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ABSTRACT

Objective: To evaluate differences in maternal thyroid hormone levels between mothers of Small for
gestational age (SGA) and Appropriate for gestational age (AGA) newborns in Pakistan.

Methods: This case-control study was conducted among AGA and SGA mothers at Lady Reading
Hospital and KMU in Peshawar. After screening 300 postnatal mothers and applying inclusion and
exclusion criteria, 63 participants were enrolled, including 32 SGA mothers and 31 AGA mothers. The
sample size was determined using the online software OpenEPI, assuming a confidence interval of
95%. The sampling technique used was a non-probability, purposive technique. Healthy mothers of
AGA and SGA newborns were included. Thyroid Profiles were compared to the baby’s gestational ages.
Mothers' socio-demographic, socioeconomic, and reproductive history were all gathered through
guestionnaires. Anthropometric measurements were done. Blood sampling was done to estimate the
thyroid profile of the participant mothers, including TSH, fT4, and fT3. Data Analysis was done using
SPSS version 26.

Results: In the present study, differences in the thyroid hormone profile, including fT3, fT4, and TSH,
were explored in sixty-three (1-7 days postnatal) mothers aged between 16-35 years (Mean £ SD; 24.75
+5.06 years). The results showed no difference in the Means of T4, fT3, and TSH among the two study
groups. The Body Mass Index (BMI) of 44.4% of mothers was in the normal range. The frequency of
SGA babies’ mothers with normal BMI was less than the mothers of AGA babies (SGA=34.4%,
AGA=54.8 %). Upon comparison with AGA mothers, SGA mothers were found to be of short stature. A
comparison of previous SGA history was also found to be significant.

Conclusion: There was no appreciable difference between the thyroid hormone levels of mothers of
the two groups.
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INTRODUCTION A Fetus having a weight less than the tenth

o percentile of appropriate weight for that specific
Recent studies indicate that globally, over 30 gestational age is defined as Small for
million mothers give birth to babies who are Gestational Age or "SGA". Another criterion of
small for gestational age (SGA), W'thl poor SGA is when the mother's fundal height during
countries having the highest prevalence.! 26% pregnancy is 2.5 cm less than normal or if the
infant mortality is reported in South Asia, where baby is underweight i.e. less than 2500 grams
34% of babies born are small for gestational immediately after birth.4 5 Genetic, hormonal,
age.?However, it has been reported that 3-10% and environmental factors play a great role in
of pregnancies in Pakistan result in SGA the growth of the fetus, 7 and subsequent
newborns development of the child.8 Low birth weights

are common in constitutionally normal SGA
newborns, probably because of genetic traits
such as maternal height, weight, ethnicity, and
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SGA. 1 According to recent studies, thyroid
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hormones have been reported to have a direct
impact on placental formation and development
and are found to be essential for the
neurodevelopment of the fetus.!* During the
second and third trimesters, thyroid hormones
accelerate intrauterine growth by increasing
fetal metabolism, stimulating the secretion of
growth factors and growth hormone, and
playing a role in the maturation and
differentiation of Fetal organs.?2 The frequency
of thyroid hormone derangement is relatively
high in pregnant women. About 10% of
pregnancies suffer from subclinical
hypothyroidism.® Collective data clearly show
a strong correlation between the probability of
unfavorable outcomes and low maternal T4
levels. ** The adverse outcomes for the fetus
may be in the form of cognitive impairment,
neurological problems, respiratory distress,
increased perinatal morbidity, premature birth,
and low birth weight. .15

Due to the high occurrence of thyroid
dysfunction during gestation’® and the
associated risks to the growing fetus, this study
is carried out to compare the thyroid profile of
mothers of small for gestational age (SGA) and
appropriate for gestational age (AGA) babies.

MATERIALS AND METHODS

After obtaining approval from the Research
Ethical Committee and Advanced Study
Research Board of KMU No:
KMU/IBMS/IRBE/2023/680, this study was
conducted at Lady Reading Hospital in
Peshawar. The study duration was 6 months,
from 1%t Feb 2023 to 30 August 2023. The
sampling technique used a non-probability,
purposive technique. The sample size was
determined using the online software Open
EPI, assuming a confidence interval of 95%.

After screening 300 postnatal mothers, and
applying inclusion and exclusion criteria, 63
participants were enrolled, including 32 SGA
mothers and 31 AGA mothers. Healthy mothers
of AGA and SGA newborns, aged 16 to 35

years, who were 1-7 days postnatal were
included. Mothers with a history of twin
pregnancy, pre-eclampsia, and other systemic
illnesses like diabetes, chronic kidney disease,
and heart and liver disease were excluded.
Informed consent was taken from all those who
were taking part in the study. Level 4 of
Brighton's Scale was used for SGA babies’
identification. 3

Socio-demographic information, reproductive
history, and anthropometric details were
collected from participants. Three milliliters of
blood were drawn by a 5 ml disposable syringe,
by aseptic technique from each subject, and
shifted to (Lithium- Heparin) Gel tubes. Serum
was separated from whole blood through
centrifugation at 4000 rpm for 15 minutes.
Before centrifugation, clot formation was
confirmed.  Using calibrated micropipettes
serum was transferred into pre-labelled
sterilized Eppendorf tubes. The serum was then
stored for further analysis.

The serum sample was analyzed for Thyroid
Profile, including fT4, fT3, and TSH Assay. TSH
assay was performed on, Chemiluminescent
Microparticle Immunoassay (CMIA) using the
Architect TSH 7K62 Kit. Free T3 and fT4 were
measured using Architect free T3 7K63 kit and
free T4 7K65 kit, respectively on the same
principle of CMIA.

SPSS 26 was used for statistical data analysis.

The normality of data was determined using the
K-S test (Kolmogorov Smirnov test), which
showed that TSH data was not normally
distributed, while data for fT3 and fT4 were
normally distributed. An Outlier was removed
to make TSH data normal. Numerical data was
analyzed using means and standard deviations.
However, frequencies and percentages were
measured for categorical data. Independent
sample t-test was applied to compare numerical
data with normal distribution. For, categorical
data chi-square test was used.

RESULTS

Table 1: Anthropometric Data of SGA and AGA Mothers

AGA SGA Total P-value

No =31 No =32 No = 63

Mean £SD Mean £SD Mean £SD
Maternal
Weight (kg) 62.47 +13.01 60.89 + 11.29 61.67 +12.10 0.607
Height (m) 1.56 +0.13 1.48 +0.14 1.52+0.14 0.026**
Age (yrs) 24.32 £5.42 24.31 £ 4.76 24.32 £ 5.04 0.99
BMI (kg/m?) 25.73 +5.73 28.30 £ 7.19 27.03 £ 6.57 0.13
?LZ‘;"bom Weight | 5 31 4 0.58 2.11+0.26 2.70 + 0.74 0.000%*
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Significant difference: ***P value < 0.001, ** P value < 0.01

The anthropometric measurements, which include newborns' weight, height, BMI, and age were
compared and the difference in the height (P value < 0.026) was found significant, and the difference
in the weight of newborns (P <0.000) was highly significant, as illustrated in Table 1.

Table 2: Reproductive History of SGA and AGA Mothers

Total SGA AGA P value
n=63 n=32 n=31
Parity
Primipara (1) 11(17.5%) 5(15.6%) 6(19.4%) 0.687
Multipara (>1) 52(82.5%) 27(84.4%) 25(80.6%)
Weight Increase During Pregnancy
Mild 23(36.5%) 17(27.0%) 6(9.5%) 0.027
Moderate 30(47.6%) 12(19.0%) 18(28.6%)
Severe 10(15.9%) 3(4.8%) 7(11.1%)
Interval During Pregnancies
<1.5 years 32(50.8%) 18(56.3%) 14(45.2%) 0.289
>1.5 years 31(49.2%) 14(43.8%) 17(54.8%)
Past History of SGA
Positive 23(36.5%) 19(59.4%) 4(12.9%) 0.000
Negative 40(63.5%) 13(40.6%) 27(87.1%) '

SGA and AGA mothers, reproductive history e.g. Parity, Gap during pregnancies, and previous SGA
babies history and weight gain of the mother during pregnancy were analyzed, which showed that the
difference between both groups was significant, in terms of previous SGA history (P value <0.000) and
weight gain during pregnancy (P value <0.017) as illustrated in Table 2.

Table 3: Comparison of Thyroid Hormone levels in SGA and AGA Mothers

AGA SGA Total P value

N=31 N=32 N=63

Mean £SD Mean £SD Mean £SD
TSH 1.62+1.03 1.47 + 0.96 1.54 + 0.99 0.540
fT4 0.90 £ 0.11 0.96 £ 0.14 0.93+0.13 0.058
fT3 2.82+0.45 2.96 £ 0.54 2.89 £ 0.50 0.267

Thyroid profiles were compared among both groups, as shown in Table 3, Mean TSH levels were not
found to be significant among the two groups (P value = 0.054), and the difference between the mean
free T3 was also not significant (P value > 0.267). The free T4 mean of mothers was found to be
insignificant (P value = 0.058).

Table 4: Odds Ratio

Abnormal thyroid levels | Normal thyroid level Odds ratio
SGA Mothers 3 29 1.50
AGA Mothers 2 29

SGA mothers had 1.5 times higher odds of abnormal thyroid values than AGA mothers.

The risk estimation, however, is not statistically significant (p = 1.00)
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DISCUSSION

The prevalence of births of babies who are
small for gestational age in low-income nations
is reported to be very high.16 Despite this,
related studies on the Pakistani population are
very scarce. The most important reason is the
lack of "antenatal data 'throughout pregnancy.*
Thyroid dysfunction as a risk factor for growth
restriction observed in SGA is unclear. Due to
the paucity of literature in Pakistan that
explicitly examines the factors causing SGA,
the current study was conducted to estimate the
thyroid profiles of SGA and AGA mothers by
analyzing the serum levels of fT3, T4, and TSH
in both groups. Our study favors the results of
a research study by Sarah Feigl et al in which
there was no correlation among the mother's
thyroid hormone levels, including TSH, T3, T4,
and SGA.1" The results of a study by Mannisto
et al. who analyzed the perinatal outcome and
anthropometric measurements of infants
regarding the mother's thyroid status, were in
concordance with the findings of the current
study results, proving no correlation between
maternal thyroid-stimulating hormone and the
baby's length and weight. The reason may be
the differences in other environmental and
nutritional factors during pregnancy.18

It is evident from the literature that fetal growth
is affected by maternal thyroid hormones. Cia
et al. found a positive association between fT3
and fetal development. Furthermore, a negative
correlation was determined between fetal
growth and fT4, but no association was found
between adverse fetal outcomes and TSH.19
Likewise, a research study by John et al.
established a significant positive association
between the baby's weight and fT3, and an
inverse association was discovered between
fT4 and the baby's weight.'> Marco Medici et al.
investigations on the effect of thyroid hormones
on the birth weight of babies established that
levels of fT4 in the upper normal range are
associated with increased risk of SGA, but, not
for TSH. These results do not favor the results
of our study. 2° Given that another study by Zhu
et al. found that increased fT4 hormone levels
are directly related to the risk of SGA and LBW,
the reason is the possible difference in
population characteristics. 2t

This study has a few limitations. Since there
was a small sample size, it does not apply to
the whole population. Furthermore, postpartum
mothers were enlisted to determine the thyroid
dysfunction between the SGA and AGA groups.
Another limitation was that the sole way to
identify SGA and AGA babies was by their birth
weight (level 4 of the Brighton Scale) because

https://doi.org/10.70520/kjms.v18i2.677

173

there was no data available regarding
ultrasound findings of SGA during the antenatal
period in our region. Furthermore, neither
tertiary care hospitals nor the peripheral
healthcare system adheres to the RCOG
recommendations for early identification of
SGA. Large-scale studies with big sample sizes
and more antenatal data are required to identify
the effects of thyroid dysfunction on the risk of
SGA births.

CONCLUSION

There was no appreciable difference between
the thyroid hormone levels of mothers of the two
groups.

Recommendations: A multicenter trial with a
large sample size should be conducted. In high-
risk cases, thyroid hormone levels should be
measured during antenatal checkups. Mothers
should also be given proper nutritional support,
guidance, and counseling.
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