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- Climate change, or long-term shifts in weather patters, presents a Figure 2. Maternal, fetal, and newborn health outcomes related to climate change
basic threat to the health of humans.1:2

* Regions that contribute the least to global emissions (low-income |
countries, small island developing states) will be most affected by the \
hazardous climate-driven events such as floods, droughts, heat waves, oC

: L . Preterm birth
tropical storms, wildfires and rising sea levels.1?

* The risk of preterm birth increased linearly per 1°C rise in temperature (OR 1.05; 95% CI: 1.03, 1.07) and during

* Pregnant women and newborns are vulnerable to changes in heatwaves (OR 1.16; 95% ClI: 1.10, 1.23), according to a global SLR.8

temperature due to poor regulation of core body temperature, and _ _ _ o _ _ _ .
therefore require special attention.3 *In China, heat exposure during the entire pregnancy was significantly associated with medically indicated

preterm birth (HR 1.84; 95% CI: 1.29, 2.61) and spontaneous preterm birth (HR 1.50; 95% CI: 1.11, 2.02),

*There is increasing evidence that climate-related exposure during respectively. Associations determined in this MA were stronger for preterm birth <35 weeks than those during
pregnancy is associated with adverse outcomes for both mother and weeks 35 to 36.10

baby, including preterm birth, low birth weight, and stillbirth, but the

o * Qualitative reviews aligned with above findings, but results were mixed. While one global SLR reported a
research is limited.*

positive correlation, an individual study included in a scoping review from Ireland found no effect.”12

Low birth weight

ObJ ective * Two global SLRs and one scoping review from Ireland suggested that exposure to high temperature (e.g., over
a trimester or the full duration of pregnancy) and low birth weight were significantly associated.”8:12

available qualitative and quantitative evidence on the Stillbirth

Impact of climate change-related events on maternal, * The risk of stillbirth increased linearly per 1°C rise in temperature (OR 1.05; 95% CI: 1.01, 1.08) and during heat
fetal, and newborn health. exposure over i) <1 week of pregnancy (OR 1.24; 95% CI: 1.12, 1.36), or over i) a trimester or all of pregnancy
(OR 3.39; 95% CI: 2.33, 4.96), according to a global SLR.8

@ * This umbrella review aimed to provide an overview of

* Two global SLRs described significant associations of stillbirth risk with high temperature exposures throughout

pregnancy, particularly in late pregnancy.’-13 Original studies included in Sexton et al., 2021 reported that the
I\/Ieth Od S stillbirth risk increased at temperatures >23.4°C, with highest risk at >29.4°C, and that the number of stillbirths
showed seasonal changes, indicating that these may result from heat-related stress during pregnancy.

* This umbrella review was conducted according to the 2022 Preferred
Reporting Items for Overviews of Reviews statement.®

- The MEDLINE and Embase databases were searched on June 25, _ @
2024, to identify relevant English-language, peer-reviewed systematic Preterm birth
literature reviews (SLR), meta-analyses (MA), scoping and umbrella - Based on a global SLR, exposure to low temperatures during pregnancy increased the risk of preterm birth
reviews published in the past 10 years. (RR 1.08; 95% CI: 1.04, 1.13); the effect depended on the window of exposure, exposure levels, and climate

—_ . . patterns.®
* The Initial search was further refined by expanding the pregnancy

search terms and focusing on review literature and MAs only, which *In China, cold exposures during the entire pregnancy was significantly associated with medically indicated
resulted in 210 final search hits. preterm birth (HR 2.18; 95% CI: 1.83, 2.60) and spontaneous preterm birth (HR 2.15; 95% CI: 1.92, 2.41),

respectively. Associations determined in this MA were stronger for preterm birth <35 weeks than those
* The studies were manually screened at the title/abstract and full-text during weeks 35 to 36.10

levels by two reviewers independently.

: : Low birth weight
* The population, exposure, comparators, outcomes, and study design W DITth WIS

processes (e.g., extreme weather events or temperatures) potentially (RR 1.07; 95% CI: 1.03, 1.12); the effect was dependent on the time window of exposure.®

related to climate change impact the health of maternal or newborn « In another global SLR, birth weights were lower for in-term deliveries occurring during winter months.
human populations across the world.

Stillbirth
- Literature on air pollution was excluded, as pollutants can be a health _ _ _ . _
threat independent of climate change. * EXposure to low temperatures during pregnancy increased the risk of stillbirth (RR 4.63; 95% CI: 3.99, 5.38) if

the exposure to low temperatures continued over the entire pregnancy, according to a global SLR.®
* The methodological quality of included reviews was independently

assessed by two reviewers using AMSTAR 2.6 *In a qualitative-based, global SLR, all identified studies also showed significant associations of stillbirth risk

with low temperature exposures throughout pregnancy, particularly in late pregnancy.'2 An original study
« Data were extracted by one researcher using a pre-designed template reported that the risk was increased at temperatures <15°C. Another study observed seasonal changes in the
and independently validated by a second reviewer. number of stillbirths, indicating that these may result from cold-related stress during pregnancy.
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*Seven systematic reviews (five SLRs, two scoping reviews) and one - The impact of extreme weather events on maternal health in LMICs was investigated qualitatively in one
MA based on prospective cohorts were eligible for inclusion (Figure 1). scoping review.4

* Most studies were considered of high or moderate quality. - Floods decreased access to medical health services (e.g., access to medicine or giving birth under medical

- All five SLRs had a global focus; three provided meta-analyzed supervision) due to increased travel time, barriers to accessibility and affordability of transportation, or limited

. oo T | ' ' 14
evidence. Low- and middle-income countries (LMIC) were covered only delivery of supplies to healthcare centers.

by one scoping review. Two studies were dedicated to a single country * Floods, tropical cyclones, and droughts caused malnutrition and mental stress resulting in pregnancy
each, Ireland (scoping review) and China (MA). J complications, including maternal mortality.*4

* While the LMICs study focused on extreme weather events, all other
studies investigated the impact of high and/or low temperatures.

* Floods caused infectious diseases, leading to pregnancy complications.'4

« Significant heterogeneity in definitions of heat and cold were found.
Mostly, heat was defined as <5t to 10" percentile of the mean

temperature and cold as >90™" to 95" percentile. Definitions of exposure * Some evidence was identified on the relationship between observed health impacts and socio-demographics:

time windows also varied greatly. . . . .
9 y « Associations between heat exposures and adverse pregnancy outcomes were largest among women in lower socioeconomic groups, at age extremes

* The temperature threshold resulting in significant effects varied by (e.g., <25 years old, >35 years old), and in the US, for women of Black or Hispanic race and ethnicity (vs. White).8
climate since women in each region have acclimatized to a relative

threshold f t heat.? * The observation (based on worldwide data) that cold exposure during pregnancy increased the risk of preterm birth was more pronounced in women of
reshold for extreme heat.

Asian and Black race and ethnicity compared with White race and ethnicity.®

* Investigated health outcomes mostly followed World Health «In China, higher GDP per capita and more hospital beds per 1,000 persons were protective factors for the increased risk of preterm birth due to heat or

gestational weeks), low birthweight (<2,500 g), stillbirth (death of fetus o _ _ _ _ . . .
at >20 gestational weeks). An overview of results is shown in Figure 2. « Associations between health outcomes and socioeconomic status align with the commonly acknowledged notion that the impact may be largest in LMICs.

" " T - Abbreviations: CI, confidence interval;, GDP, gross domestic product; HR, hazard ratio; LMICs, low- and middle-income countries; MA, meta-analysis; OR, odds ratio; RR, risk ratio; SLR, systematic
Figure 1. Literature attrition diagram lterature review: US. United States

Records identified through database
searches: N =210
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Records screened at title/abstract level: CO NC | us | ons
N =210

Records excluded at title/ : : : . :
v abstract level: N = 175 @ Independent of climate zones and study differences, all identified evidence showed that exposure to extreme temperatures was

Ee_ports sought for retrieval: significantly correlated with increased risk of pre-term birth,”-19.12 [ow birth weight,”-2-11.12 and stillbirths, =213 with impacts being worse for
=35 women in lower socioeconomic groups.8°:10

Reports that could not be
T retrieved: N =5 L . . . .. . . . . e
Full-texts assessed for eligibility: *No guantitative systematic reviews were identified for climate-driven events like floods, droughts, heat waves, tropical storms, wildfires and
N =30 Full-text articles excluded: rising sea levels, and qualitative evidence was sparse.14
N =22 L — . . . . .
Total reports included in review: N = 8 . Population: N = 6 » Standardization of methods and definitions used to assess the impacts on health is urgently needed. Mechanisms by which events driven
. SLR with MA: N = 3 . Exposure: N = 8 by climate change affect maternal, fetal, and newborn health, especially in socioeconomically vulnerable regions, must be researched.
* SLR without MA: N = 2 « Outcomes: N = 4 Research should be conducted in defined climate zones and consider potential confounders.
« Scoping review: N = 2 « Study design: N =4
* MA (prospective cohorts): N =1

Abbreviations: MA, meta-analysis; SLR, systematic literature review
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