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Abstract
Background

Climate change is increasingly recognized as a critical factor influencing public health, particularly
affecting vulnerable populations like pregnant individuals and newborns. Emerging evidence suggests
that climate-related factors significantly impact birth outcomes. This integrated literature review
synthesizes existing studies to explore how temperature fluctuations affect maternal and neonatal
health outcomes. This Review aims to investigate the impact of climate change on birth outcomes.

Methods

An integrative review method will be utilized in this study. The search process for this review will be
conducted in electronic databases, namely Google Scholar, PubMed, CINHL, and Scopus. Keywords such
as "high temperature," "low birth weight," "pregnancy outcomes," "premature," and "stillbirth" will be used
to search for relevant studies related to the impact of climate change on birth outcomes. The literature
reviewed will be limited to publications from 2020 to 2025. Only papers written in English will be
considered, and those in other languages will be excluded. After assessment, data were extracted, and
53 articles were selected as being relevant to the study.

Ethics and dissemination:

Ethical approval is not required for this study. This integrative literature review will evaluate existing
research on the impact of seasonal ambient temperature on infant birth weight in a selected hospital in
the Vhembe district. The findings could inform future research examining the relationship between
ambient temperature and infant birth weight.

Systematic review registration : PROSPERO CRD420251160752.

Background
Climate change is becoming a significant factor in causing negative pregnancy outcomes worldwide.
These outcomes include preterm births, low birth weights, stillbirths, autism, cleft palates, and heart
problems. Vulnerable populations, particularly pregnant mothers and the elderly, especially those with
low socioeconomic status, are the most affected (1–7).

High ambient temperatures have a notable impact on human health, particularly for Black mothers
compared to White mothers (8–13). Research indicates that mothers who face pregnancy complications
are more likely to be exposed to high temperatures during the early weeks of pregnancy, which can lead
to higher neonatal mortality rates in babies born with such complications (5, 14, 15), including maternal
mortality and morbidity (16, 17).
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(18) discovered that exposure to high ambient temperatures is linked to an increase in the head
circumference of newborns. Mothers exposed to heat more frequently tended to give birth to babies with
larger head circumferences compared to those exposed to cooler temperatures. Both extreme heat and
cold can lead to adverse effects during pregnancy, as noted by (19–24). circumference was particularly

linked to temperature ranges exceeding 30°C during the third trimester of pregnancy, according to (25, 26).

The highest incidence of complications occurred during the first trimester of pregnancy after exposure
to high ambient temperatures, which also affected fetal weight, as reported by (27–29). According to (30),
pregnancy complications do not occur only in the summer; they can happen in every season. The
difference lies in the incidence rate and how many people are affected each season. Long-term exposure
to high ambient temperatures has been linked to various health conditions, such as heart disease,
mental illness, educational challenges, and respiratory problems (31). HIV-positive mothers appear to be

particularly affected compared to those who are HIV-negative (32). When the body experiences high
temperatures, it undergoes a cold thermoregulation process to combat the heat (33, 34). If this process
fails, the body may become dehydrated, reducing blood flow to the placenta (35).

The pathophysiology related to high ambient temperature exposure and its effects on birth outcomes is
not yet fully understood. One animal study suggests that high temperatures can lead to dehydration,
specifically, a loss of body fluids due to excessive sweating. Dehydration may cause blood to thicken,
resulting in reduced blood flow to the placenta. This condition can trigger the release of oxytocin, a
hormone responsible for initiating labor (36, 37).

Several studies have indicated that various types of stress can lead to overactivation of the
hypothalamic-pituitary-adrenal (HPA) axis, which plays a crucial role in the release of corticotropin and
cortisol. These hormones are responsible for stimulating early labor contractions, potentially resulting in
premature delivery (38).

Weight gain during pregnancy can pose additional challenges for the body when it comes to heat
regulation. When temperatures rise, the fetus needs to adapt to the heat. As a result, the fetus may
release excess heat into the mother's body through metabolic processes, contributing to maternal heat
stress (39).

Extreme heat exposure makes pregnant women more susceptible to heat stress, as their bodies struggle
to manage the increased heat. This situation significantly elevates the risk of premature labor. Overall,
heat exposure can have adverse effects on pregnant women and their health. A reduction in physical
activity leads to a noticeable decrease in appetite and increased sleepiness, as highlighted by (2, 40). This
shift has a significant negative impact on the developing baby inside the uterus, as demonstrated by (41).
Consequently, we observe a rise in admissions to healthcare facilities due to neonatal complications, as
noted by (42). Furthermore, mothers often face sleep disturbances, particularly during the third trimester

of pregnancy, as indicated by (43, 44).
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High temperatures do not significantly impact mothers from different backgrounds and characteristics
(45). However, heat exposure is linked to reduced birth weight, especially manifesting during the second
trimester of pregnancy (46). Pregnancy complications such as newborn jaundice, hearing loss, and
infections tend to be most common among mothers in their first trimester. These complications include
reduced fertility and an increased risk of miscarriage. If these issues are not addressed, it may lead to
future pregnancies resulting in unhealthy children and poor maternal health (43).

Another complication may be oligohydramnios. Oligohydramnios is a marker of fetal compromise and
elevated risk of injury (47). It can derive from both abnormalities (i.e., renal disease) and uteroplacental
insufficiency and may be impacted by maternal hydration status (47).

Additionally, mothers may experience gestational diabetes, pregnancy-induced hypertension, pre-
eclampsia, spontaneous abortion, and postpartum depression. Some studies have also reported
impairments in neurodevelopment and a rise in waterborne diseases (48, 49, 50, 51, 52, 53, 54, 55). As a result
of these complications, many young women are becoming increasingly afraid of pregnancy and
motherhood (56, 57).

A study conducted by (58) found that high ambient temperatures are more likely to affect high-income
countries compared to middle- and low-income countries. This is attributed to a lack of seriousness
regarding health issues in these regions, leading to mothers experiencing adverse pregnancy effects
such as premature birth, low birth weight, spontaneous abortion, and stillbirth.

Some studies have recorded an association between high temperatures and stillbirth delivery, as noted
by (59),(60), which state that exposure to high temperatures is linked to neonatal abnormalities. Most
studies that confirmed these effects were conducted on animals rather than humans, although some
focused on human populations. These complications are primarily observed during the third trimester of
pregnancy, as (61) stated.

(40) focused on singleton mothers who work on farms to meet their basic needs in villages that
experience high temperatures during the hot season. These mothers are more likely to face adverse
pregnancy outcomes, such as premature births, low birth weight, stillbirths, and small gestational age,
which are often the result of fetal growth restrictions. This phenomenon is supported by findings from (8,

43, 62, 63, 64, 65, 66).

Primary Objectives
This review's main objective was to assess the relationship between ambient temperature and birth
outcomes, such as stillbirth, low birth weight, and premature delivery.

Specific objective
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The objective was to investigate the impact of climate change on birth outcomes. This helped identify
ways to reduce the impact of extreme ambient temperatures on vulnerable populations.

Methods

Protocol and registration
The systematic review adhered to the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses Protocols (PRISMA-P 2020) guidelines. These guidelines were recommended because they
helped to identify research gaps and facilitated the collection of all necessary information at once (68). A
PRISMA checklist was provided in a Word document for this systematic review. This protocol was based
on a previously published systematic review protocol that was submitted to PROSPERO
(CRD420251160752).

Eligibility Criteria
The eligibility criteria for this study followed the outlined specifications. The inclusion criteria were based
on studies that examined the impact of climate change on birth outcomes, specifically focusing on
women exposed to extreme ambient temperatures during their pregnancy. This included adverse
pregnancy effects such as low birth weight, prematurity, and stillbirth. Only studies published between
2020 and 2025 will be considered.

Types of Studies
A systematic review was conducted on the impact of climate change on birth outcomes, focusing on
various study designs, including cohort studies, cross-sectional studies, retrospective chart reviews, and
crossover studies. All studies discussing the relationship between climate change and birth outcomes
were included, while those unrelated to climate change and child health were excluded. Additionally, only
articles published in English between 2020 and 2025 were considered, excluding any that were written in
other languages.

Population interest
Only studies that investigate the effects of extreme ambient temperatures on birth outcomes will be
included in the review. This included research on pregnancy complications such as premature delivery,
low birth weight, stillbirth, and maternal complications faced by pregnant mothers due to exposure to
extreme temperatures.

Intervention/Exposure
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Pregnant mothers exposed to extreme ambient temperatures during pregnancy will not undergo any
interventions that will be reviewed.

Comparator
All articles that included mothers who faced pregnancy adverse effects as a result of heat exposure.

Outcomes
The primary aim of the review was to examine the relationship between climate change and birth
outcomes, specifically premature delivery, low birth weight, and stillbirth. Prematurity occurs when
delivery happens before 37 weeks of pregnancy, while low birth weight and stillbirth are classified in
cases after 37 weeks. Both primary and secondary outcomes will be considered in this analysis.

Primary Outcomes
The primary outcome of the impact of climate change on birth outcomes is premature delivery.
Premature delivery can be classified as follows: extremely premature (less than 28 weeks), very
premature (28–30 weeks), moderately premature (32–33 weeks), and late premature (34–36 weeks). All
of these deliveries occur before 37 weeks of pregnancy(69–72).

Secondary Outcomes
Low birth weight refers to babies born after 37 weeks of pregnancy whose weight does not align with
their gestational age (73). This includes stillborn babies who died during labor within the normal delivery
period (74), as well as babies affected by intrauterine growth restriction, meaning they are not growing
adequately inside the uterus (75).

Settings
The review focused on the studies examining the impact of climate change on birth outcomes published
from Jan 2020 to dec 2025, without geographical restrictions

Exclusion Criteria
Studies focusing on normal deliveries without complications will be excluded from this systematic
review. Studies published before 2020 will not be considered, including all studies discussing the impact
of climate change on animals and plants.

Information source and search strategies
A literature search was conducted using Google Scholar, PubMed/Medline, CINHL, and Scopus to
identify studies related to the impact of climate change on birth outcomes. The search focused
specifically on studies published between 2020 and 2025 and limited to those written in English. The
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publication keywords used to find relevant articles included "low birth weight," "stillbirth," "prematurity,"
and "pregnancy outcomes."

Study Selection
All studies identified through the database were assessed for duplicates, which were then removed. The
titles and abstracts were thoroughly reviewed to determine whether they fit the criteria for inclusion in
the current review, while others were excluded. The remaining studies were fully evaluated based on
inclusion and exclusion criteria, and all relevant studies were included in the review.

Data collection process
For the data collection process of the systematic review, the following form was utilized and pre-tested
on a sample of included articles. The data collected consists of the author’s name, year of publication,
and country. We focused on complications related to climate change during the pregnancy period, as
well as the statistical methods that will be used. In the event of any disagreements or conflicts between
M.M.S and T.M, these will be resolved through discussions with M.R.S.M. If there is any missing data, we
will try to contact the primary author to obtain the necessary information.

Risk of bias in individual studies
The risk of bias was evaluated by two reviewers using a risk bias assessment tool that is suitable for the
study design, such as the Critical Appraisal Skills Programme (CAPS) (42). This tool is recommended
because it helps to minimize bias and misinterpretation of information, allowing for the identification of
flaws, including the exaggeration of data. It is particularly beneficial for new qualitative research.

Data synthesis and analysis
For this review, data synthesis and analysis will be conducted using narrative synthesis.

Narrative synthesis
Due to differences in study design, exposure assessment, and birth outcomes in most of the reviewed
literature on climate change, extreme ambient temperatures have been associated with adverse
pregnancy effects such as premature delivery, low birth weight, and stillbirth. These complications
predominantly occur in mothers who were exposed to extreme temperatures during pregnancy.

The majority of results from various studies indicate that exposure to extreme ambient temperatures
negatively impacts the developing fetus, leading to these adverse pregnancy effects. Although the
studies employed different methods, they yielded similar results, suggesting consistent findings across
different research approaches. Each study's risk of bias will also be assessed.

Confidence in cumulative evidence
The cumulative evidence determines the impact of climate change on birth outcomes, which include
wildfires, droughts, floods, and extreme ambient temperatures. Birth outcomes are associated with
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premature delivery, low birth weight, and stillbirth.

Expected outcomes
Most studies have examined climate change and its effects on birth outcomes. It has been found that
exposure to extreme ambient temperatures is associated with adverse pregnancy effects such as
premature delivery, low birth weight, and stillbirth. These conditions can lead to maternal complications,
including dehydration. Many of the affected mothers come from low socio-economic backgrounds,
where access to healthcare facilities and cooling resources during hot seasons is limited. The primary
aim of this review is to compile data from published studies on the impact of climate change on birth
outcomes.

Dissemination
The report for the systematic review protocol will adhere to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines. This systematic review and its protocol will form part
of Mudau's MSc research dissertation, with T. Malwela serving as the main supervisor and M.S. Maputle
as the co-supervisor.
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Figure 1

The PRISMA (Preferred Reporting Items for Systematic Review) flowchart for study selection, including
preliminary results


