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A B S T R A C T 

Global water insecurity and rising heat indices have a signi+cant impact on human health. There is 
an urgent need to understand these climate impacts on the most physiologically and socially vulner-
able populations across the globe and use this information to strengthen evidence-based responses. 
Pregnancy, postpartum, and the +rst year of life are especially sensitive to water insecurity and extreme 
heat exposures, as these stages require signi+cantly more access to hydration and cooling resources 
than other life stages. Extreme heat and water insecurity are ecological stressors forcing parents and 
alloparents to make di,cult decisions between optimal practices for survival and reducing human su-er-
ing. Additionally, these stressors may impose physiological trade-o-s at the cost of reproductive perfor-
mance. Here, we examine the changing e-ects of water insecurity and heat stress throughout pregnancy 
and lactation using an interdisciplinary, evolutionary, and biocultural lens. We highlight the importance 
of an evolutionary medicine framework in e-orts to investigate the e-ects of climate change on global 
health equity. In addition, we outline implications for public health emphasizing the need for targeted 
policies and healthcare strategies to support pregnant individuals and lactating individuals in a-ected 
regions. By integrating evolutionary perspectives with global health concerns, this paper aims to inform 
future research agendas and policy frameworks aimed at enhancing resilience and adaptation among 
populations facing escalating climate challenges during critical reproductive phases.

REVIEW

© The Author(s) !0!5. Published by Oxford University Press on behalf of the Foundation for Evolution, Medicine, and Public Health.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/(.0/), 
which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.

D
o

w
n

lo
a

d
e

d
 fro

m
 h

ttp
s
://a

c
a

d
e

m
ic

.o
u

p
.c

o
m

/e
m

p
h

/a
rtic

le
/1

3
/1

/1
2

5
/8

1
2

0
8

6
2

 b
y
 C

e
n

tre
 IR

D
 d

e
 M

o
n

tp
e

llie
r (e

x
. O

rs
to

m
) u

s
e

r o
n

 2
4

 J
u

ly
 2

0
2

5

PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0004897 July 14, 2025 1 / 11

 

 OPEN ACCESS

Citation: Mulondo M, Hege A, Tsoka-Gwegweni 
J, Ndirangu J (2025) Effect of climate change 
on the health and nutritional status of children 
and their families in Africa: Scoping review. 
PLOS Glob Public Health 5(7): e0004897. 
https://doi.org/10.1371/journal.pgph.0004897

Editor: John R Weinstein, Boston University 
Chobanian and Avedisian School of Medicine, 
UNITED STATES OF AMERICA

Received: February 14, 2025

Accepted: June 19, 2025

Published: July 14, 2025

Copyright: © 2025 Mulondo et al. This is an 
open access article distributed under the terms 
of the Creative Commons Attribution License, 
which permits unrestricted use, distribution, 
and reproduction in any medium, provided the 
original author and source are credited.

Data availability statement: All data are in the 
manuscript and/or supporting information files

Funding: The author(s) received no specific 
funding for this work.

RESEARCH ARTICLE

Effect of climate change on the health and 
nutritional status of children and their families in 
Africa: Scoping review
Mutshidzi Mulondo 1*, Adam Hege 2, Joyce Tsoka-Gwegweni1, James Ndirangu1,3

1 Division of Public Health, Faculty of Health Sciences, University of the Free State, Bloemfontein South 
Africa, 2 Department of Public Health & Exercise Sciences, College of Health Sciences, Appalachian State 
University, Boone, North Carolina, United States of America, 3 The Joint United Nations Programme on 
HIV/AIDS (UNAIDS), Pretoria, South Africa 

* Mulondoma@ufs.ac.za

Abstract 
The health and nutritional status of children and their families is essential particularly 

during climate change. Most of the Sustainable Development Goals (SDGs) affect 

children in some way, namely, poverty (SDG 1), hunger (SDG 2), health (SDG 3), cli-

mate change (SDG 13). Evidence suggests that most countries are behind in achiev-

ing the SDGs, with only 17% of the SDGs currently achieved. The reason is because 

the SDGs are interconnected such that failure in one SDG, may affect the others 

negatively. For example, evidence from the global north provides many examples of 

the effects of climate change on other SDGs, particularly health. Within the global 

south, evidence of the effects of climate change on health is limited. This scoping 

review aims to document the effects of climate change on the health and nutritional 

status of children and their families in Africa. The review was conducted according to 

the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension 

for Scoping Reviews (PRISMA-ScR). Three electronic databases were searched by 

a librarian. One reviewer screened the articles to be included in the synthesis and 

a second author went through the selected articles to confirm their inclusion. Data 

was extracted and mapped according to four categories: i) climate change events or 

phenomena, ii) effect of climate change on nutritional and health status, iii) factors 

influencing vulnerabilities of population to climate change, iv) interventions and inno-

vations used to mitigate impact of climate change on health.

Introduction

The Lancet Climate Commission concluded that anthropogenic climate change 
threatens to undermine the past 50 years of gains in public health through associated 
disasters like droughts, floods, temperature changes, and changing vector patterns 
among others [1]. Reports indicate that children pay an unequal price for climate 
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Abstract
Climate change has emerged as a significant global health challenge, with growing evidence linking

environmental factors to adverse reproductive health outcomes. The primary objective of this review is to

assess the effects of climate change-driven environmental factors, such as air pollution and temperature

extremes, on reproductive health outcomes, including fertility rates, miscarriage, preterm birth, and

congenital anomalies. A comprehensive search of PubMed, Google Scholar, and Web of Science was

conducted until July 2024. Studies included in the review were observational, experimental, and randomized

controlled trials that reported quantitative data on reproductive outcomes in relation to climate-related

environmental exposures. A total of 49 studies were selected for qualitative synthesis. The review found that

increased exposure to particulate matter (PM2.5), extreme temperatures, and proximity to traffic were

consistently associated with reduced fertility, increased risks of miscarriage, preterm birth, and low birth

weight. Adverse effects were particularly pronounced among vulnerable populations, such as pregnant

women of lower socioeconomic status and those living in disaster-prone areas. The studies also highlighted

potential transgenerational effects, with prenatal exposure to environmental stressors influencing the long-

term health of offspring. The findings underscore the urgent need for public health interventions and

policies to mitigate environmental exposures that negatively impact reproductive health. Future research

should focus on longitudinal and interventional studies to establish causal relationships and inform

effective public health strategies.

Categories: Public Health, Obstetrics/Gynecology, Environmental Health

Keywords: environmental exposure, air pollution, pregnancy outcomes, reproductive health, climate change

Introduction And Background
Increasing global temperatures due to climate change are leading to various environmental issues such as

droughts, wildfires, worsening air quality, and unpredictable weather patterns. These factors collectively

contribute to a global health crisis [1]. The rise in industrial activities worldwide has amplified the burning

of fossil fuels, resulting in elevated levels of greenhouse gases, which are major contributors to the climate

crisis [2]. According to projections by the World Health Organization, an estimated 250,000 additional

deaths may occur due to climate-sensitive diseases between 2030 and 2050 [3]. Recent years have witnessed

numerous severe climate and environmental disasters. In 2020 alone, 132 natural disasters, including floods,

storms, and droughts, affected 51.6 million people and caused 3,000 deaths [4]. The wildfires in the United

States during 2020 impacted 2.3 million individuals [4].

Global warming and frequent flooding events have also been linked to an increase in the transmission of

vector-borne diseases, such as Zika virus (ZIKV) and malaria [5]. These climate-related health impacts

disproportionately affect vulnerable populations, including pregnant individuals and developing fetuses,

who often have limited access to healthcare and resources. Such populations face challenges like

displacement from their homes, food scarcity, and exposure to poor air quality. A notable example is

Hurricane Sandy, which struck New York in October 2012. It caused one of the largest power outages in U.S.

history and resulted in significant increases in pregnancy complications among Black and Hispanic

individuals (20.9% and 25.9%, respectively) compared to a 5.6% increase among White individuals [6]. The

stress from this event was found to have transgenerational effects, with higher prenatal maternal stress

correlating with altered infant temperament at six months of age [7].

Additionally, global trends over the past 50 years indicate a decline in fecundity, characterized by decreasing

sperm counts, and increasing rates of miscarriage and preterm births [8-11]. Even after accounting for

factors such as age and socioeconomic status, these trends remain significant and are observed globally.

Experts generally agree that environmental factors, including climate change, play a role in these

reproductive health issues. This review explores the impacts of climate change on reproductive health and

pregnancy outcomes.
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A systematic review and meta-analysis of 
heat exposure impacts on maternal, fetal and 
neonatal health
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Climate change has severe and wide-ranging health impacts, especially 
for vulnerable groups. Despite growing evidence of heat-associated 
adverse maternal and neonatal health outcomes, there remains a lack of 
synthesis quantifying associations and identifying speci!c risk periods. We 
systematically reviewed the literature on heat impacts on maternal, fetal and 
neonatal health and quanti!ed impacts through meta-analyses. We found 
198 studies across 66 countries, predominantly high income (63.3%) and 
temperate climate zones (40.1%), and 23 outcomes. Results showed increased 
odds of preterm birth of 1.04 (95% con!dence interval (CI) = 1.03, 1.06; n = 12) 
per 1 °C increase in heat exposure and 1.26 (95% CI = 1.08, 1.47; n = 10) during 
heat waves. Similarly, high heat exposure increased the risk for stillbirths 
(odds ratio (OR) = 1.13 (95% CI = 0.95, 1.34; n = 9)), congenital anomalies 
(OR = 1.48 (95% CI = 1.16, 1.88; n = 6)) and gestational diabetes mellitus 
(OR = 1.28 (95% CI = 1.05, 1.74; n = 4)). The odds of any obstetric complication 
increased by 1.25 (95% CI = 1.09, 1.42; n = 11) during heat waves. Patterns in 
susceptibility windows varied by condition. The !ndings were limited by 
heterogeneity in exposure metrics and study designs. The systematic review 
demonstrated that escalating heat exposure poses a major threat to maternal 
and neonatal health, highlighting research priorities, guiding the selection 
and monitoring of heat-health indicators and emphasizing the need to 
prioritize maternal and neonatal health in national climate health programs.

The impacts of climate change on health are increasingly evident. 
Record high year-on-year temperatures pose major threats to vulner-
able populations such as pregnant women and newborns1,2. Increases 
in temperature and extreme weather events are pushing both natural 
and human systems toward critical and irreversible tipping points3.

Anatomical and physiological changes during pregnancy 
alter thermoregulatory responses4,5. Increased cardiac output and 
plasma volume, coupled with heat generated by fetal metabolism 

and additional fat deposits, collectively heighten the vulnerability 
of pregnant women to heat exposure, especially in the later stages of 
pregnancy4,6,7. Increased vasodilation and sweating assist in dissipating 
heat and maintaining a thermal gradient for heat loss from the fetus, 
but these responses are dampened if the mother has hypertension, 
hemorrhage, sepsis or other underlying medical conditions4,5.

Heat-related risks during pregnancy include preterm birth8, 
stillbirth8,9, congenital anomalies10, small for gestational age neonates11,  
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In July 2024, the United Nations (UN) 
Secretary-General issued the Call to Ac-
tion on Extreme Heat, emphasizing the 
increasing threat posed by more frequent, 
intense and longer heatwaves.1 He called 
on governments, policy-makers and 
the health sector to unite in addressing 
this crisis, mobilizing e!orts to protect 
vulnerable populations and limit global 
temperature rise to 1.5 °C above preindus-
trial temperatures. As global temperatures 
continue to climb, heatwaves are among 
the most visible and deadly climate-health 
emergencies.2 "e top 10 hottest years on 
record all occurred in the past decade.3 
"e year 2024 saw record-breaking tem-
peratures across Europe, North America 
and Asia, exposing populations to extreme 
conditions that overwhelmed health sys-
tems.4,5 "e impacts of extreme heat dis-
proportionately a!ect the most vulnerable, 
including older people, pregnant women, 
children, people with chronic illnesses, 
outdoor workers and socioeconomically 
disadvantaged communities – particu-
larly in urban areas with inadequate in-
frastructure and limited access to essential 
services including health care, water and 
electricity.2,5

"e UN Secretary-General empha-
sized the critical need for comprehensive 
and e!ective heat action plans that incor-
porate early warning systems based on 
local meteorological and health data, and 
identify high-risk populations and areas 
as well as strategies to strengthen social 
safety nets and infrastructure.1 Some 
countries are developing national heat ac-
tion plans that focus broadly on societal 
adaptation to heat through infrastruc-
ture, energy and urban planning. Health-
centric plans to speci#cally address the 
immediate and long-term e!ects of 
heat on human health are needed.6 Such 
planning is most e!ective when it is part 
of a broader, cross-sectoral coordinated 
collaboration based on risk and capac-
ity assessments that explicitly consider 

health security and preparedness, includ-
ing factors such as geographic location, 
occupational and housing conditions, 
and socioeconomic status to protect the 
most at-risk communities.7 Integrating 
heat action plans into national capacity 
development plans such as the national 
action plans for health security would 
be helpful to increase the e!ectiveness 
of planning. "ese plans are a country-
owned, multi-year planning process that 
can accelerate the implementation of 
actions to address extreme heat. 

To build institutional capacity to re-
spond swi$ly and e!ectively to heat crises 
as part of national preparedness to health 
emergencies, governments must formally 
recognize these crises as a public health 
hazard within their national health plans.5 

With limited progress in imple-
menting heat action plans following 
the UN Secretary-General’s call, health 
systems remain unprepared. "is imple-
mentation gap could be addressed if 
governments integrate their heat action 
plans into national health plans, policies 
and strategies. Doing so would promote 
multihazard preparedness and facilitate 
technical and #nancial support and 
cross-sectoral collaboration; it would 
also institutionalize climate–health inte-
gration in alignment with international 
frameworks. "is integration should 
be noted during national International 
Health Regulations (2005) capacity as-
sessments, such as the mandatory States 
Parties Annual Reporting and the Joint 
External Evaluations. Subsequently, 
governments could consider these as-
sessment #ndings when developing 
their national health plans such as the 
national action plans for health security, 
using the clearly de#ned hazard clas-
si#cation for extreme heat.5,8,9 

Priority actions include strength-
ening public health capacities for 
surveillance, risk assessment and 
early warning systems; enhancing 

risk communication and community 
engagement strategies; reinforcing 
the health workforce and infrastruc-
ture; improving access to medical 
countermeasures; and promoting 
cross-sectoral collaboration and re-
source mobilization. All these actions 
would foster coordinated preventive 
action across sectors.5,10

To be e!ective, all relevant plans 
must be fully resourced #nancially 
and technically, which requires sub-
stantial investments in health system 
strengthening and resilience-building 
measures in addition to nurturing a 
global pool of experts with experi-
ence in managing extreme heat risks. 
Health ministries should work closely 
with international organizations, such 
as the World Health Organization, 
the International Labour Organiza-
tion, International Federation of Red 
Cross and Red Crescent Societies, 
United Nations Children’s Fund and 
World Meteorological Organization, 
to secure the necessary funding and 
technical assistance to ensure health 
systems are prepared for the multi-
pronged threats of extreme heat. En-
suring equity is central to these plans.

"e UN’s Call to Action on Ex-
treme Heat is an urgent appeal for 
governments, policy-makers and the 
health sector to address the profound 
threat climate change presents to 
health and well-being. Governments 
must implement equitable, evidence-
informed heat action plans, strengthen 
health systems and reduce greenhouse 
gas emissions. Our planet’s future, and 
the lives of millions, depend on our 
collective ability to respond to the 
challenge of rising temperatures.1 !
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• Importance of local context
•Understanding + (co)acting + 

evaluating
•Use of theories
•Methodological pragmatism
•Concern for the use of findings

METHODS





• photos



ROLES AND DAILY ACTIVITIES SHAPING WOMEN’S EXPOSURE TO 
EXTREME HEAT

• Cooking outdoors or in 
poorly ventilated spaces, 
using wood or charcoal stoves 
→ heat + smoke 
• Going to the market, caring 
for animals, often in the heat
• Juggling domestic 
responsibilities and 
professional activities (trade, 
market, agriculture)
⚬ = multiple source of 
exposure →  create physical 
and thermal overload → 
impact on  women’s health 



INEQUALITIES IN EXPOSURE TO HEAT  



VARIOUS COPING STRATEGIES FOR 
DEALING WITH EXTREME HEAT... 

•Cooling down your body: get 
wet, take lots of showers, 
sleep outside or on rooftops.
•Adapting your clothing: wear 
light fabrics and avoid dark 
colors.
•Buying ice daily to cool your 
water (high cost during hot 
weather).
•Reducing working hours 



STRATEGIES FOR COOLING INFANTS AND YOUNG CHILDREN 

•Cover the baby with a 
wet cloth.
•Give the child a 
refreshing bath (often 
before bedtime).
•Respond to the child's 
signals: sweating, 
agitation, crying.
•Widely used practices, 
passed down by 
grandmothers and 
previous generations.



EXTREME TEMPERATURES AND THEIR CONSEQUENCES ON EBF

Social norms:

• Extreme heat, fatigue, rapid return to work, and precarious 
living conditions (zinc houses, lack of water) weaken mothers' 

confidence in their ability to maintain exclusive breastfeeding.

Attitudes and beliefs

Perceived control:

• Mothers perceive breast milk as insufficient during hot weather (not 
hydrating enough, risk of becoming “bland” or “bitter”).

• → Early introduction of water, formula, or porridge.

• Family and friends (mothers, grandmothers, mothers-in-
law) encourage rituals and supplements. Medical 

recommendations are often questioned or come too late.

Emotional dimension:
→ babies crying and becoming agitated in 

the heat 
→ giving them water becomes an act of 

compassion, reinforced by family pressure.

Adapted from Godin model 
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Challenges

• Intervention: stigmatisation, 
culturalism, behavioural vs 
political and social 
determinants
• Research: causal attribution, 

interdisciplinarity, mental 
health
• Process: epistemic justice, 

KT

• Original evidence
• Interdisciplinarity
• Training the next generation
• International collaboration 

(including South-South)

Opportunities



SPRINT-Sen objectives (2025-2028)
• To describe recent heat trends and heat-sensitive morbidity using 

retrospective meteorological data
• To assess the consequences of extreme heat and to identify the 

adaptation strategies developed by communities and health 
professionals.
• To implement a prospective micro-surveillance system to monitor 

extreme heat events at household and health centre levels
• To co-design, implement, and evaluate community-based and health 

system–based preventive intervention
• To translate evidence into policy recommendations for local and 

national decision-making.


