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Abstract
Driven by the existential threats of climate change to planetary health, the United Nations
Framework Convention on Climate Change (UNFCCC) established a mandate for National
Adaptation Plans (NAPs) to facilitate adaptation planning in low- and middle-income countries.
However, the extent to which NAPs consider health risks, particularly those affecting maternal and
child health in the adaptation planning process, remains unexplored. Employing the READ
approach for document analysis, this study assesses the thoroughness with which these risks were
considered during the development and implementation of NAPs in selected Asia-Pacific
countries: Cambodia, Nepal, Sri Lanka, and Timor-Leste. The findings reveal health is consistently
identified as a high-priority sector vulnerable to climate change. Cambodia, Nepal, and
Timor-Leste prioritized maternal and child health issues. Consequently, these countries have
outlined a broader gender-based approach in their NAP development and implementation
processes, addressing some of the maternal and child health threats posed by climate change. The
findings underscore the need for enhanced efforts to prioritize reducing maternal and child health
risks associated with climate change through effective interventions in national adaptation
planning. This need could be met through evidence generation based on the maternal and child
health impacts of climate change in under-represented countries. Additionally, the future
development and updating of NAPs should involve a more comprehensive and diverse
representation of women from various cultural and geographic backgrounds to prioritize the
protection of maternal and child health in the climate change policy discourse.

1. Background

Changes in global mean surface temperature, driven
by anthropogenic climate change, are projected to
exceed the Paris Agreement target of limiting temper-
ature rise to below 2 ◦C above pre-industrial levels
by the end of this century [1]. The consequences
of climate change for population health and health
systems are evident, resulting in excess morbidity

and mortality from heat-related illnesses, a higher
incidence of infectious diseases, and mental health
issues [2, 3]. These health impacts disproportion-
ately affect vulnerable populations, particularly those
in low- and middle-income countries (LMICs) in
Asia, Africa, Latin America, and the Pacific [4]. South
Asian countries face heightened risks due to their high
population density, lower socioeconomic conditions,
weak governance and planning, and reliance on
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agriculture [5]. Climate change can exacerbate these
vulnerabilities without timely and effective adapta-
tion and mitigation interventions. Even with pro-
active global efforts to significantly reduce future
emissions, the effects of past emissions will con-
tinue to affect the health of vulnerable populations
[3]. Therefore, nations must design and implement
appropriate adaptation measures to effectively man-
age the magnitude and patterns of health risks from
climate impact drivers and reduce vulnerabilities to
the consequences of exposure. From health promo-
tion and disease prevention perspectives, adaptation
remains an integral component of efforts to promote
resilience against climate change.

Emerging evidence suggests that climate change
has detrimental effects on maternal and child health
through various pathways, including increased
exposure to extreme heat and wildfire smoke and
reduced access to essential healthcare services and
social support [6]. Pregnant women, newborns, and
children, particularly in LMICs, are among the most
vulnerable due to physiological changes associated
with pregnancy, dependence on caregivers for basic
needs, and limited access to antenatal and postnatal
healthcare services [7]. Exposures to high ambient
temperatures are linked to adverse pregnancy and
fetal outcomes, including preeclampsia, gestational
diabetes, anemia, stillbirth, low birth weight and pre-
term birth [8, 9]. Despite a 71% reduction in mater-
nal mortality rates and a 72% reduction in under-five
child mortality in South Asian countries between
1990 and 2017 and 1990 and 2022, respectively,
pregnant women in this region remain susceptible
to adverse outcomes [10, 11]. This is due to socioeco-
nomic and cultural factors such as disparities in access
to antenatal care, health system limitations, and the
necessity to engage in heavy outdoor physical labor,
especially in agriculture, during the antenatal period
[7, 12]. Given their heightened risk and low capa-
city to manage extreme stress, and the importance
of healthy children for future socioeconomic devel-
opment, adaptation interventions should prioritize
the health and well-being of pregnant women and
children.

The significance of climate change adaptation
gained prominence at the 16th Conference of the
Parties (COP) to the United Nations Framework
Convention on Climate Change (UNFCCC) in 2010,
leading to the establishment of a mandate for
National Adaptation Plans (NAPs) under the Cancun
adaptation framework [13]. The NAP process builds
on the earlier National Adaptation Programmes of
Action (NAPAs), which identified urgent and imme-
diate adaptation needs for LMICs. The purpose of a
NAP is to identify medium- and long-term adapt-
ation needs. Country-driven NAP processes seek to
enhance adaptive capacity and resilience by integrat-
ing adaptation interventions into existing and future
programs and policies across sectors such as health,

agriculture, forest and biodiversity, industry and
tourism [14]. Each country’s adaptation strategies are
anticipated to be progressive, gender-sensitive, loc-
ally tailored, and developed through a participatory
approach. The identified priorities will shape national
investments in climate change adaptation over the
coming decades. A successful adaptation strategy
should include gender considerations and encompass
various sectors, including agriculture, health, biod-
iversity, energy, water resources, sustainability, infra-
structure and finance [14].

As ofDecember 2023, 52 countries had completed
NAPs that were available through the central reposit-
ory of the UNFCCC, while some nations are working
on their 4th NAP updates [15]. In the Southeast Asia
and Asia-Pacific region, selected countries, includ-
ing Cambodia, Nepal, Sri Lanka and Timor-Leste,
updated their NAPs, forming the focus of this study.
To complement the NAPs, many countries have for-
mulated Health National Adaptation Plans (HNAP)
to articulate health-specific adaption strategies [15].
At the time of completion of this study (December
2023), Sri Lanka and Timor-Leste were drafting their
inauguralHNAPs [16], Nepal was updating itsHNAP,
and Cambodia had an existing HNAP (National
Climate Change Action Plan for Public Health 2019–
2023). While the HNAP complements the overarch-
ing NAP, we have analysed the HNAP of Cambodia
as an independent document because it specifically
focuses on the health sector. As a result, our final
analysis includes four NAPs and Cambodia’s HNAP
(N = 5 documents), collectively referred to as adapt-
ation documents. Policy analysis in health research
provides valuable insights into the interests and act-
ors steering health policy development and imple-
mentation, significantly contributing to our under-
standing of influencing and effecting policy change
[17]. Consequently, we examine the consideration
of maternal and child health risks in NAP develop-
ment and implementation to determine a country’s
progress towards achieving sustainable development
goals (SDGs) 3 and 13, addressing the promotion
of good health and well-being and climate actions,
respectively.

1.1. Research question, rationale and objectives
The extent towhich health components are integrated
into the adaptation discourse of NAPs has received
limited research attention, particularly regarding
nations from South and Southeast Asia [18]. In 2021,
the World Health Organization (WHO) reviewed
NAPs from 19 countries; however, Nepal, Cambodia
and Timor-Leste were not included in this assessment
[18]. Although the Sri Lankan NAP was included,
the review primarily explored how health was con-
sidered in the adaptation planning process without
specific attention to maternal and child health [18].
Adaptation strategies centered on maternal and child
health remain underrepresented in national policies
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and the peer-reviewed scientific literature [19]. This
study aimed to determine how maternal and child
health adaptation components are represented in the
adaptation documents of Nepal, Cambodia, Timor-
Leste and Sri Lanka, aiming to identify knowledge
gaps in policy-level adaptation interventions. These
countries were selected based on their homogen-
eity in socioeconomic, cultural and political aspects,
coupled with their vulnerability to climate change.
Additionally, these were the only countries from
South Asia with updated NAPs in the UNFCC’s NAP
central repository at the time of the study commence-
ment in February 2023.

2. Methodology

We employed qualitative document analysis, a com-
monly usedmethod in health policy research [20–22],
applying the READ approach [20] to systematically
analyze adaptation interventions focusing on mater-
nal and child health. In essence, the READmethod is a
systematic document analysis approach that involves
four sequential steps: (1) reading the documents, (2)
extracting data, (3) analyzing data, and (4) distilling
and reporting the findings [20].

2.1. Definition of key concepts
For the purpose of this policy analysis, the following
definitions were used:

Climate change adaptation is ‘the process of adjust-
ment to actual or expected climate and its effects,
in order to moderate harm or exploit beneficial
opportunities’ [23].

Maternal health is defined as ‘the health of women
during pregnancy, childbirth and postnatal period’ and
child health ‘as the health of children under five years of
age’ [24]. Maternal and child health, as a field of pub-
lic health, is primarily concerned with the health of
mothers and children from birth through five years of
age [25]. Therefore, in this study, ‘child health’ refers
specifically to the health of children under the age
of five, as children under the age of five are particu-
larly vulnerable to biological and social factors, have
a higher dependence on caregivers, and increased vul-
nerability to health risks [26].

NAP refers to ‘a national policy document that is
officially endorsed at the national level and includes
strategies to coordinate and drive the actions of all actors
and stakeholders in their pursuit of national adaptation
goals and strategies’ [27].

HNAP is defined by theWHO ‘as a plan developed
by a country’s Ministry of Health as part of the NAP
process for ensuring prioritization of actions to address
the health impacts of climate change at all levels of plan-
ning’ [28].

Climate resilience is defined as ‘The capacity of
interconnected social, economic and ecological systems
to cope with a hazardous event, trend or disturbance,

responding or reorganizing in ways that maintain their
essential function, identity and structure [23].

2.2. Document source
The adaptation documents included in this study
were obtained from NAP central, the official repos-
itory hosted by UNFCCC [15].

2.3. Analysis
The selected adaptation documents underwent inde-
pendent readings and re-readings by three research-
ers (DB, ZT and ER). Relevant data pertaining to
maternal and child health were extracted using a
pre-prepared Excel sheet data-extraction template.
Specific keywords, such as ‘women’, ‘gender’, ‘chil-
dren’, ‘pregnan∗’, ‘female’, ‘sex’, ‘health’, ‘healthcare’,
‘maternal health’, ‘child health’ and ‘infant health’
were targeted to capture maternal and child health
aspects within the policy documents. Data extracted
by each researcher were consolidated into country-
specificWord documents after establishing consensus
through weekly team discussions. A comprehens-
ive qualitative content analysis (conceptual analysis:
where, when, how and why?) using the inductive
open coding method was then conducted to cat-
egorize and summarize maternal and child health
issues addressed in the adaptation documents [29].
Coding of the data was performed by DB and ZLT
using NVivo 12. The analysis extended to concepts
that, while not explicitly mentioning health adapta-
tion interventions, were likely to protect overall health
and wellbeing [29].

The ecofeminism theoretical perspective, integ-
rated within the environmental determinants of
health framework, ensured that gender aspects were
not overlooked in the inclusion of adaptation inter-
ventions when confining the research question to
a narrow scope of maternal and child health [30].
Ecofeminism epistemology, which represents the
convergence of feminist and environmentalist per-
spectives, aims to comprehend and address the inter-
twined oppression and exploitation experienced by
women and the environment. It acknowledges hier-
archical systems perpetuating the subjugation and
domination of women and nature [30]. Following
the categorization and abstraction of relevant cat-
egories, final categories were refined through iterat-
ive team discussions, encompassing aspects of policy
documents related to maternal and child health
adaptation.

NVivo software [31] was used to generate a radial
tree chart illustrating code consolidation into dis-
tinct categories. Color-coded elements in this chart
symbolize aggregated data categorized hierarchic-
ally, illustrating key categories from the qualitat-
ive content analysis. Each segment’s size reflects
the number of references or data coded to each
sub-category. Detailed information about codes and
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sub-categories in the radial tree chart is available
in the Supplementary file containing the coding
frame.

Additionally, concise excerpts aligning with per-
tinent categories from adaptation documents were
included. From an epistemological standpoint, these
data extracts affirm the explanation and interpret-
ation within each category, providing evidence for
readers to assess the accuracy of the analysis [32].
The criterion for selecting excerpts depended on
their explanatory power and representativeness across
selected adaptation documents [32]. Where text was
truncated, three full stops were used (…); however,
truncation of the results did not change the mean-
ing of the results. The proportion of data related to
the category ‘maternal and child health adaption’, as
referenced in the individual adaptation documents,
was computed using NVivo software. In this calcu-
lation, the denominator comprised the total volume
of data extracted from the individual documents as
described above, while the numerator included data
coded under the specific category of maternal and
child health adaptation.

3. Results

The health sector was identified as a high priority sec-
tor vulnerable to climate change in all NAP/HNAP
documents (N= 5) analyzed (table 1). Only four doc-
uments prioritized maternal and child health issues
[33–36], and just three outlined a broader gender-
based approach that could mitigate some of the
threats to maternal and child health posed by climate
change [33, 35, 36].

Five broader categories were constructed from the
content analysis of the extracted data: (1) health-
related climate impact drivers and strategic inter-
ventions; (2) empowering society and health sys-
tems for a climate-ready future; (3) enhancing cli-
mate and health literacy through effective risk com-
munication; (4) policy governance and guidelines for
health adaptations; and (5) intersection of gender,
child health and climate change, as shown in figure 1.

3.1. Health-related climate impact drivers and
strategic interventions
The primary health risks identified in the docu-
ments include changes in the frequency and distribu-
tion of vector-borne diseases, food- and-waterborne
diseases, respiratory diseases, mental health issues,
disaster threats, injuries and deaths, food insecur-
ity and malnutrition, non-communicable diseases,
health impacts of extreme heat, disruptions in health
services, deterioration ofwater sanitation andhygiene
(WASH), and air pollution. The following data
extracted from the documents exemplify the coverage
of health threats posed by climate change.

Vector-borne diseases, particularly
malaria and dengue remain a signi-
ficant health risk in Cambodia (p iii).
Increase in the burden of water-borne
and water related diseases are import-
ant threats posed by climate change
(HNAP Cambodia, p 1).

Increased risk of vector-borne dis-
eases (e.g. Dengue, malaria). Risk
of new areas becoming susceptible to
vector-borne and pathogenic diseases.
Increased risk of new vector-borne dis-
ease outbreaks. Increased risk of food-
and water-borne disease outbreaks
(NAP Sri Lanka, p 129).

The impacts of climate change on social
infrastructure include disruption to and
lack of access to health and education
services. These social impacts tend to be
higher for children, women, the elderly,
expectant mothers, people with chronic
health problems, and disadvant-
aged population groups (NAP Nepal,
p 25).

Increasing temperature will increase
heat-related illness and mortality, and
could lead to the spread of vector-
borne diseases.(…) Increased disaster
frequency and intensity has a range of
implications for health (NAP Timor-
Leste, p 7).

In general, the fourNAP documents outlined spe-
cific adaptation objectives and programmatic adapt-
ation actions in their sector-wide approach dedic-
ated to health development. The Cambodian HNAP
places distinct emphasis on diverse health adaptation
strategies, which include improving governance to
address climate change impacts in the health sector,
building institutional capacity and skills for effective
planning and implementation of adaptation meas-
ures, strengthening surveillance systems, and devel-
oping a robust financing mechanism dedicated to cli-
mate change adaptation within the health sector. The
following extracts contextualize the strategic health
adaptation interventions represented in the reviewed
documents.

It presents a list of actions that were
assigned the highest priority by stake-
holders from respective sectors (health)
and the priority actions identified for
overcoming the health adaptation needs
(NAP Sri Lanka, p 48).

Establish a surveillance programme for
detection and monitoring of climate
induced diseases. (…)Conduct research
studies on impact of climate change
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Table 1. Summary of the coverage of maternal and child health adaptation in HNAPs/NAPs from Cambodia, Nepal, Sri Lanka, and
Timor-Leste.

Countries Documents

Date of sub-
mission to
UNFCCC

Health identi-
fied as vulner-
able sector

Maternal and
child health
identified as a
priority sector

Inclusion of
maternal and
child health
adaptation
strategies

Proportion
of the data
that discuss
maternal and
child health
adaptation (%)

Cambodiaa Cambodia
climate change
strategic plan
2014–2023

7 July 2021 Yes Yes No N/A

Cambodiaa National
Climate
Change Action
Plan for Public
Health
2019–2023

7 July 2021 Yes Yes Yes 5.49

Nepal National
Adaptation
Plan
2021–2050

30 October
2021

Yes Yes Yes 2.86

Sri Lanka National
Adaptation
Plan for
Climate
Change
Impacts in Sri
Lanka

1 November
2016

Yes No No N/A

Timor-Leste Timor-Leste’s
National
Adaptation
Plan

31 March 2021 Yes Yes Yes 1.13

a NAP and HNAP of Cambodia were treated as two separate documents.

prevalence and spread of vector-borne
and pathogenic diseases. (…) Develop
research institutes’ capacity conducting
research on health impacts of climate
change. (…) Strengthen the mechan-
isms for sharing information between
disaster management and health man-
agement agencies (NAP Sri Lanka,
p 49).

Specific programs in health sectors
include: capacity building of health
and hygiene service providers on cli-
mate resilient health and hygiene
service planning and implementa-
tion, implement climate resilient wash
interventions, ensure climate resilient
water supply, support climate resili-
ent WASH programs, strengthening
of climate sensitive disease surveil-
lance system with emergency prepared-
ness and response, integrate climate

change and health in academic cur-
riculum, strengthen diagnostic capacity
of laboratories, improve urban settle-
ments by ensuring open spaces (NAP
Nepal, p 32&33).

Improving healthcare coverage with
adequate medical staffing, stock of
medicines and treatment guidelines
in climate health sensitive areas, espe-
cially at the sub-national levels. 5.2
Promoting climate and disaster proof-
ing of healthcare infrastructure and
facilities at national and sub-national
levels (HNAP Cambodia, p 14).

The following extract from Timor-Leste exempli-
fies our analysis approach to latent concepts and their
indirect contribution to the achievement of health
adaptation goals.

Timor-Leste has developed a roadmap
for the implementation of the
2030 Agenda and the Sustainable
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Figure 1. Radial tree illustrating five categories and their sub-categories related to climate change and health, identified through
content analysis of adaptation documents from Cambodia, Nepal, Sri Lanka, and Timor-Leste. The color-coded elements
represent aggregated data forming individual categories, with different levels denoting the hierarchical structure of code
aggregation.

Development Goals (GoDRTL ND).
To guide the country‘s efforts to meet
the SDGs, a Working Group was estab-
lished in 2015 to identify ways in which
the SDGs and the 2030 agenda could
be harmonized with the SDP 2011–
2030. This working group identified
synergies and entry points and con-
cluded that the SDP is largely aligned
with the SDG 13: Climate Action. As
the NAP process progresses, its steering
mechanism will ensure proper coordin-
ationwith the country‘s efforts to imple-
ment the SDGs (NAP Timor-Leste,
p 36).

3.2. Empowering society and health system for a
climate-ready future
All documents emphasize empowering society and
health systems for a climate-ready future by anti-
cipating future health threats from climate change,
developing the capacity of the health workforce, ini-
tiating community-based participatory approaches
for designing and implementing locally identi-
fied interventions, establishing evacuation cen-
ters, and implementing programs to improve dis-
aster preparedness. The majority of these adapt-
ation strategies align with the components of the
WHO Operational Framework for Building Climate
Resilient Health Systems [37]. All NAPs prioritize
periodic vulnerability and adaptation assessments
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to create a climate-ready future. The HNAP of
Cambodia and the NAPs of Timor Leste and Nepal
propose action plans to develop climate-resilient
health infrastructures. The following extracts exem-
plify the approaches proposed to empower society
and health systems.

Strengthen the capacity for collection,
analysis, modeling and interpretation of
climate data and information dissem-
ination to various end-users, includ-
ing seasonal forecasting for adaptation
and community early-warning facilit-
ies for disaster risk management (NAP
Cambodia, p 17).

Enhance the capacity of the health sec-
tor and communities to anticipate and
respond to changes in distribution of
endemic and epidemic climate-sensitive
diseases, and reduce the vulnerability
to infection of population in areas at
risk from expansion of climate-related
diseases. Create awareness among the
health service providers at all levels on
the different types of health risks associ-
ated with different types of climate risks
and the different coping and adaptation
measures so that these coping strategies
could be communicated to the vulner-
able populations (NAP Timor-Leste, p
75 and 76).

Specific program in health sector for
capacity building of health and hygiene
service providers on climate resilient
health and hygiene service planning and
implementation, empower and inform
health care providers about climate
change impacts, develop climate resi-
lient infrastructure (NAP Nepal, p 32
and 33).

3.3. Enhancing literacy about the health impacts of
climate change
Effective risk communication regarding the health
implications of climate change was prioritized as
a crucial adaptation strategy in all documents to
improve literacy among the public and health pro-
fessionals. These documents emphasized the import-
ance of implementing awareness initiatives at insti-
tutional and community levels to foster sustain-
able practices and nurture a climate-resilient soci-
ety. Notably, the NAP from Cambodia and Nepal
strongly advocate for integrating climate change cur-
ricula at all levels of education as a strategy to
improve knowledge, capacity, and awareness among
the younger generation, who are expected to bear
the largest burden of climate-sensitive health risks in
the future. Below are some examples of adaptation

strategies fromCambodia, Sri Lanka andTimor-Leste
that focus on enhancing climate change and health
literacy.

Facilitate public access to information
on climate change through radio, televi-
sion, newspapers, mobile and web tech-
nologies, and targeted outreach mater-
ials for key audiences such as most-
vulnerable groups, women, children,
youths andminorities (…). Incorporate
climate change into school curricula for
all levels of education and develop pro-
grams for climate related disaster man-
agement and recovery (NAPCambodia,
p 17).

Increase the knowledge and awareness
on health impacts of extreme events
among healthcare workers (e.g. MOH,
PHI) (NAP Sri Lanka, p 69).

Create awareness among the health ser-
vice providers at all levels on the dif-
ferent types of health risks associated
with different types of climate risks
and the different coping and adaptation
measures so that these coping strategies
could be communicated to the vul-
nerable populations (NAP Timor-Leste,
p 75).

3.4. Policy governance and guidelines for health
adaptations
The analysed documents strongly advocated for the
development and review of guidelines for man-
aging climate-induced health risks. Each document
emphasizes the importance of establishing effect-
ive communication and coordination mechanisms
across line ministries and divisions at the national
level. These efforts aim to establish shared consensus
among stakeholders and decision-makers on adapt-
ation needs and promote the adoption of a com-
prehensive and inclusive interdisciplinary approach
to designing adaptation action plans within priority
sectors, including the health sector. The adaptation
action plans prioritized under this category can be
mapped to the leadership and government compon-
ent of theWHOOperational Framework [37]. This is
reflected in the following excerpts from the NAPs of
Sri Lanka, Timor-Leste and Nepal.

Develop guidelines for management
of climate induced disease incidents.
Improve the coordination between dis-
aster management and health man-
agement agencies. Develop disaster
risk preparedness guidelines for health
workers in vulnerable settings (NAP Sri
Lanka, p 69).
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Review all existing guidelines and
Standard Operating Procedures (SOPs)
considering climate change and its
adverse effects. Support preparation
of —Health Risk and Preparedness
Map— in relation to different climate
risks, magnitude of existing and poten-
tial health risks due to each type of cli-
mate risk and existing and planned
public health service delivery capacity
at the national, sub-national and local
levels (NAP Timor-Leste, p 74).

Responsiveness through identifying
action to reduce climate change policy
coherence through national priorities,
actions, plans, & development goals.
International commitments through
UN conventions. Integration of cli-
mate change adaptation in the plan-
ning, budgeting, & implementation of
action in each governmental level (NAP
Nepal, p 15).

3.5. Intersection of gender, child health and climate
change
Four analysed documents (3 NAPs: Cambodia, Nepal
and Timor-Leste and HNAP: Cambodia) considered
gender components and acknowledged the maternal
and child health risks associated with climate change.
Meanwhile, the Sri Lankan NAP does not explicitly
mention the terms ‘gender’, ‘female’, or ‘women’ in the
main text. The only section mentioning these is the
prologue, in which an authority from the Ministry of
Mahaweli Development and Environment states that
‘the document is a country-driven, gender-sensitive and
a fully transparent approach to deal with climate change
in Sri Lanka (p 5)’ [38].

The documents of the other countries identi-
fied various maternal and child health risks asso-
ciated with climate change. The Cambodian NAP
effectively integrated a gender component to lever-
age the potential of women in designing adaptation
strategies, acknowledging gender dynamics and the
possible disproportionate impacts of climate change
on women. However, it falls short in addressing spe-
cific adaptation strategies aimed at protecting mater-
nal and child health. Similarly, HNAP for Cambodia
andNAPs forNepal, and Timor-Leste allocated a sub-
stantial proportion (5.49%, 2.86% and 1.13% of the
coded text, respectively, see table 1) of their content
to propose adaptation strategies aimed at safeguard-
ing maternal and child health. Detailed discussions
of sub-categories under this category are provided
below.

i. Maternal and child health impacts of climate
change: analyzed documents from all three
countries, except Sri Lanka, identify women

and children as vulnerable groups to the health
impacts of climate change. Their susceptibility to
food and waterborne diseases, vector-borne dis-
eases, food insecurity, and other chronic health
conditions in the context of a changing climate is
highlighted across all four documents. The NAP
of Timor-Leste specifically references poor infra-
structure, inaccessibility to healthcare services,
and cultural norms as additional factors exacer-
bating the vulnerability of women and children
living in rural areas.

ii. Design adaptation strategies to address gender
inequality: all four documents referenced in
this category prioritize the development of
adaptation strategies that address gender issues.
Mainstreaming gender considerations in climate
change responses and minimizing gender-based
violence are critical priorities for Cambodia,
Nepal, and Timor-Leste. These documents
emphasize establishing focal points to facilitate
coordination between health departments and
community-based institutions dedicated to the
welfare of women and children.

iii. Gender-based solution to address the mater-
nal and child health impacts of climate change:
while these documents did not explicitly out-
line adaptation strategies specifically targeting
maternal and child health, they included broader
gender-based approaches that could mitigate
some of the maternal and child health threats
posed by climate change. The proposed strategic
objectives and corresponding key activities for
safeguarding maternal and child health from the
impacts of climate change are outlined in table 2.

4. Discussion

Our findings demonstrated that out of the five
examined documents (4 NAPs and 1 HNAP), four
identified maternal and child health risks associ-
ated with climate change. While direct references to
adaptation strategies targeting maternal and child
health were absent in all documents, adaptation
strategies from three documents (NAPs of Nepal and
Timor-Leste andHNAP of Cambodia) could contrib-
ute to safeguarding maternal and child health in a
changing climate. In these countries, women’s pos-
ition in the family and society is dictated by patri-
archal values and social norms, limiting their role
in decision-making and access to economic assets
[39, 40]. This gender dynamic exacerbates women’s
vulnerability, particularly of pregnant women. As
such, the UNFCCC’s technical guidelines for the
NAP process mandate the integration of a gender
perspective [41].

The inclusion of gender perspectives in climate
change adaptation policies is a crucial step. It repres-
ents a positive example of how climate change and
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Table 2. Proposed action plans for addressing maternal and child health impacts of climate change.

Strategic Objectives Adaptation action plan (key activities) Document source

To support increased evidence
generation on maternal and child
health impacts of climate change.

• Include gender components in national
demographic and health surveys or
vulnerability risk assessments to ensure that
issues related to women’s health are identified,
especially elderly women and pregnant women.

• Conduct focus group discussions with women’s
groups separately for any assessment of their
health, with the assistance of female facilitators.

HNAP Cambodia, p 8

• Increase research on the health risks of climate
change on gender.

NAP Nepal, p 37

• Improve research capacity to examine the
linkage between gender,
climate/weather-related phenomena, and
disease incidence.

NAP Timor-Leste, p 43

To promote governance, coordination
and partnership for protecting
maternal and child health from the
impacts of climate change.

• Design gender sensitive climate change
adaptation action plans focusing on health and
capacity building against domestic violence
within the MoH Gender Working Group,
Public Health Department Gender Focal Points
and Gender Focal points of Health Centre.

• Educate the community about gender-based
climate change adaptation approach within the
health sector and strategies for protection
against domestic violence with support from
the Public Health Department as well as the
MoH.

• Establish coordination between health centers
and commune women and children focal
points to integrate gender components into
climate change adaptation strategies,
particularly focusing on target diseases
including malaria, dengue, diarrhea.

HNAP Cambodia, p 8 & 9

• Minimize gender-based violence and violence
against children by providing immediate
service and referrals during climate
emergencies.

• Design programs and adaptation actions that
are participatory, transparent, gender and
socially inclusive to address needs of
women/girls, children, pregnant women and
elderly people with disabilities.

NAP Nepal, p 37

• Socialize and disseminate gender-sensitive
mechanisms within the community to enhance
protection against extreme weather and climate
events, so that communities understand how to
provide immediate responses when extreme
weather events occur.

• Address the gendered impacts of climate
change and their drivers through concrete
actions at all levels of government.

NAP Timor-Leste, p 38.

maternal and child health issues are prioritized in
adaptation policies. These findings corroborate sim-
ilar analyses of other climate change policy docu-
ments fromLMIC countries, in which fourNAPs util-
ized a gender lens in their health adaptation actions
[18, 42, 43]. A review of Nationally Determined
Contribution (NDC) was conducted by the United

Population Fund (UNFPA) to assess the inclusion of
gender and health, including sexual and reproduct-
ive health rights, within the national climate frame-
works, plans, and strategies. Out of the 50 NDCs ana-
lyzed, six included references to sexual and reproduct-
ive health rights, with maternal health being the most
common [43].

9
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By embedding the ecofeminist approach within
the environmental determinants of health framework
[44], we identified aspects of women’s health con-
sidered in the NAPs as a surrogate for maternal health
issues. Adaptation strategies outlined in the NAPs of
Cambodia, Nepal and Timor-Leste, such as enhan-
cing biodiversity, water security, food security, and
disaster risk management, integrated gender consid-
erations to reduce women’s vulnerabilities.

Although these NAPs did not link the gains
of these action plans with enhancing maternal and
child health outcomes, gender-responsive strategies
in these sectors could create a dynamic and intercon-
nected system to support maternal and child health
[42, 45]. For example, in the Timor-Lester NAP (p.
29), gender-responsive water management strategies
could alleviate women’s burden—such as a daily walk
ofmore than 30min to fetch large volumes of water—
and protect their health, particularly during preg-
nancy, during climate-related events. Consideration
of gender-responsive strategies to address the broader
determinants of health, such as nutritional insecur-
ity, biodiversity, and ecosystem degradation, would
facilitate the involvement of women in the decision-
making process, allowing them to prioritize the needs
of pregnant women and newborn children [45].

Likewise, employing an ecofeminist perspective in
the latent analysis of the data identified acknowledge-
ment of gender-based violence as a critical issue in the
NAPs of Cambodia, Nepal and Timor-Leste, necessit-
ating immediate action plans to safeguard women’s
health in the context of increases in the frequency
and intensity of extreme weather and climate events.
Indeed, gender-based violence, particularly violence
against women, is a significant health problem with
substantial repercussions for women’s physical and
mental health [46]. As mounting evidence indicates a
strong association between ambient temperature and
intimate partner violence among women in South
Asian countries [47], addressing gender-based viol-
ence is a positive stride towards consideration of
maternal and child health.

4.1. Future opportunities
There is a need to review the risks of climate
change on access to and delivery of healthcare
services for pregnant women and mothers with
young children, particularly those from rural com-
munities. While the analysed documents considered
improving healthcare infrastructures to establish
climate-resilient health systems, interventions aimed
at improving health service delivery orworkforce sup-
ply did not receive adequate attention. This over-
sight is significant because alternative approaches
to ensuring essential health service delivery dur-
ing extreme weather or climate-related disruptions

remain untapped. Therefore, it is essential forNAPs to
prioritize the design and implementation of strategies
that ensure a continuum of care, including antenatal
and postnatal services, to improvematernal and child
health [48]. Notably, the NAPs propose strategies
and action plans for cross-cutting sectors relevant to
maternal and child health protection. However, the
proposed adaptation plans did not link across priority
sectors.

Consequently, the sectoral strategy that addressed
a determinant of health, for example, ensuring water
security, may not be directly reflected as a strategy to
address broader health outcomes, including mater-
nal and child health. This issue is not unique to
South Asian countries. The NAPs of other LMICs
such as Brazil, Burkina Faso, Kenya, Kiribati, the
State of Palestine, Sudan, and Suriname, do not dir-
ectly address maternal and child health adaptation
strategies [42, 43]. Instead, they include nonspecific
references to these issues by considering sexual and
reproductive health rights. For instance, Fiji’s health
sector NAP indirectly promotes maternal and child
health resilience by advocating for women’s access
to sexual and reproductive health information and
services [42]. Given that specific adaptation priorit-
ies are highly determined by vulnerability and adapt-
ation assessments, these assessments in LMIC coun-
tries should include maternal and child health issues
to develop and provide the evidence base for pro-
posing relevant and effective adaptation interventions
towards building climate resilience through proact-
ive planning and implementation strategies [49, 50].
Furthermore, as the structure and form of NAP may
vary by country, the future NAP development and
updating processes should facilitate a strong repres-
entation of women and maternal and child health
experts to advocate for timely and effective adapta-
tion options.

4.2. Limitations
Our analysis included data from the NAPs of
Cambodia, Nepal, Timor Leste, Sri Lanka and HNAP
of Cambodia, which were submitted to the NAP
repository of UNFCCC by the end of December
2023. Subsequently, the selected countries may be
updating sector specific adaptation documents or
other relevant policy documents, such as national
climate policy. Manual extraction of data from the
selected documents using keywords is susceptible
to limitations such as incomplete information cap-
ture, especially when the data does not precisely align
with the chosen keywords, and subjective interpreta-
tion of those keywords [51]. Finally, the convenience
sampling approach and smaller sample size limit the
generalizability of our results for the broader Asia-
Pacific region.
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5. Conclusion

Our findings underscore that maternal and child
health is generally recognized as vulnerable to the
impacts of climate change by stakeholders and
authorities in Cambodia, Nepal, Timor Leste, and
Sri Lanka. However, it is evident that the assessed
NAPs and HNAP documents need to addressed spe-
cific adaptation strategies to protect maternal and
child health from the impacts of climate change.
To enhance the future development and updating
of NAPs, it is essential to generate an evidence
base on the impacts of climate change on mater-
nal and child health from under-represented coun-
tries. Furthermore, it is essential to involve a more
comprehensive and diverse representation of women
and maternal and child health experts from various
cultural and geographic backgrounds. This inclusive
approach will effectively prioritize reducing mater-
nal and child health risks of climate change and help
to center stage the protection of maternal and child
health within the climate change policy discourse.

Data availability statement

All data that support the findings of this study are
included within the article (and any supplementary
files).

Conflict of interest

Z L T is amember of the Climate andHealth Alliance,
Alliance of Nurses for Healthy Environments, World
Health Organisation Global Community of Practice
for Nursing and Midwifery specific to Climate
Change, and Climate Reality Leadership Corps.

ORCID iDs

Dinesh Bhandari https://orcid.org/0000-0002-
0979-1406
Eddie Robinson https://orcid.org/0000-0001-
8507-6124
Meghnath Dhimal https://orcid.org/0000-0001-
7176-7821
Ann Borda https://orcid.org/0000-0003-3884-
2978
Kristie L Ebi https://orcid.org/0000-0003-4746-
8236
Zerina Lokmic-Tomkins https://orcid.org/0000-
0003-0266-9536

References

[1] IPCC 2022 Climate Change 2022: Impacts, Adaptation, and
Vulnerability. Contribution of Working Group II to the Sixth
Assessment Report of the Intergovernmental Panel on Climate
Change (Cambridge University Press)

[2] IPCC 2021 Climate Change 2021: The Physical Science Basis.
Contribution of Working Group I to the Sixth Assessment

Report of the Intergovernmental Panel on Climate Change
(Cambridge)

[3] Cissé G, McLeman R, Adams H, Aldunce P, Bowen K and
Campbell-Lendrum D 2022 Health, Wellbeing, and the
Changing Structure of Communities. In: Climate Change
2022: Impacts, Adaptation, and Vulnerability. Contribution of
Working Group II to the Sixth Assessment Report of the
Intergovernmental Panel on Climate Change (Cambridge)

[4] Ebi K L and Hess J J 2020 Health risks due to climate change:
inequity in causes and consequences Health Affairs
39 2056–62

[5] Butler C D and Hanigan I C 2019 Anthropogenic climate
change and health in the Global South Int. J. Tuberc. Lung
Dis. 23 1243–52

[6] Rasmussen S A and Jamieson D J 2022 Protecting pregnant
people and babies from the health effects of climate change
New Engl. J. Med. 387 957–9

[7] Rylander C, Odland J and Sandanger T M 2013 Climate
change and the potential effects on maternal and pregnancy
outcomes: an assessment of the most vulnerable–the mother,
fetus, and newborn child Glob. Health Action 6 19538

[8] Chersich M F et al 2020 Associations between high
temperatures in pregnancy and risk of preterm birth, low
birth weight, and stillbirths: systematic review and
meta-analysis BMJ 371m3811

[9] Roos N, Kovats S, Hajat S, Filippi V, Chersich M, Luchters S,
Scorgie F, Nakstad B and Stephansson O 2021 Maternal and
newborn health risks of climate change: a call for awareness
and global action Acta Obstetricia et Gynecol. Scandinavica
100 566–70

[10] World Health Organization 2021 Success Stories in
Reproductive, Maternal, Newborn, Child and Adolescent
Health. A Regional Compendium from WHO South-East Asia
Region (World Health Organization. Regional Office for
South-East Asia)

[11] The United Nations Inter-agency Group for Child Mortality
Estimation 2024 Levels and Trends in Child Mortality (United
Nations Children’s Fund (UNICEF))

[12] Wulandari R D, Laksono A D and Rohmah N 2021
Urban-rural disparities of antenatal care in South East Asia:
a case study in the Philippines and Indonesia BMC Public
Health 21 1221

[13] United Nations Framework Convention on Climate Change
2010 Report of the conference of the parties on its sixteenth
session, held in Cancun from 19 November to 10 December
2010 (UNFCCC)

[14] United Nations Framework Convention on Climate Change
2012 The National Adaptation Plan Process: A Brief Overview
(UNFCCC)

[15] United Nations Framework Convention on Climate Change
2023 NAP central (available at: https://napcentral.org/
submitted-naps)

[16] World Health Organization 2017 Status of the Development of
Health National Adaptation Plan for Climate Change in
South-East Asia (World Health Organization, Regional
Office for South-East Asia)

[17] Gilson L, Orgill M and Shroff Z C 2018 A Health policy
Analysis Reader: the Politics of Policy Change in Low-and
Middle-Income Countries (World Health Organization)

[18] World Health Organization 2021 Review of Health in
National Adaptation Plans (WHO)

[19] Berrang-Ford L et al 2021 A systematic global stocktake of
evidence on human adaptation to climate change Nat. Clim.
Change 11 989–1000

[20] Dalglish S L, Khalid H and McMahon S A 2020 Document
analysis in health policy research: the READ approachHealth
Policy Plan. 35 1424–31

[21] Walt G, Shiffman J, Schneider H, Murray S F, Brugha R and
Gilson L 2008 ‘Doing’ health policy analysis: methodological
and conceptual reflections and challenges Health Policy Plan.
23 308–17

[22] Jacobs T, George A and De Jong M 2021 Policy foundations
for transformation: a gender analysis of adolescent health

11

https://orcid.org/0000-0002-0979-1406
https://orcid.org/0000-0002-0979-1406
https://orcid.org/0000-0002-0979-1406
https://orcid.org/0000-0001-8507-6124
https://orcid.org/0000-0001-8507-6124
https://orcid.org/0000-0001-8507-6124
https://orcid.org/0000-0001-7176-7821
https://orcid.org/0000-0001-7176-7821
https://orcid.org/0000-0001-7176-7821
https://orcid.org/0000-0003-3884-2978
https://orcid.org/0000-0003-3884-2978
https://orcid.org/0000-0003-3884-2978
https://orcid.org/0000-0003-4746-8236
https://orcid.org/0000-0003-4746-8236
https://orcid.org/0000-0003-4746-8236
https://orcid.org/0000-0003-0266-9536
https://orcid.org/0000-0003-0266-9536
https://orcid.org/0000-0003-0266-9536
https://doi.org/10.1377/hlthaff.2020.01125
https://doi.org/10.1377/hlthaff.2020.01125
https://doi.org/10.5588/ijtld.19.0267
https://doi.org/10.5588/ijtld.19.0267
https://doi.org/10.1056/NEJMp2210221
https://doi.org/10.1056/NEJMp2210221
https://doi.org/10.3402/gha.v6i0.19538
https://doi.org/10.3402/gha.v6i0.19538
https://doi.org/10.1136/bmj.m3811
https://doi.org/10.1136/bmj.m3811
https://doi.org/10.1111/aogs.14124
https://doi.org/10.1111/aogs.14124
https://doi.org/10.1186/s12889-021-11318-2
https://doi.org/10.1186/s12889-021-11318-2
https://napcentral.org/submitted-naps
https://napcentral.org/submitted-naps
https://doi.org/10.1038/s41558-021-01170-y
https://doi.org/10.1038/s41558-021-01170-y
https://doi.org/10.1093/heapol/czaa064
https://doi.org/10.1093/heapol/czaa064
https://doi.org/10.1093/heapol/czn024
https://doi.org/10.1093/heapol/czn024


Environ. Res. Lett. 19 (2024) 084045 D Bhandari et al

policy documents in South Africa Health Policy Plan.
36 684–94

[23] IPCC 2022 AnnexII: glossary Climate Change 2022: Impacts,
Adaptation and Vulnerability Contribution of Working Group
II to the Sixth Assessment Report of the Intergovernmental
Panel on Climate Change ed V Möller et al (Cambridge
University Press)

[24] World Health Organization 2023 Maternal Health (available
at: www.who.int/health-topics/maternal-health#tab=tab_1)

[25] Perez R 2023 Maternal and child health CMSA’s Integrated
Case Management 2nd edn (Springer) pp 223–6

[26] Black R E, Levin C, Walker N, Chou D, Liu L and
Temmerman M 2016 Reproductive, maternal, newborn, and
child health: key messages from disease control priorities 3rd
edition Lancet 388 2811–24

[27] United Nations Framework Convention on Climate Change
2021 National Adaptation Plans 2021: Progress in the
Formulation and Implementation of NAPs (United Nations
Climate Change Secretariat)

[28] World Health Organization 2021 Quality Criteria for Health
National Adaptation Plans (World Health Organization)

[29] Elo S and Kyngäs H 2008 The qualitative content analysis
process J. Adv. Nurs. 62 107–15

[30] Gaard G 2011 Ecofeminism revisited: rejecting essentialism
and re-placing species in a material feminist
environmentalism Feminist Formations 23 26–53

[31] Lumivero 2023 NVivo (Version 14)
[32] Eldh A C, Årestedt L and Berterö C 2020 Quotations in

qualitative studies: reflections on constituents, custom, and
purpose Int. J. Qual. Methods 19 1609406920969268

[33] Kingdom of Cambodia 2019 National Climate
Change Action Plan for Public Health 2019–2023 (Ministry
of Health)

[34] Royal Government of Cambodia 2013 Cambodia Climate
Change Strategic Plan 2014–2023 (National Climate Change
Committee and the Ministry of Environment)

[35] Government of Nepal 2021 National Adaptation Plan (NAP)
2021–2050: Summary for Policy Makers (Ministry of Forests
and Environment)

[36] Secretariat of State for Environment 2021 Timor-Leste’s
National Adaptation Plan: Addressing Climate Risks and
Building Climate Resilience (Ministry for Economic Affairs)

[37] World Health Organization 2023 Operational Framework for
Building Climate Resilient and Low Carbon Health Systems
(World Health Organization)

[38] Climate Change Secretariat 2016 National Adaptation Plan
for Climate Change Impacts in Sri Lanka: 2016–2025
(Ministry of Mahaweli Development and Environment)

[39] Commission on the Status of Women 2008 Gender
Perspectives on Climate Change New York: UNWomen

(United Nations Entity for Gender Equality and the
Empowerment of Women)

[40] Niaz U and Hassan S 2006 Culture and mental health of
women in South-East AsiaWorld Psychiatry 5 118–20

[41] Least Developed Countries Expert Group 2012 National
Adaptation Plans: Techincal Guidelines for the National
Adpatation Plan Process (United Nations Framework
Convention on Climate Change)

[42] NAP Global Network and Women Deliver 2021 Sexual and
Reproductive Health and Rights in National Adaptation Plan
(NAP) Processes: Exploring a Pathway for Realizing Rights and
Resilience (International Institute for Sustainable
Development)

[43] McMullen H, Ducasse H, Pope D, McCoy D, Udeh C and
Baschieri A 2021 Sexual and reproductive health
and rights in national climate policy: a review of 50
nationally determined contribution documents
(UNFPA)

[44] Pruss-Ustun A, Corvalán C F and Organization W H 2006
Preventing Disease Through Healthy Environments: Towards
an Estimate of the Environmental Burden of Disease (World
Health Organization)

[45] Starrs A M, Ezeh A C, Barker G, Basu A, Bertrand J T and
Blum R 2018 Accelerate progress—sexual and reproductive
health and rights for all: report of the Guttmacher—Lancet
commission Lancet 391 2642–92

[46] Garcia-Moreno C, Jansen H A, Ellsberg M, Heise L and
Watts C H 2006 Prevalence of intimate partner
violence: findings from the WHOmulti-country study
on women’s health and domestic violence Lancet
368 1260–9

[47] Zhu Y et al 2023 Association of ambient temperature with
the prevalence of intimate partner violence among partnered
women in low- and middle-income South Asian countries
JAMA Psychiatry 80 952

[48] Kerber K J, de Graft-johnson J E, Bhutta Z A, Okong P,
Starrs A and Lawn J E 2007 Continuum of care for maternal,
newborn, and child health: from slogan to service delivery
Lancet 370 1358–69

[49] World Health Organization 2021 Climate Change and Health
Vulnerability and Adaptation Assessment (World Health
Organization)

[50] World Health Organization 2013 Protecting Health From
Climate Change: Vulnerability and Adaptation Assessment
(World Health Organization)

[51] Engstrom T, Strong J, Sullivan C and Pole J D 2022 A
comparison of Leximancer semi-automated content analysis
to manual content analysis: a healthcare exemplar using
emotive transcripts of COVID-19 hospital staff interactive
webcasts Int. J. Qual. Methods 21 16094069221118993

12

https://doi.org/10.1093/heapol/czab041
https://doi.org/10.1093/heapol/czab041
https://www.who.int/health-topics/maternal-health#tab=tab_1
https://doi.org/10.1177/1363459315617311
https://doi.org/10.1016/S0140-6736(16)00738-8
https://doi.org/10.1016/S0140-6736(16)00738-8
https://doi.org/10.1111/j.1365-2648.2007.04569.x
https://doi.org/10.1111/j.1365-2648.2007.04569.x
https://doi.org/10.1353/ff.2011.0017
https://doi.org/10.1353/ff.2011.0017
https://doi.org/10.1177/1609406920969268
https://doi.org/10.1177/1609406920969268
https://doi.org/10.1016/S0140-6736(18)30293-9
https://doi.org/10.1016/S0140-6736(18)30293-9
https://doi.org/10.1016/S0140-6736(06)69523-8
https://doi.org/10.1016/S0140-6736(06)69523-8
https://doi.org/10.1001/jamapsychiatry.2023.1958
https://doi.org/10.1001/jamapsychiatry.2023.1958
https://doi.org/10.1016/S0140-6736(07)61578-5
https://doi.org/10.1016/S0140-6736(07)61578-5
https://doi.org/10.1177/16094069221118993
https://doi.org/10.1177/16094069221118993

	Maternal and child health climate change adaptation: a qualitative document analysis of South Asian National Adaptation Plans
	1. Background
	1.1. Research question, rationale and objectives

	2. Methodology
	2.1. Definition of key concepts
	2.2. Document source
	2.3. Analysis

	3. Results
	3.1. Health-related climate impact drivers and strategic interventions
	3.2. Empowering society and health system for a climate-ready future
	3.3. Enhancing literacy about the health impacts of climate change
	3.4. Policy governance and guidelines for health adaptations
	3.5. Intersection of gender, child health and climate change

	4. Discussion
	4.1. Future opportunities
	4.2. Limitations

	5. Conclusion
	References


