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aCarbon dioxide emissions by income level [Internet]. Our World in Data. Available from: https://ourworldindata.org/grapher/co2-income-level
bRoos N, Kovats S, Hajat S, Filippi V, Chersich M, Luchters S, et al. Maternal and newborn health risks of climate change: A call for awareness and
global action. Acta Obstetricia et Gynecologica Scandinavica. 2021 Mar 4;100(4):566-70.
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Objective

This scoping review aimed to map
out the evidence on the impact of
climate change on maternal and
perinatal health and existing

adaptation interventions in LMICs.
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Methodology

Search

strateqy Selection criteria Data extraction

PubMed/Medline The included

Scopus studies reported
Web of Science, climate change
Cochrane Impact and/or
Library adaptation
Global Health Interventions
(EBSCO) among pregnant
EMBASE women and

Google
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Scholar  newborns (up to
two years after
birth) in LMICs.
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Data on authors and
publication year,
country, study design,
sample size, climate
parameter(s),
maternal and
perinatal outcome(s),
and key findings were
extracted by ADS and
were verified by BG.

Data synthesis

Narrative analysis
of the study
findings. Main
study outcomes:
stillbirths,
maternal stress,
gestational
hypertension
preterm birth, and
low birth weight.
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Studies from databases/registers (n =8966)

PubMed/MEDLINE (n =962) ReS u I tS
Scopus (n = 3901) References from other sources —
Web of Science (n = 1351) (n = 40)
c Eoctt"an‘(e (n ;1652:’)) Citation searching (n = 40)
i mbase (n = Grey literat =0 I
Bl | Giobal Health (n - 875) SaREEEY The search yielded 9006 records,
SE Google Scholar (n = 100) . .
5 | of which 3253 were duplicates.
= References removed (n =3253)
.| Duplicates identified manually (n = 1)
“| Duplicates identified by Covidence (n = 3252) .
Marked as ineligible by automation tools (n =0) 5753 records reV|ewed . 5461
Other reasons (n =0) I d d ft ttl d
b4 were exciuaead arter tte an
Studies screened (n =5753) > Studies excluded (n =5461) . .
( ’
) abstract screening, leaving 292
Studies sought for retrieval (n = 292) Studies excluded (n =265) . .
T Conference paper (n = 6) articles for full text review.
No information on climate impact
00 Studies assessed for eligibility .| &/adaptation (n = 149)
g (n =292) “| Noinformation on maternal &/perinatal
o health (n = 47) I I -
g Online book chapter (n = 2) 27 ar“CIeS pUb“Shed fI’Om 1997
= Other settings or population (n = 33) .
Poster abstract (n = 2) 2024 Were InCIUded.
Report (n=7)

Review (n = 14)
Study protocol (n = 2)
Viewpoint (n = 3)

v

Studies included in review (n =27) PRISMA-ScR flow chart
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Results continue..

Out of 27, 22 articles
assessed the association
between climate change
and maternal and
perinatal health

Majority (n=7) of the
studies were from China
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Association of climate change and maternal/perinatal outcomes
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Assoclation continue..

Gestational HTN ~ Maternal stress Preterm birth Stillbirth .
High temperature In a study from China, 2017, A multi-country study Three studies, one study
(>40°C) was women exposed to extreme conducted in cities of from Ghana and two N
associated with temperatures (31.2-34.1°C) India and Pakistan multi-country studies %
gestational during pregnancy reported that risk of from India and Pakistan g
hypertension among experienced high maternal preterm birth was and 15 countries from
women in the third stress. (sunlight positively associated Africa reported the
trimester (Relative duration<7.3 hours/day, for with high temperature  impact of temperature
Risk(RR) 1.07, 95% temperatures 220°C, in the second trimester  with stillbirth.a.¢.d
Cl11.02-1.12, p<0.01) OR=3.2;95% CI: 1.7, 6.0; (RR 1.05, 95% CI
in a multi-country P=<0.01; for temperatures 1.02-1.07, P<0.01).2
study from India and <25°C, OR=2.0; 95% CI:1.3,

Pakistan.2 3.2; P<0.01).b

aShankar K, Hwang K, Westcott JY, Saleem S, Sumera Aziz Ali, Saleem Jessani, et al. Associations between ambient temperature and preghancy outcomes from three south Asian sites of the
Global Network Maternal Newborn Health Registry: A retrospective cohort study. Bjog: An International Journal Of Obstetrics And Gynaecology. 2023 Nov;130 Suppl 3(Suppl 3):124-133.

bLin Y, HUW, Xu J, Luo Z, Ye X, Yan C, et al. Association between temperature and maternal stress during pregnancy. Environmental Research. 2017 Oct;158:421-30.

cDavenport F, Dorélien A, Grace K. Investigating the linkages between pregnancy outcomes and climate in sub-Saharan Africa. Population and Environment. 2020 Apr 23;41(4):397-421.
dAsamoah B, Kjellstrom T, Ostergren PO. Is ambient heat exposure levels associated with miscarriage or stillbirths in hot regions? A cross-sectional study using survey data from the Ghana
Maternal Health Survey 2007. International Journal of Biometeorology [Internet]. 2018 Mar 1;62(3):319-30.
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Climate adaptation

Authors Country Study design Sample Climate Maternal and perinatal outcome(s)
(year) size parameter(s)
- L Intervention strategies to reduce the
Lusambili Qualitative/ :
Kenya : 21 Temperature | impact of heat exposure on maternal
et al (2023) Co-design
and neonatal health
Bri/;gg 1e)t al Uganda Qualitative 46 Temperature Maternal food security and health
MacVicar et . :
al (2017) (a) Uganda Qualitative 26 Temperature Perinatal health
Kakkad et al : Retrospective . . .
(2014) India cohort 2025 Temperature | Heat related admissions, birth weight
M%?g);%t al Bangladesh| Longitudinal 52652 Flood Neonate and infant mortality
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Conclusion

This review reported a direct association between climate change and maternal
and perinatal outcomes such as gestational hypertension, maternal stress,
preterm birth, low birth weight and stillbirths in LMICs.

Extreme temperature was the most prevalent climate variable associated with
preterm birth and birth weight and correlated with stillbirth.

There were limited studies on climate change and adaptation interventions, and
future studies are needed to mitigate the consequences of climate change on
maternal and perinatal health.

There is critical need of local climate adaptation interventions to improve
maternal and perinatal health in LMICs.
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