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Abstract: 
Background: Hypertensive disorders in pregnancy (HDP) are a leading cause of maternal and fetal morbidity 
and mortality. Emerging evidence suggests that thyroid dysfunction, particularly hypothyroidism, may contribute 
to the development and severity of hypertension during pregnancy. Despite this, routine thyroid function screening 
is not universally implemented in antenatal care for hypertensive pregnant women. 
Aim: This study aims to assess thyroid function among hypertensive pregnant women and evaluate the correlation 
between thyroid dysfunction and different types of hypertensive disorders in pregnancy. 
Methods: A prospective observational study was conducted at Patna Medical College and Hospital (PMCH), 
Patna, from June 2022 to May 2023. A total of 100 hypertensive pregnant women were included. Thyroid function 
was assessed by measuring thyroid-stimulating hormone (TSH), free thyroxine (FT4), and free triiodothyronine 
(FT3) levels. Participants were categorized into euthyroid, subclinical hypothyroid, overt hypothyroid, and 
hyperthyroid groups. Blood pressure levels were recorded, and statistical analysis was performed using SPSS 
version 23.0. Associations between thyroid dysfunction and hypertensive disorders were analyzed using chi-
square and ANOVA tests. 
Results: Among the 100 hypertensive pregnant women, 65% were euthyroid, 20% had subclinical 
hypothyroidism, 10% had overt hypothyroidism, and 5% had hyperthyroidism. Preeclampsia was the most 
common hypertensive disorder (45%) and had the highest prevalence of thyroid dysfunction (40%). Women with 
overt hypothyroidism had significantly higher systolic (148.7 ± 6.5 mmHg) and diastolic (93.4 ± 4.8 mmHg) 
blood pressure compared to euthyroid women (138.4 ± 8.6 mmHg and 86.2 ± 6.3 mmHg, respectively, p < 0.05). 
The association between thyroid dysfunction and preeclampsia was statistically significant (p = 0.042). 
Conclusion: Thyroid dysfunction, particularly hypothyroidism, is prevalent among hypertensive pregnant women 
and is significantly associated with preeclampsia. The study suggests that altered thyroid function may exacerbate 
hypertension and contribute to poor pregnancy outcomes. 
Recommendations: Routine thyroid function screening should be considered in hypertensive pregnancies for 
early detection and management of thyroid dysfunction. Further large-scale, multi-center studies are needed to 
establish causal relationships and evaluate the benefits of thyroid hormone therapy in hypertensive pregnant 
women. 
Keywords: Hypertensive Disorders of Pregnancy, Thyroid Dysfunction, Preeclampsia, Hypothyroidism, 
Pregnancy Outcomes. 
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Introduction

(HDP) are a major global contributor to maternal 
and fetal morbidity and mortality. They include 
prenatal hypertension, preeclampsia, eclampsia, and 
chronic hypertension, and they complicate roughly 
5–10% of all pregnancies [1]. Among these, 
preeclampsia is particularly concerning due to its 
association with endothelial dysfunction, systemic 
inflammation, and multi-organ involvement. 
Thyroid dysfunction may be a key factor in the 

pathophysiology of pregnancy-related hypertension 
diseases, according to new research [2]. 

The development of the fetus, cardiovascular 
control, and maternal metabolism all depend on 
thyroid hormones. Due to placental human chorionic 
gonadotropin (hCG) stimulation, pregnancy causes 
physiological alterations in thyroid function, such as 
increased thyroid hormone synthesis and changed 
TSH levels [3]. However, in some women, these 
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adaptive mechanisms fail, leading to thyroid 
dysfunction, which can exacerbate hypertensive 
disorders. Studies indicate that hypothyroidism, 
both overt and subclinical, is correlated with an 
increased risk of gestational hypertension and 
preeclampsia [4]. Hypothyroidism may contribute to 
endothelial dysfunction, increased vascular 
resistance, and reduced nitric oxide availability, all 
of which are critical mechanisms in hypertension 
development [5]. 

Recent studies have explored the relationship 
between thyroid dysfunction and hypertensive 
pregnancy complications. A large cohort study by 
Nazarpour et al. (2020) found that subclinical 
hypothyroidism increased the risk of gestational 
hypertension and preeclampsia, suggesting that even 
mild thyroid abnormalities can have significant 
clinical consequences [6]. Another meta-analysis 
reported that pregnant women with thyroid 
dysfunction had a 1.8-fold higher risk of developing 
hypertensive disorders compared to euthyroid 
women [7]. Given this growing body of evidence, 
routine thyroid function screening in hypertensive 
pregnancies has been proposed as a potential 
strategy for early intervention and risk reduction [8]. 

Despite these findings, thyroid screening is not yet a 
standard component of antenatal care for 
hypertensive pregnancies in many settings. There is 
still controversy regarding the threshold for 
diagnosing subclinical hypothyroidism in 
pregnancy, as well as the potential benefits of 
levothyroxine treatment in reducing hypertensive 
complications [9]. Additionally, regional variations 
in iodine sufficiency, genetic predisposition, and 
autoimmunity may influence the relationship 
between thyroid dysfunction and hypertension, 
requiring more investigation [10]. This study aims to 
assess thyroid function among hypertensive 
pregnant women and evaluate the correlation 
between thyroid dysfunction and different types of 
hypertensive disorders in pregnancy. 

Methodology 

Study Design: This study was a hospital-based 
cross-sectional observational study. 

Study Setting: The study was conducted at Patna 
Medical College and Hospital (PMCH), Patna, a 
tertiary care hospital providing comprehensive 
maternal and fetal care. 

Study Duration: The study was carried out over a 
period of one year, from June 2022 to May 2023. 

Participants: For this study, 100 pregnant women 
with hypertension were included. Participants were 
selected based on specific inclusion and exclusion 
criteria. Informed consent was obtained. 

 

Inclusion Criteria 

• Pregnant women diagnosed with hypertension 
(gestational hypertension, preeclampsia, or 
chronic hypertension). 

• Singleton pregnancies. 
• Female participants in the study who are 

prepared to give their informed consent. 

Exclusion Criteria 

• Pregnant women with pre-existing thyroid 
disorders. 

• Patients with multiple gestations. 
• Women with a history of autoimmune diseases 

or any chronic systemic illness. 
• People taking drugs that are known to affect 

thyroid function, such as steroids and 
amiodarone. 

Bias Control: To minimize selection bias, 
participants were recruited consecutively based on 
predefined criteria. Measurement bias was reduced 
by using standardized laboratory assays for thyroid 
function tests. Confounding factors like gestational 
age, maternal age, and BMI were managed with the 
help of the proper statistical corrections. 

Data Collection: Data were collected through 
detailed history-taking, clinical examination, and 
laboratory investigations. Demographic details, 
obstetric history, blood pressure measurements, and 
thyroid function test results (TSH, FT3, FT4) were 
recorded for all participants. 

Procedure: Each participant underwent a thorough 
clinical evaluation, including blood pressure 
measurement using a standardized 
sphygmomanometer. Blood samples were collected 
under aseptic conditions and analyzed for thyroid 
function tests in the hospital laboratory. The thyroid 
function results were classified into normal, 
hypothyroid, or hyperthyroid based on standard 
reference values. 

Statistical Analysis: Microsoft Excel was used to 
enter the gathered data, and SPSS version 23.0 was 
used for analysis. Clinical and demographic features 
were gathered using descriptive statistics. 
Continuous variables were examined using an 
independent t-test or, if necessary, an ANOVA, and 
categorical variables were compared using the chi-
square test. P-values less than 0.05 were regarded as 
statistically significant. 

Results 

Baseline Characteristics of Participants: The 
study involved one hundred pregnant women with 
hypertension. Participants' ages ranged from 20 to 
40 years old, with a mean age of 28.4 ± 4.2 years. 
Table 1 displays the participants' distribution 
according to the type of pregnancy-related 
hypertension.
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Table 1: Distribution of Hypertensive Disorders in Pregnancy 

Type of Hypertension Number of Participants (n=100) Percentage (%) 
Gestational Hypertension 40 40.0% 
Preeclampsia 45 45.0% 
Chronic Hypertension 15 15.0% 

The majority of participants had preeclampsia 
(45%), followed by gestational hypertension (40%). 
Chronic hypertension was observed in 15% of the 
study population. 

Thyroid Function Test Results Among 
Participants: All individuals underwent thyroid 
function tests. Table 2 displays the thyroid function 
status distribution among pregnant hypertensive 
women.

 
Table 2: Thyroid Function Status Among Hypertensive Pregnant Women 

Thyroid Function Status Number of Participants (n=100) Percentage (%) 
Euthyroid (Normal) 65 65.0% 
Subclinical Hypothyroidism 20 20.0% 
Overt Hypothyroidism 10 10.0% 
Hyperthyroidism 5 5.0% 

The majority of hypertensive pregnant women 
(65%) had normal thyroid function, while 20% had 
subclinical hypothyroidism. Overt hypothyroidism 
was found in 10%, and 5% of women had 
hyperthyroidism. 

Comparison of Thyroid Function With Different 
Types of Hypertension: As indicated in Table 3, we 
classified participants and examined their thyroid 
function status in order to evaluate the relationship 
between thyroid dysfunction and the type of 
hypertension.

 
Table 3: Distribution of Thyroid Dysfunction Among Different Types of Hypertension 

Type of 
Hypertension 

Euthyroid 
(n=65) 

Subclinical 
Hypothyroidism 
(n=20) 

Overt 
Hypothyroidism 
(n=10) 

Hyperthyroidism 
(n=5) 

p-
value 

Gestational 
Hypertension (n=40) 

30(75.0%) 5 (12.5%) 3 (7.5%) 2 (5.0%) 0.042* 

Preeclampsia (n=45) 25(55.6%) 12 (26.7%) 6 (13.3%) 2 (4.4%) 
 

Chronic Hypertension 
(n=15) 

10(66.7%) 3 (20.0%) 1 (6.7%) 1 (6.7%) 
 

(*Significant at p < 0.05) 

• The frequency of subclinical 
hypothyroidism and overt hypothyroidism 
was higher in preeclampsia cases than in 
other types of hypertensions (p = 0.042, 
statistically significant). 

• Gestational hypertension had a higher 
percentage of euthyroid women (75%) 
compared to preeclampsia (55.6%). 

• Hyperthyroidism was least prevalent across 
all groups (≤6.7%). 

Correlation Between Thyroid Dysfunction and 
Blood Pressure Levels: We looked at the average 
systolic and diastolic blood pressure for each group 
with varying thyroid function. Table 4 summarizes 
the findings.

 
Table 4: Mean Blood Pressure Levels in Different Thyroid Function Groups 

Thyroid Function Status Mean Systolic BP (mmHg) ± SD Mean Diastolic BP (mmHg) ± SD 
Euthyroid (n=65) 138.4 ± 8.6 86.2 ± 6.3 
Subclinical Hypothyroidism (n=20) 145.2 ± 7.8 91.1 ± 5.9 
Overt Hypothyroidism (n=10) 148.7 ± 6.5 93.4 ± 4.8 
Hyperthyroidism (n=5) 142.1 ± 7.2 89.5 ± 5.2 
p-value 0.035 (Systolic)* 0.027 (Diastolic)* 

(*Statistically significant at p < 0.05) 
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• Hypertensive pregnant women with overt 
hypothyroidism had the highest mean systolic 
(148.7 mmHg) and diastolic (93.4 mmHg) BP 
values, suggesting a stronger correlation 
between thyroid dysfunction and elevated BP. 

• The euthyroid group had the lowest blood 
pressure levels, supporting the hypothesis that 
thyroid dysfunction may contribute to 
worsening hypertension. 

• The p-values for both systolic and diastolic BP 
differences among thyroid groups were 
statistically significant (<0.05). 

Key Findings 

1. Thyroid dysfunction was observed in 35% of 
hypertensive pregnant women, with subclinical 
hypothyroidism being the most common (20%). 

2. Preeclampsia cases had the highest prevalence 
of thyroid dysfunction, particularly subclinical 
and overt hypothyroidism (p = 0.042). 

3. Overt hypothyroidism was associated with the 
highest blood pressure levels, and there was a 
substantial difference in BP across thyroid 
function groups (p < 0.05). 

Discussion 

The study analyzed thyroid function among 100 
hypertensive pregnant women at PMCH, Patna, over 
a one-year period. The participants were classified 
based on their type of hypertension, with 45% 
diagnosed with preeclampsia, 40% with gestational 
hypertension, and 15% with chronic hypertension. 
The majority of participants (65%) had normal 
thyroid function (euthyroid), while 20% had 
subclinical hypothyroidism, 10% had overt 
hypothyroidism, and 5% had hyperthyroidism. 
These findings indicate a significant prevalence of 
thyroid dysfunction among hypertensive pregnant 
women, particularly hypothyroidism. 

A closer examination of thyroid dysfunction across 
different hypertensive groups revealed that 
preeclampsia was associated with a higher 
prevalence of thyroid abnormalities. In this group, 
26.7% had subclinical hypothyroidism, and 13.3% 
had overt hypothyroidism, whereas euthyroid status 
was more common in those with gestational 
hypertension (75%). This statistically significant 
association (p = 0.042) suggests that thyroid 
dysfunction, particularly hypothyroidism, may 
contribute to the pathophysiology of preeclampsia. 

Further analysis of blood pressure levels among 
different thyroid function groups showed that 
hypertensive women with overt hypothyroidism had 
the highest mean systolic (148.7 mmHg) and 
diastolic (93.4 mmHg) blood pressure levels, 
followed by those with subclinical hypothyroidism. 
The euthyroid group had the lowest blood pressure 
readings, and the differences in blood pressure 
across thyroid function groups were statistically 

significant (p < 0.05). This finding suggests that 
thyroid dysfunction, particularly hypothyroidism, 
may exacerbate hypertensive conditions in 
pregnancy, potentially worsening maternal and fetal 
outcomes. 

Recent research has investigated the connection 
between pregnancy-related hypertension problems 
and thyroid dysfunction. According to a Nigerian 
study that evaluated the thyroid function of 150 
pregnant women with hypertension, 81.3% were 
euthyroid, 8.7% had overt hypothyroidism, and 10% 
had subclinical hypothyroidism. Pregnant women 
with hypertension had significantly greater serum 
TSH levels than pregnant women without 
hypertension (p = 0.035). The study emphasized the 
need for routine thyroid function screening in 
hypertensive pregnancies to allow early diagnosis 
and intervention [11]. 

Similarly, a case-control study examining thyroid 
function in 100 pregnant women, including 53 with 
hypertension, found that hypertensive women had 
significantly elevated TSH levels (2.8 ± 4.0 mU/L) 
compared to normotensive women (1.7 ± 1.0 mU/L). 
The study also observed that serum FT3 levels were 
significantly lower in hypertensive women (3.1 ± 
1.1 pmol/L) than in normotensive women (4.4 ± 1.6 
pmol/L), suggesting a correlation between thyroid 
dysfunction and gestational hypertension [12]. 

Another cross-sectional study of 250 hypertensive 
pregnant women found that 23.4% had subclinical 
hypothyroidism, with TSH levels above 4 mU/L, 
while no cases of subclinical hyperthyroidism were 
reported. Among the participants, 76.4% were 
euthyroid, indicating that subclinical 
hypothyroidism might be a contributing factor in 
pregnancy-related hypertension [13]. 

Thyroid function was examined in a hospital-based 
observational case-control research conducted in 
India on 100 pregnant women, 50 of whom 
developed pregnancy-induced hypertension (PIH). 
Compared to pregnant women with normotension, 
women with PIH had noticeably higher TSH levels 
and lower levels of free T3 and T4. Additionally, a 
strong positive association between TSH and both 
diastolic blood pressure (r = 0.52, p < 0.05) and 
systolic blood pressure (r = 0.42, p < 0.05) was 
discovered, highlighting the importance of thyroid 
surveillance in hypertensive pregnancies [14]. 

A prospective study on thyroid dysfunction and 
hypertensive disorders in pregnant women 
confirmed hypothyroidism as a major risk factor for 
hypertension in pregnancy. The study suggested that 
maternal thyroid dysfunction might exacerbate the 
severity of hypertensive disorders such as 
preeclampsia and recommended routine thyroid 
function screening for at-risk pregnancies to 
improve maternal and fetal outcomes [15]. 
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Conclusion 

The study shows a significant link between 
pregnancy-related hypertension diseases, especially 
preeclampsia, and thyroid dysfunction. According to 
the results, regular thyroid function testing in 
pregnant hypertensive women may help identify and 
treat thyroid dysfunction early on, increasing the 
quality of the pregnancy. The causal link between 
thyroid dysfunction and hypertensive problems 
during pregnancy should be investigated further 
using bigger sample numbers and longitudinal 
follow-ups. 
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