
Media Kesehatan Politeknik Kesehatan Makassar    ISSN    : 1907-8153 (Print) 

e-ISSN : 2549-0567 (Online) 
 

219 

Vol. XXI No. 1 June 2026 

 https://doi.org/ 10.32382/medkes.v21i1  

Association Between Seasonal Variation and Hypertension in 

Pregnancy at Anna Medika Madura Hospital  

 
Novi Anggraeni1*, Samsiah Mat2, Andriyanto3, Rohilatul Jannah4, Siti Rochimatul Lailiyah1, 

Moh. Lutfi 5, Vivin Wijiastutik 1, Alis Nurdiana 1 

 
1Department of Midwifery, Noor Huda Mustofa University, Bangkalan, Indonesia 
2MAIWP International University, Malaysia 
3Postgraduate Program of Widyagama University Malang, Indonesia 
4Department of Health Administration, Noor Huda Mustofa University, Bangkalan, Indonesia  
5Nursing Study Program, Noor Huda Mustofa University, Bangkalan, Indonesia 
*Corresponding author: noviaku,81@gmail.com 
 

 Article Information: Received February 2026; Accepted June 2026; Published June 2026 

 

ABSTRACT 

 

Hypertension in Pregnancy are classified as follows: chronic hypertension, preeclampsia/eclampsia, chronic hypertension with superimposed 

preeclampsia and gestational hypertension. Hypertensive problems in pregnancy particularly pre eclampsia and eclampsia afflicts nearly 

28% of pregnant women globally and are an important cause of maternal and neonatal morbidity and mortality. First-time mothers with a 

previous pregnancy termination, a high body mass index and a paternal effect are at a higher risk of developing pre-eclampsia. Again, 

Mediterranean seasonal pattern documentation showed variations in severe preeclampsia rates; all of which warrant a more comprehensive 

study. The purpose of this study is to analyze the relationship between seasonal variations and hypertension in pregnancy. This study used 

an analytical cross-sectional design. The independent variable in this study was seasonal variation, while the dependent variable was the 

incidence of hypertension in pregnancy. The study population consisted of 1,210 pregnant women registered in the medical records of 

ANNA Medika Madura General Hospital from January 1 to December 31, 2025, with a sample size of 291 pregnant women determined 

using the Lemeshow formula, based on the inclusion criterion of residing in Madura. . The exclusion criterion in this study was incomplete 

medical records and chronic hypertension . The sampling technique used stratified random sampling. Statistical analysis used chi-square 

test only; no adjustment for potential confounders was performed. During the dry season, 24% of pregnant women had hypertension, while 

76% did not. Conversely, during the rainy season, the incidence of hypertension in pregnancy was higher than during the dry season, at 

33%, with 67% of pregnant women not having hypertension. Statistical analysis results indicate a significant association between seasonal 

variations and the incidence of hypertension in pregnancy (p = 0.024), suggesting that the incidence of hypertension in pregnancy differs 

significantly between the dry season and the rainy season. Seasonal variations are significantly associated with hypertension in pregnancy, 

with a higher number of cases during the rainy season compared to the dry season. Healthcare providers are advised to intensify antenatal 

monitoring during the rainy season, particularly for pregnant women with risk factors. Strategies for prevention, early detection, and 

management of hypertension in pregnancy need to be further optimized. Additionally, further research is recommended to investigate the 

mechanisms underlying this association and to develop season-specific intervention strategies. 
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INTRODUCTION 

Hypertensive conditions are the commonest complications that occur during pregnancy medically. 

Worldwide estimates suggest that between 3–8% of all pregnancies are affected by these disorders, and the rates 

continue to rise1 2The burden of hypertensive complications during pregnancy inflicts a major impact on both the 

mother and the unborn baby. It stands out as one of the most common causes of maternal and perinatal illness and 

death. In resource-constrained nations within low- and middle-income groups, it is the third most common reason 

for maternal death, so this problem is quite acute 3, so diagnosis and treatment of patients must be done 

immediately. In pregnant women, hypertension during pregnancy is closely associated with various pregnancy-

related diseases and an increased risk of cardiovascular, renal, and cerebrovascular diseases in the future4 5In 

addition, the season also plays a role in the risk of hypertension in pregnant women, as indicated by a study 

conducted at Sanandaj Besat Hospital from 2013 to 2014, which found that the risk of preeclampsia is higher in 

the winter than in the warmer months6 . Madura has distinct seasonal patterns namely, a dry season and a rainy 

season which facilitate the analysis of seasonal effects on hypertension. The population of Madura is relatively 

homogeneous, simplifying the control of demographic variables. Easy access to health data and collaboration 

with local health facilities, as well as Madura’s relatively dry and hot climate, may influence the lifestyle and 

health of pregnant women. 

Pregnancy-induced hypertension can be divided into four categories. Chronic hypertension. 

Preeclampsia/eclampsia. Chronic hypertension with superimposed preeclampsia. Gestational Hypertension. 

Gestational hypertension is defined as the occurrence of hypertension (systolic ≥ 140 mmHg and/or diastolic ≥ 

90 mmHg) after 20 weeks of gestation. To confirm hypertension in pregnant women, blood pressure requires 

monitoring either at assessment unit visits of 4–6 hours or during admission to the hospital. Around 10% of 
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pregnancies affected by hypertension, which is considered the most common medical complication. This can 

include chronic hypertension, gestational hypertension (GH) as well as preeclamsia (PE)7 

Every year, about 10 million women in the world develop pre-eclampsia8  and about four million women 

diagnosed with preeclampsia contribute to over 70,000 maternal deaths and about 500,000 neonatal deaths4. 

Have reported that direct links of the eclampsia and preeclampsia account for 10-15% of the maternal deaths 

globally. Outcomes in settings with limited resources are profoundly worse, linked to poor antenatal care 

monitoring, as well as delays in diagnosis and management9 . Ethiopian studies have documented perinatal 

mortality rates linked to hypertensive disorders in pregnancy reaching 111 per 1,000 live births—among the 

world's highest figures10 . A retrospective hospital-based investigation in Ethiopia revealed that preeclampsia and 

eclampsia contributed to 35% of maternal mortality cases, underscoring how critically these conditions impact 

both maternal and fetal health outcomes9. At Anna Medika General Hospital, 10 pregnant women with 

hypertension were recorded in October 2025. Preeclampsia is influenced by various predisposing factors, 

including maternal age < 20 years or > 35 years, multiple pregnancies, history of preeclampsia, first pregnancy, 

and comorbid conditions such as kidney disease, chronic hypertension, or diabetes mellitus. Nulliparity has also 

been identified as a risk factor for preeclampsia related to immunological response. The risk of preeclampsia in 

nulliparous women increases with a history of abortion, high body mass index, paternal factors and seasonal 

variations. 

Research by Daniilidis et al. in Syahadatina et al., (2021) examined seasonal variations in the incidence of 

severe preeclampsia in Mediterranean climates. The results of this study indicate that severe preeclampsia occurs 

most frequently during the summer. These findings suggest the possibility of new mechanisms involved in the 

pathogenesis of severe preeclampsia across different seasons, specifically during the summer. Metabolic 

adaptations during the summer may trigger the production of vasoactive substances and fluid retention as the 

body’s physiological response to protect itself from dehydration11..  In the context of global climate change, and 

with epidemiological evidence continuing to grow, it is clear that abnormal environmental temperatures can 

increase the risk of various cardiovascular and respiratory diseases as well as perinatal diseases12 . Given that 

hypertension in pregnancy is a specific cardiovascular disease that occurs during pregnancy, environmental 

temperature is thought to play an important role as a risk factor for hypertension in pregnancy. Most previous 

studies have assessed the effect of seasonal variation on the prevalence of hypertension in pregnancy and have 

produced mixed findings. Compared to other seasons, a lower prevalence of hypertension in pregnancy has been 

reported in women who give birth in the fall or summer, or who conceive in the fall. These findings indicate 

that seasonal factors independently influence hypertension in pregnancy. The role of environmental temperature 

as one of the main variables causing seasonal variations in the development of HDPs has not been widely 

explored. A recent preliminary study reported a relationship between environmental temperature and 

preeclampsia as a subtype of hypertension in pregnancy 13  

Maternal complications, such as stroke (cerebrovascular accident/CVA), acute renal failure (ARF), 

hemolysis, elevated liver enzymes and HELLP syndrome (hemolysis, elevated liver enzymes, and low platelets), 

placental abruption, and maternal death, still show high rates. Given the magnitude of maternal and fetal 

complications associated with preeclampsia and eclampsia as significant public health issues, this study is an 

effort to evaluate the incidence of hypertension in pregnancy that may be related to seasonal variations. 

 

MATERIALS AND METHODS 

Study Design 

The study design was analytical with a cross-sectional approach to examine the prevalence of hypertension 

in pregnancy based on seasonal variations, namely the rainy season and the dry season. The rainy season was 

defined as occurring from October to April, while the dry season occurred from may to September. This study 

was conducted at ANNA Medika Madura General Hospital using medical records of all pregnancies recorded 

between January 1 and December 31, 2025. Pregnancy-induced hypertension is defined as a systolic blood 

pressure (SBP) of ≥ 140 mmHg and/or a diastolic blood pressure (DBP) of ≥ 90 mmHg in two repeated 

measurements taken 15 minutes apart while the patient is lying supine. The diagnosis is based on the patient’s 

medical records, which may include pregnancy-induced hypertension, and preeclampsia.  

 

Sample Method and participants 

The study population (N) consisted of 1,210 pregnant women registered in the medical records of ANNA Medika 

Madura General Hospital from January 1 to December 31, 2025, with a sample size of 291 pregnant women was 

determined using the Lemeshow formula. The sampling technique used systematic random sampling, in which 

the percentage for each month was identified from the total population; this percentage was used as the basis for 

the percentage of samples randomly selected each month from patient medical records, with the inclusion criteria 

of residing in Madura and the exclusion criteria of incomplete medical records and chronic hypertension. The 

independent variable in this study is seasonal variation, while the dependent variable is the incidence of 

hypertension in pregnancy 
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Data Collection 

Data collection on pregnant women from the medical records of Anna Medika Madura General Hospital 

began with the identification of relevant data sources, as well as obtaining official permission from Anna Medika 

Madura General Hospital and research ethics approval from Noor Huda Mustofa University. Diagnoses were 

determined based on data in the medical records to classify respondents into the categories of gestational 

hypertension or normotensive pregnancy. Blood pressure data for pregnant women were collected during the 

first visit. The sample size was determined based on a percentage corresponding to the population proportion 

for each month. The data used were then selected based on pre-established inclusion and exclusion criteria. 

Research variables were extracted from the data sources using a structured data collection form, followed by a 

coding and anonymization process to maintain subject confidentiality 

 

Statistical analysis 

Data analysis was performed using the Chi-square test with SPSS version 23. The stages of data collection 

to data analysis went through the process of identifying and tracing hospital medical records that met the criteria 

using medical record numbers or the hospital information system (SIMRS). The initial stage involved data 

extraction, where data that met the inclusion and exclusion criteria were collected using an observation sheet or 

data extraction sheet that had been prepared in advance by the researcher, covering demographic, clinical, and 

supporting examination variables as required by the study. Next, the data coding and anonymization stage is 

carried out, where all patient data is coded and their personal identities are removed to maintain the confidentiality 

and privacy of the research subjects. Data completeness and validation checks are carried out in the next stage 

to be rechecked to ensure data completeness and accuracy before analysis. The final stage is the processing and 

analysis of valid data, which is then input into statistical software for analysis in accordance with the research 

design. 

 

Ethics Considerations 

Ethical approval for this study was obtained from the Noor Huda Mustofa University Ethics Committee, and all 

research procedures were carried out in accordance with applicable research ethics standards (No. 

2984/KEPK/UNIV-NHM/EC/XII/2025). 

 
RESULTS 

Table 1. Distribution of Respondent Characteristics Based on IMT and parity 

 
Variables n % 

Body mass index (BMI)   
Underweight 6 3 

Normal 24 8 

Overweight 261 89 

Parity   
Primiparous 152 52 
Multiparous 126 43 

Grandemultiparous 13 5 

Maternal age   
Younger than 20 years 4 1,4 

20-29 years 134 46 
30-39 years 129 44,3 

40 years or older 24 8,3 

Source: Secondary Data from Anna Medika Hospital, 2025 

 

 Table 1 presents the distribution of respondents based on body mass index (BMI) and parity. The majority 

of respondents fell into the high BMI category, totaling 261 individuals (89%). Respondents with a normal BMI 

numbered 24 (8%), while those with a low BMI constituted the smallest group, comprising 6 individuals (3%). 

Based on parity, the primiparous group constituted the largest proportion, totaling 152 individuals (52%). This 

was followed by the multiparous group, comprising 126 individuals (43%). The grandemultiparous group was the 

smallest subgroup, consisting of 13 individuals (5%). Maternal age is also shown in this table, where the majority 

(46%) of mothers were aged 20–29 years. 44.3% were pregnant women aged 30–39 years, and a small proportion 

8.3% were over 40 years old and 1.4% were under 20 years old. According to researchers, although there is no 

association between age and the incidence of hypertension in pregnant women, age remains a risk factor for the 

https://ojs3.poltekkes-mks.ac.id/index.php/medkes/index
https://doi.org/10.32382/medkes.v20i2


Media Kesehatan Politeknik Kesehatan Makassar    ISSN    : 1907-8153 (Print) 

e-ISSN : 2549-0567 (Online) 
 

222 

Vol. XXI No. 1 June 2026 

 https://doi.org/ 10.32382/medkes.v21i1  

occurrence of hypertension in pregnant women; this is because hypertension is more commonly found during the 

early and late stages of reproductive age, namely adolescence or over 35 years of age. Pregnant women under 20 

years of age are more prone to elevated blood pressure and are more likely to experience seizures, while those 

over 35 years of age also face a higher risk of developing hypertension. Therefore, women in the early or late 

stages of reproductive age are more susceptible to developing hypertension during pregnancy 14. 

 

Table 2. Overview of the Incidence of Hypertensive Disorders of Pregnancy by Month 

 

NO Month 

Number of 

Pregnant 

Women 

Hypertension in Pregnancy 

Hypertension No Hypertension 

N % N % 

1 January 19 5 26 14 74 

2 February 19 4 21 15 79 

3 March 24 11 46 13 54 

4 April 23 10 43 13 57 

5 May 25 6 24 19 76 

6 June 25 11 44 14 56 

7 July 25 5 20 20 80 

8 August 27 3 11 24 89 

9 September 27 7 26 20 74 

10 October 28 6 21 22 79 

11 November 24 10 42 14 58 

12 December 23 10 43 13 57 

Source: Secondary Data from Anna Medika Hospital, 2025 

 

 Table 2 shows the distribution of hypertension cases in pregnancy by month during the study period. The 

rainy season from October to April showed relatively high numbers in November (42%), December (43%), and 

March (46%), with the number of pregnant women with hypertension in March, which is the transition month 

from the rainy season to the dry season, slightly higher than in November and December. During the dry season 

from May to September, the incidence of hypertension in pregnancy increased in June (44%). Conversely, the 

lowest proportion was found in August (11%), followed by July (20%). Throughout the entire period of the study, 

most pregnant women did not experience hypertension, with the highest proportion of pregnancies without 

hypertension occurring in August (89%) and July (80%), both of which were during the dry season. Overall, the 

results of the study show fluctuations in the incidence of hypertension in pregnancy between months without a 

consistent or uniform pattern throughout the year. 

 

Table 3. Overview Effect of Seasonal Variation on the Occurrence of Hypertension in Pregnancy 

 

season 

Hypertension in Pregnancy 
pvalue 

No Hypertension Hypertension Total 

n % n % n % 

0,024 Dry season 137 76 44 24 181 100 

Rainy season 69 67 41 33 110 100 

Source: Secondary Data from Anna Medika Hospital, 2025 

 

 Table 3 shows the relationship between seasonal variations and the incidence of hypertension in pregnancy. 

During the dry season, 24% of pregnant women had hypertension, while 76% did not. Conversely, during the 

rainy season, the incidence of hypertension in pregnancy was higher than during the dry season, at 33%, with 67% 

of pregnant women not having hypertension. Statistical analysis results indicate a significant association between 

seasonal variations and the incidence of hypertension in pregnancy (p = 0.024), suggesting that the incidence of 

hypertension in pregnancy differs significantly between the dry season and the rainy season. 
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DISCUSSION 

Global temperature changes play role in human health. Although some studies suggest that exposure to 

environmental temperatures may affect pregnancy outcome, there is no definitive evidence that air temperature 

or clima te influences the incidence of preeclampsia15The findings of this study indicate that the prevalence of 

pregnancy-induced hypertension is higher during the rainy season compared to the dry season, and statistically 

demonstrate a significant association between seasonal variations and the incidence of hypertension in pregnant 

women. 

The rainy season from October to April showed relatively high numbers in November (42%), December 

(43%), and March (46%), with the number of pregnant women with hypertension in March, which is the transition 

month from the rainy season to the dry season, being slightly higher than in November and December. During 

the dry season from May to September, the incidence of hypertension in pregnancy increased in June (44%). 

Conversely, the lowest proportion was found in August (11%), followed by July (20%). Throughout the entire 

period of the study, most pregnant women did not experience hypertension, with the highest proportion of 

pregnancies without hypertension occurring in August (89%) and July (80%), both of which were during the 

dry season. Pabarja's research shows that the highest prevalence of pregnancy-induced hypertension occurs in 

winter, particularly in January and February, while the lowest prevalence of pregnancy-induced hypertension 

occurs in autumn, particularly in September and November16. Both studies share similarities in the number of 

hypertension cases, with the highest prevalence occurring during the rainy season in this study and during the 

winter season in Pabarja's study. 

Based on the BMKG’s dry season forecast for the seasonal zones (ZOM) in Indonesia in 2024, the rainy 

season in the Madura region generally lasts from October to April, while the dry season occurs from May to 

September, with variations in season duration that can differ each year17 . Fura's (2020) research reports that 

Madura Island, as part of East Java Province, has heterogeneous rainfall characteristics between regions, with 

several rain stations recording extreme rainfall events that vary spatially and temporally18 . These local climatic 

conditions are relevant to consider in the context of physiological adaptation during pregnancy, including the 

development of hypertensive disorders that may be influenced by environmental factors such as rainfall 

variability. Cold temperature can trigger vasoconstriction as a physiological response to maintain body heat, 

which can ultimately lead to increased blood pressure.  

Table 1 presents the distribution of respondents based on body mass index (BMI) and parity. Most 

respondents were in the high BMI category, namely 261 people (89%). Respondents with normal BMI numbered 

24 people (8%), while respondents with low BMI were the smallest group, namely 6 people (3%). Based on parity, 

the primipara group constituted the largest proportion, namely 152 people (52%). Next was the multipara group, 

numbering 126 people (43%). The grandemultipara group was the smallest subgroup, numbering 13 people 

(5%). . The incidence of preeclampsia is influenced by various factors, including parity, ethnicity, genetic 

predisposition, maternal age over 35 years, and systemic conditions such as hypertension, diabetes mellitus, 

chronic kidney disease, and endocrine disorders. Environmental factors, including living in high altitudes, 

obesity, and multiple pregnancies, also contribute to an increased risk. Based on recent research, there is a 

potential significant association between the incidence of preeclampsia and eclampsia and seasonal changes 6.  

The results of this study indicate that based on body mass index and parity, almost all respondents (89%) 

were classified as having a high BMI and more than half of the respondents (52%) were primiparous. Pregnant 

women with low BMI and normal BMI showed equally low risk of preeclampsia. The incidence of preeclampsia 

in pregnant women with low and normal BMI is likely influenced by other factors, such as maternal age and 

parity19.  Aini (2023) reported similar findings, namely that women who were obese before pregnancy had a 

higher risk of developing preeclampsia compared to women with normal BMI20 . According to Temesgen and 

Tesfay's findings, gravidity shows no meaningful correlation with hypertensive disorder prevalence during 

pregnancy. Nevertheless, nulliparous women appear to face elevated risks of pregnancy related complications, 

such as elevated blood pressure, when compared to parous women. Additional research demonstrates that 

primigravida women with preeclampsia outnumber those without the condition by a two-to-one ratio, with 

primigravida status conferring greater preeclampsia susceptibility than multigravida status21 . 

Hypertension during pregnancy can also be influenced by nutritional factors, as the Madurese people 

tend to prefer salty foods over other flavors. Anggraeni (2024) states that administering salted fish extract as a 

model for pregnancy hypertension has a significant impact on increasing blood pressure and affecting protein- 

levels22 . The occurrence of preeclampsia is influenced by various factors, including parity, ethnicity, genetic 

factors, maternal age over 35 years, and systemic diseases such as hypertension, diabetes mellitus, chronic 

kidney disease, and endocrine disorders. In addition, environmental factors such as living at high altitudes, 

obesity, and multiple pregnancies also play a role in increasing the risk. Based on recent research, there is a 

possibility of a significant association between the occurrence of preeclampsia and eclampsia with seasonal 

changes6 . This is supported by a study by Andarini (2019), which shows that the proportion of the sample with 

prehypertension and hypertension was dominated by the Madurese and mixed Javanese-Madurese ethnic 

groups. The Madurese are known for their preference for salty and savory foods, and salt consumption is one of 
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the contributing factors to hypertension23 

During the dry season, most (76%) pregnant women at ANNA Medika Madura General Hospital did not 

experience hypertension, while a small proportion (24%) did. Conversely, during the rainy season, the proportion 

of hypertension cases in pregnancy was higher than during the dry season, at 33%. Statistical test results show 

a significant relationship between seasonal variations and the incidence of hypertension in pregnancy (p = 

0.024). These results indicate that the incidence of hypertension in pregnancy differs significantly between the 

dry season and the rainy season. Several studies show that hypertension disorders in pregnancy follow seasonal 

patterns, which can be explained by environmental temperature and humidity24 . Extreme weather conditions, 

such as heat waves, storms, hurricanes, blizzards, cyclones, and floods, are manifestations of climate change. 

One of the main characteristics of climate change is variations in environmental temperature. Blood pressure 

has been found to fluctuate seasonally, with higher values in cold environmental temperatures than in hot 

temperatures2526. Pathophysiologically exposure to cold temperatures increases the activity of the sympathetic 

nervous system, causing vasoconstriction and endothelial dysfunction, thereby contributing to an increase in 

blood pressure27. Endothelial dysfunction is associated with various forms of hypertension, partly mediated by 

proinflammatory cytokines. The process of intravascular inflammatory adaptation is associated with endothelial 

cell dysfunction. Leukocyte activation in the maternal circulation in preeclampsia is considered an extreme state, 

with tumor necrosis factor α (TNF-α) and IL-6 playing a role in oxidative stress in preeclampsia28.  

The mechanism of environmental temperature's effect on hypertension disorders in pregnancy is still not 

fully understood. Cold temperature exposure triggers peripheral blood vessel vasoconstriction alongside 

elevated heart rate and blood pressure via sympathetic nervous system and renin–angiotensin system activation 

. Furthermore, cold exposure elevates cardiovascular risk biomarkers inflammation, coagulation factors, 

oxidative stress, endothelial function, and cholesterol concentrations . Such physiological alterations heighten 

cardiovascular disease susceptibility and facilitate hypertension development during pregnancy. Hot 

temperatures, conversely, induce fluid and electrolyte depletion, augmented cutaneous blood flow, diminished 

preload, and hypotensive tendencies29 . Prior investigations in non- pregnant populations have established 

connections between cold temperature exposure and both increased blood  pressure and hypertension prevalence 
30 31These observations align with the present study's findings from Anna Medika General Hospital concerning 

hypertension risk during pregnancy. 

Environmental temperature is one of the important causes of hypertension in pregnancy, particularly 

preeclampsia and eclampsia. The effects of extreme temperatures can be two-way in different trimesters of 

pregnancy. Therefore, appropriate environmental temperature control is important for pregnant women to avoid 

potential risks of hypertension in pregnancy32. This study provides initial indications of the importance of 

temperature regulation in the management of hypertension during pregnancy . One of the most noticeable 

impacts of climate change is the increase in extreme temperatures, with a number of studies showing that 

exposure to extreme heat during pregnancy can increase the risk of serious complications in pregnant women, 

including preeclampsia, premature birth, low birth weight, and maternal and neonatal mortality33 .  

In general, the challenges posed by climate change cover various aspects, including environmental 

changes such as rising sea surface temperatures, extreme weather events, and changes in rainfall patterns, which 

collectively increase the frequency and intensity of natural disasters such as floods, landslides, droughts, and 

storms34 . In addition to damaging the environment, climate change also impacts human health, including the 

health of mothers and fetuses during pregnancy35 . Part et al. (2022) reported that exposure to extreme 

temperatures, both hot and cold, in early pregnancy significantly increases the risk of hypertensive disorders 

that endanger the mother and fetus, including preeclampsia, progression to eclampsia accompanied by seizures, 

and severe liver and hematological complications associated with preeclampsia, such as HELLP syndrome24. 

Exposure to heat waves in early pregnancy is also known to increase the risk of severe hypertensive disorders. 

Conversely, exposure to low temperatures in the late trimester tends to increase the risk of gestational 

hypertension, especially in the first trimester, and is associated with various pregnancy complications, 

infections, hearing impairment, and neonatal jaundice36 . Research in Denmark reported results similar to those 

of Park et al., more precisely, gestational hypertension and preeclampsia demonstrated maximum risk levels for 

summer conceptions, with minimum risk occurring during late autumn and winter conception periods. For the 

subset of women experiencing early-onset preeclampsia, however, spring conceptions carried the highest risk, 

whereas fall conceptions presented the lowest risk profile.37 

Another reason behind the increase in pregnancy induced hypertension and preeclampsia during winter 

may be the drop in temperature and its effect on blood vessel vasoconstriction38  as well as a decrease in plasma 

vitamin D levels due to reduced sunlight exposure 24. In line with different studies where the results show that 

the incidence of hypertension in pregnancy depends on environmental factors (i.e., humidity, temperature, 

vitamin D, etc.), and therefore, this is the reason why this disease is more common in certain periods, in this 

case, the winter or rainy season24. Contributing factors include inadequate cutaneous synthesis or dietary 

insufficiency. The former predominates among individuals with limited sun exposure—northern residents, those 

predominantly indoors, elderly populations, darker-skinned individuals, those wearing concealing garments, or 
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sunscreen users 39. 

These discoveries emphasize the necessity for customized healthcare interventions and approaches 

addressing pregnancy-specific risks across diverse climatic conditions. Geographic variations in hypertension- 

related pregnancy outcomes may originate from physiological adaptations and adaptive capabilities operating at 

individual and community scales, encompassing environmental determinants (temperature, humidity, air 

quality), biological factors (vitamin D levels and infectious agents40 , behavioral-social dimensions (physical 

activity patterns and nutritional practices), and healthcare access. Additional investigation into climate 

variability's relationship with conception timing-related hypertension in pregnancy could illuminate underlying 

mechanisms while supporting adaptive service development to guide optimal conception timing, ultimately 

reducing hypertension in pregnancy incidence and enhancing maternal-infant outcomes15 . 

 

CONCLUSION AND RECOMMENDATIONS 

Seasonal changes are significantly associated with cases of hypertension during pregnancy, with higher 

case numbers during the rainy season compared to the dry season. These findings suggest that climatic factors 

may play a role in the development of hypertension during pregnancy. Given these findings, healthcare providers 

are encouraged to maintain optimal antenatal monitoring throughout the year not just during the rainy season as 

there are still many sociodemographic factors that may contribute to the onset of hypertension during pregnancy, 

particularly among pregnant women with risk factors for gestational hypertension. Strategies for the prevention, 

early detection, and management of hypertension in pregnancy need to be further optimized. Additionally, 

further research is recommended to explore the mechanisms underlying this association and to develop specific 

seasonal intervention strategies. Conduct routine antenatal monitoring throughout the year, while recommending 

further controlled studies to confirm the observed seasonal patterns and clarify the underlying mechanisms. 
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