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Abstract

Hypertensive disorders of pregnancy (HDP) are a leading cause of maternal and
perinatal morbidity and mortality worldwide. Emerging evidence highlights a significant
association between HDP and maternal mental health, particularly anxiety. This review
summarizes current knowledge on the epidemiology, pathophysiology, and
management of HDP, with emphasis on its interaction with psychological factors.
Physiological adaptations during pregnancy complicate the diagnosis and management
of hypertension. Anxiety-related neuroendocrine, inflammatory, and autonomic
mechanisms may contribute to the development and progression of HDP. In addition to
adverse pregnancy outcomes, HDP is associated with long-term cardiovascular risk.
Management requires a multidisciplinary approach combining pharmacological therapy
with psychological interventions. Early identification and integrated care strategies may
improve both maternal and neonatal outcomes. Long-term follow-up is essential for
reducing future cardiovascular risk in affected women.
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1. Introduction

Hypertensive disorders complicate approximately
10% of pregnancies and remain a major contributor
to maternal and neonatal morbidity and mortality
(Baragou et al. 2014; Regitz- Berhe et al. 2018;
Zagrosek et al. 2018). These disorders include
gestational hypertension, preeclampsia/eclampsia,
and chronic hypertension (Garovic et al. 2022). Their
global burden is particularly high in low- and middle-
income countries (Baragou et al. 2014; Berhe et al.
2019). HDP is associated with serious maternal

complications such as stroke, organ dysfunction, and
placental abruption, as well as adverse fetal
outcomes including intrauterine growth restriction,
prematurity, and perinatal mortality (Arshad et al.
2011; Berhe et al. 2019; Gama et al. 2019). In
addition to traditional risk factors such as obesity,
advanced maternal age, and pre-existing disease,
psychological factors are increasingly recognized as
important contributors (Dachew et al. 2019; Raina et
al. 2019; Thombre Kulkarni et al. 2019). Recent
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research has focused on the bidirectional
relationship between HDP and mental health,
particularly anxiety (Dachew et al. 2019; Raina et al.
2019). This review provides a concise overview of
the underlying mechanisms and management
strategies.

Review
Physiological Changes in Pregnancy:

Normal pregnancy is characterized by systemic
vasodilation leading to a reduction in blood
pressure, particularly during the second trimester
(Shen et al. 2017). Blood pressure subsequently rises
toward baseline levels in late pregnancy. These
physiological changes may obscure the diagnosis of
hypertension, especially in women with pre-existing
disease (Regitz-Zagrosek et al. 2018; Garovic et al.
2022).

In  the postpartum period, blood pressure
fluctuations continue, with a transient rise
commonly observed within the first week after
delivery (Garovic et al. 2022). Importantly, a
significant proportion of HDP-related complications
occur postpartum, highlighting the need for
continued monitoring (Gama et al. 2019; McNestry
et al. 2023).

2.2 HDP and Maternal Mental Health:

An increasing body of evidence supports a strong
association between anxiety and HDP (Dachew et al.
2019; Raina et al. 2019; Thombre Kulkarni et al.
2019). Large cohort studies have demonstrated that
maternal anxiety is associated with a higher risk of
gestational  hypertension, preeclampsia, and
eclampsia Raina et al. 2019; Thombre Kulkarni et al.
2019). The relationship appears to be bidirectional.
While anxiety may predispose to HDP, the diagnosis
of HDP itself can contribute to psychological distress
(Christian et al. 2012; Cai et al. 2022). Chronic stress
may worsen vascular function and contribute to
poor pregnancy outcomes (Scalco et al. 2009;
Hirooka, 2022). In contrast, the association between
depression and HDP is less consistent, suggesting
distinct underlying mechanisms (Cai et al. 2022;
Tschiderer et al. 2024).

2.3 Pathophysiological Mechanisms:
Neuroendocrine Pathways

Activation of the hypothalamic—pituitary—adrenal
axis in response to stress leads to increased cortisol
levels, promoting vasoconstriction and hypertension
(Christian, 2012; Dreisoerner et al. 2021).
Sympathetic overactivity further increases vascular
resistance (Scalco et al. 2009; Hirooka et al. 2020).

Inflammation and Endothelial Dysfunction

Elevated pro-inflammatory cytokines and oxidative
stress contribute to endothelial dysfunction, a
hallmark of preeclampsia (Luo et al. 2014; Caroccia
et al. 2021). Chronic stress may amplify these
inflammatory responses (Christian, 2012; Cai et al.
2022).

Genetic and Epigenetic Factors

Genetic predisposition influences susceptibility to
HDP and its long-term cardiovascular consequences
(Ardissino et al. 2022; Tschiderer et al. 2024).
Epigenetic modifications may mediate the effects of
environmental and psychological stressors (Luo et al.
2014).

Autonomic Dysregulation

Reduced heart rate variability and increased
sympathetic tone in anxious individuals contribute
to sustained elevations in blood pressure (Scalco et
al. 2009; Hirooka et al. 2020).

Gut-Brain Axis

Alterations in gut microbiota have been implicated
in both hypertension and anxiety (Yang et al. 2019;
Wu et al. 2020; Qian et al. 2022; Canyelles et al.
2023; Mtynarska et al. 2024). Dysbiosis may
influence blood pressure through metabolic and
neuroendocrine pathways, although evidence
remains evolving (Wu et al. 2020; Mtynarska et al.
2024).
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2.4 Management Strategies
Psychological Interventions

Non-pharmacological approaches such as relaxation
techniques, yoga, and cognitive-behavioral therapy
(CBT) have shown benefits in reducing stress and
improving blood pressure control (Smkith et al.
2020; Sun et al. 2023; Zhang et al. 2023; Sun et al.
2024;). These interventions also enhance maternal
coping and overall well-being (Sun et al. 2024).

Pharmacological Treatment

First-line antihypertensive agents include labetalol,
methyldopa, and nifedipine (Garovic et al. 2022;
Regitz-Zagrosek et al. 2024). Severe hypertension
requires urgent management, often with
intravenous therapy (Bolte et al. 2001).

Low-dose aspirin is recommended for high-risk
women to reduce the incidence of preeclampsia
(Garovic et al. 2022; Antonijevic et al. 2024).
Emerging evidence suggests a potential role for
metformin, although further studies are needed
(Zhang et al. 2020).

Caution is required when prescribing psychotropic
medications, particularly serotonin-norepinephrine
reuptake inhibitors, due to possible effects on
placental function and fetal development
(Ganapathy, 2011; Antonijevic et al. 2016; Melov et

Conclusion:

Hypertensive disorders of pregnancy represent a
complex interplay between vascular, metabolic, and
psychological factors. Anxiety plays a significant role
in both the development and progression of HDP

References

Antonijevic N, Gosnjic N, Marjanovic M, Antonijevic
J, Culafic M, Starcevic J, Plavsic M, Mostic
Stanisic D, Uscumlic A, Lekovic Z, Matic D.
2024. Antiplatelet Drugs Use in Pregnancy-
Review of the Current Practice and Future
Implications. J Pers Med. 14(6):560. doi:
10.3390/jpm14060560.

Ardissino M, Slob EAW, Millar O, Reddy RK, Lazzari L,
Patel KHK, Ryan D, Johnson MR, Gill D, Ng FS.

al. 2021).

Multidisciplinary Care

Effective management of HDP requires coordination
among obstetricians, physicians, mental health
professionals, and nursing staff (Bolte et al. 2001;
Regitz-Zagrosek et al. 2018; Rivera-Romero et al.
2018). Early warning systems and structured
monitoring protocols can significantly improve
outcomes (Rivera-Romero et al. 2018; Garovic et al.
2022).

Long-Term Implications

Women with a history of HDP are at increased risk of
cardiovascular disease, metabolic syndrome, and
chronic kidney disease (Wu et al. 2017; Grandi et al.
2017; Crump et al. 2023; Bernardi et al. 2024,
Tschiderer et al. 2024). Psychological stress may
further exacerbate these risks through persistent
inflammatory and neuroendocrine activation (Scalco
et al. 2020; Cai et al. 2022). Postpartum follow-up
should include cardiovascular risk assessment, blood
pressure monitoring, and mental health evaluation
(McNestry et al. 2023; Poon et al. 2023). Preventive
strategies are essential to reduce long-term
morbidity.

through multiple biological pathways. An integrated
approach combining medical treatment with
psychological support is essential for optimizing
outcomes. Recognition of long-term risks and
implementation of follow-up strategies are critical
for improving women’s health beyond pregnancy.

2022. Maternal hypertension increases risk of
preeclampsia and low fetal birthweight:
Genetic evidence from a mendelian
randomization study. Hypertension. 79(3):588-
598. doi:
10.1161/HYPERTENSIONAHA.121.18617.
Arshad A, Pasha W, Khattak TA, Kiyani RB. 2011.
Impact of pregnancy induced hypertension on
birth weight of newborn at term. J Rawalpindi
Med Coll  (JRMC). 15  (2):113-115.
https://doi.org/10.37939/jrmc.v15i2.3074

15

Vol 1. Issue 2. Aoril-June 2026



Review Article

e-1SSN: Awaited

Baragou S, Goeh-Akue E, Pio M, Afassinou YM, Atta
B. 2014. Hypertension and pregnancy in Lome
(sub-Saharan Africa): epidemiology, diagnosis
and risk factors. Ann Cardiol Angeiol (Paris).
63(3):145-50. doi:
10.1016/j.ancard.2014.05.006.

Berhe AK, llesanmi AO, Aimakhu CO, Mulugeta A.
2019. Effect of pregnancy induced
hypertension on adverse perinatal outcomes
in Tigray regional state, Ethiopia: a prospective
cohort study. BMC Pregnancy Childbirth.
20(1):7. doi: 10.1186/s12884-019-2708-6.

Berhe AK, Kassa GM, Fekadu GA, Muche AA. 2018.
Prevalence of hypertensive disorders of
pregnancy in Ethiopia: a systemic review and
meta-analysis. BMC Pregnancy Childbirth.
18(1):34. doi: 10.1186/s12884-018-1667-7.

Bernardi S, Tonon F, Barbieri M, Zamagni G, Nuredini
R, Perer L, Comar S, Toffoli B, Ronfani L, Ricci
G, Fabris B, Stampalija T. 2024. A longitudinal
study on the effect of obesity upon circulating

renin-angiotensin system in normal
pregnancy. Nutr Metab Cardiovasc Dis.
34(3):771-782. doi:

10.1016/j.numecd.2023.10.030

Bolte AC, van Geijn HP, Dekker GA. 2001.
Management and monitoring of severe
preeclampsia. Eur J Obstet Gynecol Reprod
Biol. 2001; 96:8-20.
https://doi.org/10.1016/s0301-
2115(00)00383-3

Cai L, Liu Y, He L. 2022. Investigating genetic causal
relationships between blood pressure and
anxiety, depressive symptoms, neuroticism
and subjective well-being. Gen Psychiatr.
35(5):e100877. doi: 10.1136/gpsych-2022-
100877

Canyelles M, Borras C, Rotllan N, Tondo M, Escola-
Gil JC, Blanco-Vaca F. 2023. Gut Microbiota-
Derived TMAO: A Causal Factor Promoting
Atherosclerotic Cardiovascular Disease? Int J
Mol Sci. 24(3):1940. doi:
10.3390/ijms24031940

Caroccia B, Vanderriele PE, Seccia TM, Piazza M,
Lenzini L, Prisco S, Torresan F, Domenig O,
lacobone M, Poglitsch M, Rossi GP. 2021.

10.1038/ajh.2009.202.

Garovic VD, Dechend R, Easterling T, Karumanchi A,

Aldosterone and cortisol synthesis regulation
by angiotensin-(1-7) and  angiotensin-
converting enzyme 2 in the human adrenal
cortex. J Hypertens. 39(8):1577-1585. doi:
10.1097/HJH.0000000000002816

Christian LM. 2012. Physiological reactivity to
psychological stress in human pregnancy:
current knowledge and future directions. Prog
Neurobiol. 99:106-116. doi:
10.1016/j.pneurobio.2012.07.003

Crump C, Sundquist J, McLaughlin MA, Dolan SM,
Govindarajulu U, Sieh W, Sundquist K. 2023.
Adverse pregnancy outcomes and long term
risk of ischemic heart disease in mothers:
national cohort and co-sibling study. BMJ.
380:e072112. doi: 10.1136/bmj-2022-072112.

Dachew BA, Scott JG, Mamun A, Alati R. 2019.
Hypertensive disorders of pregnancy and the
risk of anxiety disorders in adolescence:
findings from the Avon Longitudinal Study of
Parents and Children. J Psychiatr Res.
110:159-65.

Dreisoerner A, Junker NM, Schlotz W, Heimrich J,
Bloemeke S, Ditzen B, van Dick R. 2021. Self-
soothing touch and being hugged reduce
cortisol responses to stress: A randomized
controlled trial on stress, physical touch, and
social identity. Compr Psychoneuroendocrinol.
8:100091. doi: 10.1016/j.cpnec.2021.100091.

Gama S, Sebitloane M, de Vasconcellos K. 2019.
Outcomes of patients admitted to the
intensive care unit for complications of
hypertensive disorders of pregnancy at a
South African tertiary hospital - a 4-year
retrospective review. South Afr J Crit Care.
35(2):10.7196/SAJCC.2019.v35i2.001. doi:
10.7196/SAJCC.2019.v35i2.001.

Ganapathy V. 2011. Drugs of abuse and human
placenta. Life Sci. 88(21-22):926-30. doi:
10.1016/j.1fs.2010.09.015..

Gangwisch JE, Malaspina D, Posner K, Babiss LA,
Heymsfield SB, Turner JB, Zammit GK,
Pickering TG. 2010. Insomnia and sleep
duration as mediators of the relationship
between depression and hypertension
incidence. Am J Hypertens. 23(1):62-9. doi:
Baired SM, Magee LA, Rana S, Vermunt JV,
August P. 2022. Hypertension in pregnancy:

16

Vol 1. Issue 2. Aoril-June 2026



Review Article

e-1SSN: Awaited

Diagnosis, blood pressure goals, and
pharmacotherapy: A Scientific Statement from
the American Heart Association. Hypertension.

79: 21-41.
https://doi.org/10.1161/HYP.00000000000002
08

Grandi SM, Filion KB, Yoon S, Ayele HT, Doyle CM,
Hutcheon JA, Smith GN, Gore GC, Ray JG,
Nerenberg K, Platt RW. 2019. Cardiovascular
disease-related morbidity and mortality in
women with a history of pregnancy
complications. Circulation. 139(8):1069-1079.
doi: 10.1161/CIRCULATIONAHA.118.036748

Hirooka Y. 2020. Sympathetic Activation in
Hypertension: Importance of the Central
Nervous System. Am J Hypertens. 33:914-926.
doi: 10.1093/ajh/hpaa074.

Luo R, Shao X, Xu P, Liu Y, Wang Y, Zhao Y, Liu M, Ji L,
Li YX, Chang C, Qiao J, Peng C, Wang YL. 2014.
MicroRNA-210 contributes to preeclampsia by
downregulating potassium channel
modulatory factor 1. Hypertension. 64(4):839-
45. doi:
10.1161/HYPERTENSIONAHA.114.03530

McNestry C, Killeen SL, Crowley RK, McAuliffe FM.
2023. Pregnancy complications and later life
women's health. Acta Obstet Gynecol Scand.
2023; 102: 523-531. doi: 10.1111/a0gs.14523

Meazaw MW, Chojenta C, Muluneh MD, Loxton D.
2020. Factors associated with hypertensive
disorders of pregnancy in sub-Saharan Africa:
A systematic and meta-analysis. PLoS One.
15(8):e0237476. doi:
10.1371/journal.pone.0237476

Melov SJ, Shetty PS, Pasupathy D, Kirby A, Sholler
GF, Winlaw DS, Alahakoon TI. 2021. Selective
serotonin reuptake inhibitor or serotonin-
norepinephrine  reuptake inhibitors and
epidemiological characteristics associated with
prenatal diagnosis of congenital heart disease.
Prenat Diagn. 41(1):35-42. doi:
10.1002/pd.5846.

Mtynarska E, Wasiak J, Gajewska A, Bilinska A, Ste¢
G, Jasinska J, Rysz J, Franczyk B. 2024. Gut

30;6(5):e130. doi: 10.2196/mhealth.9671.

Scalco AZ, Rondon MU, Trombetta IC, Laterza MC,
Azul JB, Pullenayegum EM, Scalco MZ,
Kuniyoshi FH, Wajngarten M, Negrao CE,

microbiota and gut-brain axis in hypertension:
Implications for kidney and cardiovascular
health-A  narrative review. Nutrients.
16(23):4079. doi: 10.3390/nu16234079

Newport DJ, Hostetter AL, Juul SH, Porterfield SM,
Knight BT, Stowe ZN. 2016. Prenatal
psychostimulant and antidepressant exposure
and risk of hypertensive disorders of
pregnancy. J Clin Psychiatry. 77(11):1538-
1545. doi: 10.4088/JCP.15m10506

Poon LC, Nguyen-Hoang L, Smith GN, Bergman L,
O'Brien P, Hod M, Okong P, Kapur A, Maxwell
CV, Mcintyre HD, Jacobsson B, Algurjia E,
Hanson MA, Rosser ML, Ma RC, O'Reilly SL,
Regan L, Adam S, Medina VP, McAuliffe FM;
2023. FIGO Committee on Impact of
Pregnancy on Long-term Health and the FIGO
Division of Maternal and Newborn Health.
Hypertensive disorders of pregnancy and long-
term cardiovascular health: FIGO Best Practice
Advice. Int J Gynaecol Obstet. 160 Suppl 1:22-
34. doi: 10.1002/ijgo.14540

Qian B, Zhang K, Li Y, Sun K. 2022. Update on gut
microbiota in cardiovascular diseases. Front
Cell Infect Microbiol. 12:1059349. doi:
10.3389/fcimb.2022.1059349.

Raina J, El-Messidi A, Badeghiesh A, Tulandi T,
Nguyen TV, Suarthana E. 2021. Pregnancy
hypertension and its association with maternal
anxiety and mood disorders: A population-
based study of 9 million pregnancies. J Affect
Disord. 281:533-538. doi:
10.1016/j.jad.2020.10.058.

Regitz-Zagrosek V, Roos-Hesselink JW, Bauersachs J,
Blomstrom-Lundqvist C, Cifkova R, De Bonis M,
et al. 2018 ESC Guidelines for the
management of cardiovascular diseases during
pregnancy. Eur Heart J. 2018;39 (34):3165-
241.

Rivera-Romero O, Olmo A, Mufioz R, Stiefel P,
Miranda ML, Beltran LM. 2018. Mobile health
solutions for hypertensive disorders in
pregnancy: Scoping literature review. JMIR
Mhealth Uhealth. 2018 May
Lotufo-Neto F. 2009. Muscle sympathetic
nervous activity in depressed patients before
and after treatment with sertraline. J

Hypertens. 27(12):2429-36. doi:

17

Vol 1. Issue 2. Aoril-June 2026



Review Article

e-1SSN: Awaited

10.1097/HJH.0b013e3283310ece.

Shen M, Tan H, Zhou S, Smith GN, Walker MC, Wen
SW. 2017. Trajectory of blood pressure change
during pregnancy and the role of pre-gravid
blood pressure: A functional data analysis
approach. Sci  Rep. 7(1):6227. doi:
10.1038/541598-017-06606-0

Smith CA, Tuson A, Thornton C, Dahlen HG. 2020.
The safety and effectiveness of mind body
interventions for women with pregnancy
induced hypertension and/or preeclampsia: A
systematic review and  meta-analysis.
Complement Ther Med. 52:102469.
https://doi.org/10.1016/j.ctim.2020.102469

Sun Y, Ju P, Xue T, Ali U, Cui D, Chen J. 2023.
Alteration of faecal microbiota balance related
to long-term deep meditation. Gen Psychiatr.
36(1):e100893. doi: 10.1136/gpsych-2022-
100893

Sun Y, Park S, Malik A, Atif N, Zaidi A, Rahman A,
Surkan PJ. 2024. Pregnancy stressors and
postpartum symptoms of depression and
anxiety: the moderating role of a cognitive-
behavioural therapy (CBT) intervention. Gen
Psychiatr. 37(1):e101136. doi:
10.1136/gpsych-2023-101136

Thombre Kulkarni M, Holzman C, Wasilevich E, Luo
Z, Scheid J, Allswede M. 2019. Pregnancy
hypertension and its associations with pre-
pregnancy depression, anxiety,
antidepressants, and anxiolytics. Pregnancy
Hypertens. 16:67-74. doi:
10.1016/j.preghy.2019.03.003.

Tschiderer L, van der Schouw YT, Burgess S,

Bloemenkamp KWM, Seekircher L, Willeit P,
Onland-Moret C, Peters SAE. 2024.
Hypertensive disorders of pregnancy and
cardiovascular disease risk: A Mendelian
randomisation study. Heart. 110(10):710-717.
doi: 10.1136/heartjnl-2023-323490.

Wu P, Haththotuwa R, Kwok CS, Babu A, Kotronias
RA, Rushton C, Zaman A, Fryer AA, Kadam U,
Chew-Graham CA, Mamas MA. 2017.
Preeclampsia and Future Cardiovascular
Health: A Systematic Review and Meta-
Analysis. Circ Cardiovasc Qual Outcomes.
10(2):e003497. doi:
10.1161/CIRCOUTCOMES.116.003497.

Wu Q, Xu Z, Song S, Zhang H, Zhang W, Liu L, Chen Y,
Sun J. 2020. Gut microbiota modulates stress-
induced hypertension through the HPA axis.
Brain Res Bull. 162:49-58. doi:
10.1016/j.brainresbull.2020.05.014.

Yang B, Wei J, Ju P, Chen J. 2019. Effects of
regulating intestinal microbiota on anxiety
symptoms: A systematic review. Gen
Psychiatr. 32(2):e100056. doi:
10.1136/gpsych-2019-100056.

Zhang B, Chen RQ, Wang SZ. 2023. The impact of
cognitive-behavioral pattern intervention on
outcomes and coping strategies of patients
with gestational hypertension. Guojie Hulixue
Zazhi. 42:536-541.

Zhang Y, Liu X, Yang L, Zou L. 2020. Current
researches and evidence gaps on metformin
for management of hypertensive disorders of
pregnancy. Front Pharmacol. 11: 596145.
https://doi.org/10.3389/fphar.2020.596145

18

Vol 1. Issue 2. Aoril-June 2026



