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Pregnancy-induced hypertension has been linked with altered thyroid function, yet local
comparative data remain limited. Objective: To compare the prevalence of thyroid dysfunction
inwomen with or without pregnancy-induced hypertension. Methods: This comparative cross-
sectional study was performed at the Department of Obstetrics and Gynecology, Combined
Military Hospital, Multan, for sixmonths. Atotal of 208 pregnant females, 18-45years of age, with
singleton pregnancies beyond 20 weeks of gestation were enrolled. Out of these, 104 had
pregnancy-induced hypertension, and 104 were normotensive. Women with chronic
hypertension or pre-existing thyroid disease were excluded. Serum free T3, T4, and TSH were
measured from a single laboratory, and thyroid dysfunction was defined using standard
biochemical cut-offs. Quantitative variables are summarized as median with interquartile
ranges and compared using the Mann-Whitney U test. In contrast, categorical variables are
compared using the chi-square test, with p<0.05 taken statistically significant. Results: The
median age was 22.5 (21-39) years, and 65.4% (n=136) were below 30 years of age. Baseline
characteristics, including age, gestational age, gravidity, and obesity, were comparable
between the groups. Overall, thyroid dysfunction was identified in 15.9% (n=33) of the
participants, with subclinical hypothyroidism 6.7% (n=14), being the most frequent abnormality.
Women with pregnancy-induced hypertension had a significantly higher proportion of thyroid
dysfunction compared to normotensive women (25.0% vs. 6.7%, p<0.001), and all categories of
thyroid dysfunction were more frequent in the hypertensive group. Conclusion: Thyroid
dysfunctionismore prevalentamongwomen with pregnancy-induced hypertension.

INTRODUCTION

High blood pressure and proteinuria are the hallmarks of
pregnancy-induced hypertension (PIH), which typically
manifests after 20 weeks of pregnancy[1]. Excreting more
than 300 mg of protein in a urine sample collected for 24
hours, a constant protein level of 30 mg/dlin random urine
samples, or a protein-creatinine ratio of at least 0.3 in
random urine samples are all indicators of proteinuria[2].
PIH accounts for 5-14% of all maternal deaths and neonatal
morbidity and mortality, and it complicates 2-8% of
pregnancies [3]. During pregnancy, the thyroid gland
experiences normal physiological changes; if these
changes are incompatible, the thyroid gland becomes

dysfunctional[4]. Maternal thyroid hormones are essential
to maintain systemic homeostasis and have been linked
with arange of health-associated impacts on mothers and
infants [5]. The overall prevalence of overt or subclinical
hyperthyroidismduring pregnancyis between0.1and 0.4%
[6]. Numerous detrimental effects on the mother and fetus
are associated with untreated overt and subclinical
hypothyroidism [7]. Preeclamptic pregnant women were
shown to be more likely than normal pregnant women to
have low T4 levels and elevated TSH [8]. The relationship
between maternal thyroid function and gestational
hypertension is not well studied. Eighty pregnant women
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with hypothyroidism between the ages of 18 and 40 years
and gestational ages between 20 and 40 weeks were
enrolled. Twenty (25.0%) of the pregnant women who
presented with hypothyroidism had pregnancy-induced
hypertension[9]. In a prospective cohort study, Lai H et al
enrolled 1226 pregnant women between 9 and 13 weeks of
gestation; 81 of them developed pregnancy-induced
hypertension (with a rate of 6.6%). Of the patients, 159
(12.9%) had thyroid dysfunction. Thyroid dysfunction was
seen in 28.4% of pregnant women with gestational
hypertension (n/N = 23/81) and 11.9% of pregnant women
without gestational hypertension (n/N = 136/1145).
Gestational hypertension was more common in pregnant
women with hypothyroidism(8.6% vs. 2.5%)and subclinical
hypothyroidism (11.1% vs. 5.4%) than in euthyroid women
[10]. The information this study collected from our local
setting by this study was useful in determining how
significant the burden of hypothyroidism exists in
hypertensive pregnant women. Therefore, by early
screening for thyroid dysfunction in pregnancy, we will be
able to address the issue and avoid the later development
of pregnancy-induced hypertension, which could
ultimately lead to Unfavourable outcomes for both the
motherandthe newborn.

According to the available data, a potential correlation
between thyroid dysfunction and pregnancy-induced
hypertension (PIH) may exist, but the results are not
consistent and context-dependent. In addition, we do not
have any strong comparative data on the local population,
especially in Pakistan, which looks at the variation of
thyroid dysfunction in hypertensive and normotensive
pregnant women. This will leave a research gap in
knowledge of the actual burden and trend of thyroid
abnormalitiesin PIHin this context, constraining the use of
evidence-based screening and control measures. This
study aimed to understand the prevalence of
hypothyroidism in pregnant women with pregnancy-
induced hypertension.

METHODS

This comparative cross-sectional study was performed at
the Department of Obstetrics and Gynaecology, Combined
Military Hospital, Multan. The study spanned a period from
Ist July 2024 to 31st December 2024 after acquiring
approval from the institutional ethics committee (ERC#
49/2024; dated 18th April 2024). A total of 208 pregnant
females, singleton pregnancy, 18-45 years of age, > 20
weeks of gestation, presenting prior to delivery and visiting
theantenatalclinic, were recruitedinthisresearch through
non-probability consecutive sampling after taking
informed consent. Women with diabetes, kidney or
autoimmune disorder, chronic hypertension, and on
treatment for thyroid disorder before pregnancy were
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excluded from the study. The participants included 104
women with pregnancy-induced hypertension and 104
without PIH. A sample size of 208 participants was
calculated through online software, using the formula for
the proportion difference between two groups, assuming
thyroid dysfunction of 28.4% in women with PIH and 11.4%
without PIH [10], at 85% power of the study and 4%
significance level. n =(Z,, + Z,¥ [p(1-p,) + pA1-p.)(p-p,).
Women with systolic BP of more than 140 mmHg and/or
diastolic BP of more than 90 mmHg, on at least two
occasionsandat leastfourhoursapart, without proteinuria
(urinary dipstick test negative for proteins)and with normal
blood pressure before 20 weeks of pregnancy were
categorized as pregnancy-induced hypertension (PIH).
Body mass index was assessed at the time of enrolment.
Weight was measured in kilograms on a digital weighing
scale and heightin meters on a stadiometer. Women with a
body mass index of >30 kg/m’ were categorized as obese.
Non-fasting Free T3, T4, and TSH were measured after a
venous blood sample was obtained in a serum separator
tube from a single laboratory. Reference ranges for second
(FreeT3:0.50-1.60ng/dL, T4:6.5-15.0ug/dL,and TSH: 0.2
- 3.0 mU/L) and third trimester (Free T3: 0.50 - 1.50 ng/dL,
T4:7.0-15.5 pyg/dL, and TSH: 0.3 - 3.0 mU/L) of pregnancy
were applied as per the assay available in hospital. Patients
with TSH levels >5.4 mU/l and normal levels of T3 and T4
were categorized as subclinical hypothyroid, TSH values >
5.4 mU/I and low free T3 (< 0.52) and or T4 (<4.5) as
hypothyroid, serum TSH levels <0.4 mU/I with normal T3
and T4 as subclinical hyperthyroid and TSH levels <0.4
mU/l, high T3 (>1.9) and T4 (>12) as hyperthyroid. Presence
of any of the abnormalities was categorised as thyroid
dysfunction positive.

The data were analysed through SPSS version 27.0.
Normality of quantitative data was evaluated through the
Shapiro-Wilk test. Age, T3, T4, and TSH were not normally
distributed and reported as median and IQR. Categorical
variables were reported as numbers and proportions. Age,
T3, T4, and TSH between the groups were compared
throughthe Mann-Whitney U test. Categorical variables are
compared through the chi-square test. For all the
comparisons, p-value <0.05 was taken as significant.

RESULTS

Median age of the women was 22.5 (21-39) years, and 136
(65.4%) were below 30-years of age. Median gestational
age was 23(22-24)weeks. In55.8%(n=116) of cases, women
were multigravida, and 108 (51.9%) of the participants were
obese. Age, gestational age, gravida, and obesity were
comparable between women with and without pregnancy-
induced hypertension(Table1).
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Table1: Characteristics of Pregnant women(9-13 weeks)visiting antenatal clinics of CMH(n=208)
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Characteristics All (n=208), n(%) With PIH (n=104), n (%) Without PIH (n=104), n (%) p-value
Age (years) 22.5(21-39) 22.5(21.0-39.0) 22.5(21.0-39.0) >0.999
Age groups - < 30-year 136(65.4%) 68(50%) 68(50%)
>0.999
> 30-year 72(34.6%) 36(50%) 36(50%)
Gestational age (week) 23(22-24) 23(22-24) 23(22-24) >0.999
Gravida - Primigravida 92(44.2%) 48(52.2%) 44 (47.8%)
- - 0.577
Multigravida 116 (55.8%) 56(48.3%) 60(51.7%)
Obesity - Yes 108(51.9%) 57(52.8%) 51(47.2%)
0.405
No 100(48.1%) 47(47.0%) 53(53.0%)

PIH - Pregnancy Induced Hypertension, Age and Gestational Age Reported as Median (IQR). *Mann-Whitney U Test for Median Comparison,
Chi-Square Test for Categorical Comparison
The median T3 (ng/dl), T4 (ug/dl), and TSH(mU/I) levels were 0.7(0.5-1.1), 6.0(5.2-6.9), and 1.6 (0.9-2.1), respectively. Thyroid
dysfunction wasidentifiedin 33(15.9%)of the participants. The most common abnormality was subclinical hypothyroidismin
14(6.7%), followed by hypothyroidismin 9(4.3%)and subclinical hyperthyroidismin 7(3.4%). Mothers with PIH had a markedly
high proportion of thyroid dysfunction in contrast to women without PIH (25% vs. 6.7%, p-value<0.001). Similarly, types of
thyroid dysfunction were significantly more commonin females having PIH compared to patients without PIH(Table 2).

Table 2: Thyroid Functions and Status of Pregnant Women(9-13 Weeks)Visiting Antenatal Clinics of CMH(N=208)

Characteristics All(n=208), n (%) With PIH (n=104), n(%) Without PIH (n=104), n (%) p-value
T3 (ng/dl) 0.7(0.5-1.1) 0.6(0.6-0.9) 0.7(0.6-1.3) 0.028
T4 (pgrdl) 6.0(5.2-6.9) 5.9(4.9-7.0) 6.1(5.5-6.8) 0.201
TSH (mu/1) 1.6(0.9-2.1) 1.5(0.8-2.1) 1.7(1.0-2.2) 0.267
Thyroid Dysfunction - Yes 33(15.9%) 26(25.0%) 7(6.7%) <0.001
No 175(84.1%) 78(75.0%) 97(93.3%)
Hypothyroidism 9(4.3%) 7(6.7%) 2(1.9%)
Subclinical Hypothyroidism 14(6.7%) 10(9.6%) 4(3.8%)
— <0.001
Hyperthyroidism 3(1.4%) 3(2.9%) 0(0.0%)
Subclinical Hyperthyroidism 7(3.4%) 6(5.8%) 1(1.0%)

T3, T4, And TSH Were Reported as Median (IQR) And Compared Through the Mann-Whitney U Test. *Chi-Square Test for Categorical

Comparison

DISCUSSION

Maternal thyroid hormone circulation has been linked to
several unfavourable health outcomes in both pregnant
women and young infants, and it is essential for
maintaining systemic homeostasis. Hypertensive
disorders are common in pregnant ladies having thyroid
dysfunction. Variations in thyroid function can raise the
risk of hypertensive pregnancy issues and have
detrimental effects on several organ systems [11]. In the
present study, thyroid dysfunction was identified in 15.9%
of the participants. The most common abnormality was
subclinical hypothyroidism in almost half of the cases,
followed by hypothyroidism in 27.3% and subclinical
hyperthyroidismin 21.2%. Patients with PIH had a markedly
high proportion of thyroid dysfunction in contrast to
women without PIH (p-value<0.001). Subclinical
hypothyroidism during pregnancy was linked to higher
chances of PIH (3.6% vs. 2.1%; OR, 1.56[95% ClI, 1.0 to 2.1],
according to Begum et al. who conducted a large data
meta-analysis. This supports our finding that women with

PIH have high rates of thyroid dysfunction [12]. Found that
at a TSH diagnostic threshold of <3.0 mIU/L, subclinical
hypothyroidism during gestation was not linked to
hypertension in pregnancy (p=0.077). Instead, whether the
TSH diagnostic threshold is greater or less than 4 mIU/L,
the risk of PIH rises [13]. In a systematic study, no
statistically significant difference was found in the pooled
OR of Unfavorable feto-maternal outcomes in pregnant
femaleswith subclinical hyperthyroidismand the euthyroid
control group [14]. This contradicts our findings. These
discrepancies may be because our study included all
thyroid abnormalities, many of which (hypothyroid states)
have stronger pathophysiological links to endothelial
dysfunction and hypertensive disorders, while the meta-
analysis only looked at subclinical hyperthyroidism, which
frequently reflects normal gestational physiology and has
minimal hypertensive impact. In 2023, a case-control
investigation was carried out. In line with our increased
thyroid dysfunctionin PIH cases, they found that mean TSH
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was higher and FT4 was lower in patients with PIH
compared to controls, and hypothyroidism was
considerably more common in PIH (20 in PIH vs. 6 patients
in controls) [15]. One hundred and thirty-three pregnant
women were enrolled in case-control research by Aryee et
al. In contrast to normotensive pregnancies, hypertensive
pregnancies were more likely to have thyroid dysfunction
(particularly increased TSH and reduced thyroid
hormones), which is consistent with our findings of a
significant link between PIH and thyroid dysfunction [16].
Discovered that thyroid dysfunction was more prevalent in
patients with severe hypertension and contributed to
Unfavorable outcomes (such as preterm delivery and low
birth weight babies)in aretrospective cohort study carried
out in Wuhan. This suggests that the correlation between
thyroid abnormalities and PIH extends to the severity of
complications[17]. Examined 200 pregnant women, 100 of
whom had pre-eclampsia and 100 of whom had normal
blood pressure. Compared to women with normotension,
pre-eclamptic women had lower levels of free T3 and free
T4 and high levels of TSH. The pre-eclampsia group had a
considerably higher prevalence of both overt and
subclinical hypothyroidism. Furthermore, the severity of
PIH was found to be significantly correlated with worsening
thyroid dysfunction, with severe cases linked to a large
incidence of thyroid abnormalities [18]. Through common
mechanisms of endothelial failure, abnormal placentation,
and altered vascular control, PIH and thyroid dysfunction
are closely linked. Hypertension in pregnancy is more
frequently associated with hypothyroidism and subclinical
hypothyroidism, which lower nitric oxide availability, raise
systemic vascular resistance, and encourage arterial
stiffness [19]. Additionally, trophoblastic invasion and
spiral artery remodelling are may be affected by thyroid
hormone insufficiency, which results in placental
ischemia, oxidative stress, and the release of anti-
angiogenic substances that are associated with worsened
PIH [20]. Furthermore, dyslipidaemia and low-grade
inflammation are linked to hypothyroid conditions, which
worsen endothelialdamage and hypertensive statesduring
pregnancy. The strengths of this study were that thyroid
dysfunction in pregnancy-induced hypertensive and
normotensive women were clearly compared in equal
group allocation. Confounding and misclassification were
reduced by strictly excluding pre-existing thyroid
conditions and hypertension. Analytical variability was
decreased by uniform laboratory evaluation of free T3, free
T4, and TSH from a single laboratory. Internal validity and
repeatability were improved by using established
biochemical cut-offs.

Afewlimitations of the present study were due toits cross-
sectional design; a temporal correlation between thyroid
dysfunction and PIH could not be determined. Pre-
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pregnancy thyroid status was not available, making it
impossible to determine whether dysfunction preceded or
resulted from PIH. Thyroid autoantibodies (anti-TPO, anti-
TG) were not measured, limiting insight into autoimmune
contributions. Because the study was only carried out at
one tertiary care facility, its applicability to larger
populations may be limited. In the future, prospective
longitudinal studies are suggested to determine whether
thyroid dysfunction precedes or follows the development
of PIH. It would be easier to understand the underlying
mechanisms if thyroid autoantibodies and iodine status
were included. Research should be done to determine how
early thyroid screeningand treatment affect the severity of
PIH and the results of pregnancies. To increase external
validity, multi-centre research with a large population
should be conducted.

CONCLUSIONS

Thyroid dysfunction, particularly subclinical
hypothyroidism, was significantly more common among
women with PIH in contrast to normotensive pregnancies.
There should be targeted thyroid screeningin hypertensive
pregnanciestooptimize maternal care.

Authors’ Contribution

Conceptualization: AB

Methodology: AB, LN, SM, WOKN
Formalanalysis: NY, SM,

Writingand Drafting: AB, LN, SM, WOKN
Reviewand Editing: AB, NY, LN, SM, WOKN

All authors approved the final manuscript and take
responsibility for the integrity of the work

Conflict ofInterest
Allthe authorsdeclare no conflict of interest.
Source of Funding

The authorsreceived no financial support for the research,
authorship, and/orpublication of this article.

REFERENCES

[11 Akre S, Sharma K, Chakole S, Wanjari MB, Wanjari M.
Eclampsia and Its Treatment Modalities: A Review
Article. Cureus. 2022 Sep; 14(9). doi: 10.7759/cureus.
29080.

[2] Pasternaky, LifshitzD, ShulmanY, HierschL, RimonE,
Kuperminc M, et al. Diagnostic Accuracy of Random
Urinary Protein-To-Creatinine Ratio for Proteinuria in
Patients with Suspected Pre-Eclampsia. Archives Of
Gynecology and Obstetrics. 2021 Jul; 304(1): 109-15.
doi: 10.1007/s00404-020-05937-0.

[3] Bune GT. Pregnancy-Induced Hypertensive Disorders
Predictors Among Pregnant and Delivery Mothers
Receiving Care in Public Health Institutions in Sidama,
Ethiopia: A Multicentre Case Control Study. BioMed

PJHSL VOL. 7 Issue- 09 SEP 2026 Copyright © 2026. PJHSL, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License. 19




Bashir A et al.,

Thyroid Dysfunction in Women with or without Pregnancy-Induced Hypertension

Central Pregnancy and Childbirth. 2024 Oct; 24(1):
683. doi: 10.1186/s12884-024-06886-1.

DOI: https://doi.org/10.54393/pjhs.v7i9.3806

Through Routine Antenatal Thyroid Screening
Programs. Scholars International Journal of

[4] Geng X, Chen Y, Li S, Wang W, Wu W, Sun C et al. Obstetricsand Gynecology. 2026; 9(3): 54-60. doi: 10.3
Systematic Review and Meta-Analysis on the Influence 6348/sijog.2026.v09i03.002.
of Thyroid Dysfunction in Early Pregnancy on [13] Aberle LS, Bayard KE, Juarez KM, Yao JA, Matsuzaki S,
Pregnancy Outcomes Under Ultrasound Guidance. Miyake T et al. Comparison of Severe Maternal
Annals of Palliative Medicine. 2022 Mar; 11(3): 1001016-. Morbidity Between Pregnancy with Subclinical
doi: 10.21037/apm-22-47. Hypothyroidism and Overt Hypothyroidism. Acta

[6] ZunigalLF,MufiozYS, Pustovrh MC. Thyroid Hormones: Obstetricia et Gynecologica Scandinavica. 2026. doi:
Metabolism and Transportation in the Fetoplacental 10.1111/a0gs.70148.

Unit. Molecular Reproduction and Development. 2022 [14] Agarwal M, Sinha S, Bhushan D, Roy I, Simran S. A
Nov; 89(11): 526-39.doi: 10.1002/mrd.23647. Randomized Controlled Trial Comparing the Clinical

[6] ObiegbusiSC, Dong XJ, Deng M, ObiegbusiCN, YangY, Outcome of Thyroxine Supplementation in Thyroid
Deng X. Assessing the Outcome of the Management of Peroxide Antibody-Negative Cases in Patients with
Thyroid Dysfunction in Pregnancy. SN Comprehensive Subclinical Hypothyroidism in Pregnancy. Journal of
ClinicalMedicine. 2022 Jan; 4(1): 18. doi:10.1007/s4239 Family Medicine and Primary Care. 2026 Jan; 15(1): 75-
9-021-01113-w. 81.d0i:10.4103/jfmpc.jfmpc_1874_24.

[7] JiaoXF,ZhangM,Chend, WeiQ,ZengL, LiuDetal. The [15] FengW,SuY, ShiY, MengY. Association Between Early
Impact of Levothyroxine Therapy on the Pregnancy, Pregnancy Thyroid Function and Placental-To-fetal
Neonatal and Childhood Outcomes of Subclinical Weight Ratio (PWR): A Large-Scale Retrospective
Hypothyroidism During Pregnancy: An Updated Cohort Study. Placenta. 2026 Mar. doi: 10.1016/j.
Systematic Review, Meta-Analysisand Trial Sequential placenta.2026.03.017.

Analysis. Frontiers In Endocrinology. 2022 Aug; 13: [16] Dagdeviren i, Uygur MM, Keles EC. The Impact of
964084.doi:10.3389/fendo.2022.964084. Thyroid Dysfunction on COVID-19 Severity and

[8] Goodarzi-Khoigani M, Aminorroaya A, Mohammadi R. Mortality: A Systematic Review and Meta-Analysis.
Effect of Levothyroxine Therapy on Gestational Clinica Chimica Acta. 2026 Jan: 120851. doi:
Hypertension and Pre-Eclampsia in Pregnant Women 10.1016/j.cca.2026.120851.
with Subclinical Hypothyroidism, Hypothyroidism, and [17] Chen S, Khan SU, Khan SU, Alissa M, Ibrahim EH,
Thyroid Autoimmunity: A Systematic Review and Ahmad S et al. Thyroid-Reproductive Axis Interplay:
Meta-Analysis. Cardiovascular and Haematological Immunological Mechanisms and Implications for
Disorders-Drug Targets. 2025 Mar; 25(1): 0. doi: Female Reproductive Health. Frontiers in Cellular and
10.2174/011871529X324722250207072454. Infection Microbiology. 2026 Feb; 15: 1653380. doi:

[9] Goodarzi-Khoigani M, Aminorroaya A, Mohammadi R. 10.3389/fcimb.2025.1653380.

Effect of Levothyroxine Therapy on Gestational [18] Abdul-Rasul IJ, Al-Anzi MJ, Jasim Z0Q. Impact of
Hypertension and Pre-Eclampsia in Pregnant Women Variations in Serum FT3, FT4, and TSH Levels on
with Subclinical Hypothyroidism, Hypothyroidism, and Pregnant and Non-Pregnant Women: A
Thyroid Autoimmunity: A Systematic Review and Comprehensive Systematic Review. Current Clinical
Meta-Analysis. Cardiovascular and Hematological and Medical Education. 2026 Mar; 4(03): 51-67.

Disorders-Drug Targets. 2025 Mar; 25(1): 2-0. doi: 10.2 [19] Pandey G and Jain A. Mechanisms of Autonomic
174/011871529X324722250207072454. Dysfunction in Hypothyroidism and Associated

[10] Islam MR, Ferose MM, Jahan |, Patwary MR, Shuvro NS, Cardiovascular Outcomes. International Journal of
Rahman MO et al. Comparative Evaluation of Thyroid Medical and Pharmaceutical Research. 2026 Mar; 7:
Function in Patients with Type 2 Diabetes Mellitus and 363-9.

Non-diabetic Individuals. International Journal of [20] Andonotopo W, Pramono MB, Dewantiningrum J,
Biochemistry Research and Review. 2026 Feb; 35(1): Bachnas MA, Prabowo W, Sanjaya IN et al. Optimizing
105-13. doi: 10.9734/ijbcrr/2026/v35i11089. Thyroid Management in Pregnancy Beyond TSH: Free

[11] Chen S, Khan SU, Khan SU, Alissa M, Ibrahim EH, Hormones, Placental Deiodinases, and lodine
Ahmad S et al. Thyroid-Reproductive Axis Interplay: Kinetics—A Systematic Review with Narrative
Immunological Mechanisms and Implications for Synthesis. Bratislava Medical Journal. 2026 Jan: 1-6.
Female Reproductive Health. Frontiers in Cellular and doi:10.21203/rs.3.rs-7905418/v1.

Infection Microbiology. 2026 Feb; 15: 1653380. doi:
10.3389/fcimb.2025.1653380.
[12] Begum KN, Rahman M, Ismat SM, Habib N. Trimester-
Specific Distribution of Thyroid Disorders Detected
o T work e fcanao e a Creaive Comment Attfbnon 0 nternatonal Lcence. 20




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

