSH level (1.90 + 1.32
mIU/L) was comparable to Kumar et al*® (mean
TSH: 1.03 = 1.02 mIU/L) and was slightly lower
than Khandakar and associates''* study report
(mean TSH: 2.56 + 0.92 mlIU/L). The low
prevalence of abnormal TSH levels-only 3% with
decreased TSH and 1% with raised TSH-is
particularly encouraging. This finding stands in
stark contrast to an earlier epidemiological study
by Awwal'®, who found that 39% of pregnant
women in Bangladesh during 1991-92 were
biochemically  hypothyroid. This significant
difference suggests that increased awareness and
the widespread use of iodized salt have likely
improved the overall thyroid health of the
population over time. This shift highlights the
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success of public health initiatives related to
iodine deficiency.

CONCLUSION:

This study demonstrates that the vast majority of
pregnant women in their second and third
trimesters attending the Mymensingh Medical
College Hospital antenatal clinic have normal
serum TSH concentrations. The prevalence of
decreased or elevated TSH levels is rare, which
aligns with recent findings in areas where iodine
deficiency is no longer a widespread issue.
However, the findings also highlight a critical need
for public awareness campaigns to encourage
earlier antenatal visits, particularly during the first
trimester, to ensure timely screening and
intervention. Implementing a comprehensive
thyroid screening program for all pregnant women
is essential to identify those at risk and prevent
the potentially devastating consequences of
hypothyroidism for both mother and child. Future
studies should be conducted with a larger sample
size to further validate these findings and provide
more robust data for public health policy
decisions.
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