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Abstract

Background: The incidence of disasters has increased every year. However, disaster mitigation
policies generally focus on the needs of the general population, while the needs and care of
vulnerable groups such as pregnant women are often overlooked. The aim of this literature review
is to provide an overview of disaster mitigation for pregnant women in various disaster situations
occurring worldwide.

Method:This study is a scoping review of journals by examining several types of literature
reviews sourced from PubMed, Scopus, SpringerLink, and MDPI using the PRISMA-ScR
approach. The literature search was conducted on articles published from 2015 to 2024 based
on predetermined inclusion criteria to examine disaster mitigation efforts for pregnant women
during natural disasters. A total of 10 articles were reviewed,

Results: The findings of this scoping review indicate the need for a policy shift from a generalized
disaster management approach toward one that is responsive to the specific needs of pregnant
women. Disaster management policies should explicitly integrate maternal health services across
all phases of disaster management, including preparedness, emergency response, and recovery.
Policies must also ensure the continuity of antenatal care, childbirth services, nutrition, and
mental health support for pregnant women, accompanied by strengthened health system
preparedness through maternal-specific protocols, routine training, and adequate resource
allocation.

Conclusion: Pregnant women’s vulnerability emerges when health service systems, social
protection mechanisms, and institutional preparedness fail to function simultaneously during
emergency situations.

Keywords: Mitigation; Disaster; Pregnant Women; Scoping Review.

INTRODUCTION

Natural disasters refer to events or a
series of events that cause major disruption,
including loss of life, material damage,
economic loss, environmental degradation,
and psychological impacts that exceed local
response capacity(l). These events often
occur suddenly and with high intensity,
disrupting daily activities and generating
urgent need for food, shelter, health services,
and basic support (2). Earthquakes, floods,
tsunamis, volcanic eruptions, cyclones,
landslides, droughts, forest fires, and extreme
storms reflect the wide range of hazards that
challenge  community  resilience  and

preparedness. Disasters emerge from the
interaction between natural hazards and
underlying social, economic, and
environmental vulnerabilities that limit the
ability of affected populations to cope with
adverse impacts (3).

Over the past five decades, the
number and severity of natural disasters have
increased substantially, largely driven by
climate change. Data from the Centre for
Research on the Epidemiology of Disasters
Emergency Events Database (EM-DAT)
between 1970 and 2019 indicate that
weather-, climate-, and water-related
disasters accounted for 50% of all recorded
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disasters, 45% of reported fatalities, and 74%
of economic losses, equivalent to 2.06 million
deaths and USD 3.6 trillion in losses (4).
Climate change has intensified extreme
weather events and altered spatial and
temporal exposure patterns (5). It has also
increased the occurrence of compound and
cascading events, such as concurrent
heatwaves and  droughts, fire-prone
conditions, and combined flood events,
further elevating disaster risk in vulnerable
communities (4—6).

Disaster risk affects all population
groups, making disaster management a
shared societal responsibility. Effective
mitigation therefore requires multisectoral,
culturally appropriate, and community-based
approaches. Engagement of families,
community health volunteers, and local
leaders strengthens preparedness and
emergency response capacity (7).
Community-based interventions, including
emergency kits for pregnant women,
evacuation planning, and preparedness
training, can reduce maternal and fetal
complications. However, implementation
remains uneven, and many regional disaster
management agencies lack clear technical
and operational strategies to address the
specific needs of pregnant women during
emergencies (8).

Pregnant women represent a
particularly vulnerable group in disaster
settings due to physiological changes,
psychological stress, limited mobility, and
increased dependence on healthcare
services. Empirical evidence consistently
shows that disasters increase the risk of
physical injury, psychological trauma,
malnutrition, disrupted antenatal care, and
obstetric complications among pregnant
women (9). Interruptions to essential maternal
health services elevate the risk of preterm
birth, low birth weight, stillbirth, and maternal
mortality, particularly in low-resource settings
with fragile health systems (10-16) . Severe
stress, environmental exposure, and
nutritional insecurity further exacerbate these
risks, underscoring the need to integrate
maternal health into disaster mitigation and
preparedness planning.

Disaster mitigation for pregnant women in natural disaster
situations: a scoping review

Culturally grounded and community-
responsive strategies further strengthen
disaster mitigation efforts. Integrating local
knowledge, traditions, and religion-based
frameworks, such as disaster figh, enhances
community  participation and adaptive
capacity (17). Despite this potential, disaster
literacy among pregnant women and their
families remains limited, highlighting the need
for targeted education through community
health centers, schools, and local media (18).
Improved disaster literacy  supports
preparedness and enables informed decision-
making during emergencies International
experience reveals similar gaps. Major
disasters, including Hurricane Katrina and the
2022 Pakistan floods, demonstrated that
reproductive and maternal health services are
frequently overlooked during emergency
response efforts (19,20). These events
exposed structural weaknesses in disaster
preparedness systems, particularly the limited
integration of gender-responsive approaches
and maternal health indicators. Recent
studies emphasize the importance of
coordinated action among healthcare
providers, policymakers, and emergency
responders to ensure continuity of maternal
services during crises (21). Despite the
growing volume of research on disasters and
maternal health, existing evidence remains
fragmented across disciplines, settings, and
intervention types. There is limited systematic
mapping and synthesis of disaster mitigation

strategies that explicity address the
vulnerabilities, continuity of care, and
contextual needs of pregnant women,

particularly in disaster-prone and resource-
limited settings

Accordingly, this study aims to
conduct a scoping review to systematically
identify, map, and synthesize existing
evidence on disaster mitigation approaches
for pregnant women during natural disasters.
In line with PRISMA-ScR guidance, this
review seeks to clarify key concepts, types of
interventions, implementation contexts, and
knowledge gaps within the literature. The
findings are expected to contribute to the
development of a coherent, maternal-
centered mitigation framework and to inform
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policy by supporting the integration of
maternal health indicators into disaster
preparedness planning, strengthening

community-based and culturally responsive
interventions, and guiding national and local
disaster management agencies in formulating
targeted and sustainable policies to protect
pregnant women before, during, and after
disaster events.

METHOD

This research uses a Scoping Review
approach, which is a literature review method
aimed at mapping scientific evidence,
identifying key concepts, types of evidence,
and research gaps related to disaster
mitigation for pregnant women in natural
disaster conditions. This approach was
chosen because the research topic is broad,
multidisciplinary, and still evolving, thus
requiring comprehensive literature mapping.

Data for this review were obtained
from four reputable international academic
databases: PubMed, Scopus, SpringerLink,
and MDPI. These databases were selected
because they provide extensive coverage of
peer-reviewed literature relevant to health
sciences, disaster management, and
maternal vulnerability. The search process
utilized a combination of keywords and

Boolean operators, including “pregnant
women,”  “maternal health,” “disaster
mitigation,” “disaster preparedness,”

“‘emergency response,” “natural disaster,”
“earthquake,” “flood,” and “climate change.”
The search strategy was adapted for each
database to optimize article retrieval while
ensuring alignment with the research
objectives.

The review included articles published
between January 2015 and May 2024 to
capture contemporary advancements and
recent developments in disaster mitigation for
pregnant women. Studies were considered
eligible if they were written in English, focused
specifically on pregnant women in natural
disaster contexts, and consisted of either
primary research (quantitative or qualitative)
or relevant systematic reviews. Only full-text
articles published in peer-reviewed journals
were included to maintain methodological

Disaster mitigation for pregnant women in natural disaster
situations: a scoping review

rigor and ensure the credibility of the
synthesized evidence.

Studies were excluded if they did not
focus on pregnant women, examined disaster
contexts unrelated to natural hazards such as
pandemics or political conflicts, or were non-
research publications such as editorials,
commentaries, opinion papers, or conference
summaries. Duplicate records identified
across the databases were also removed
during the screening process.

The selection of studies followed the
Preferred Reporting Items for Systematic
Reviews and Meta-Analyses extension for
Scoping Reviews (PRISMA-ScR) flow
framework. All articles identified in the initial
search were imported into a reference
management system, where duplicates were
removed. The remaining articles underwent a
sequential screening process beginning with
titte and abstract review, followed by full-text
assessment based on the established
inclusion and exclusion criteria. The PRISMA-
ScR flowchart provides a detailed summary of
the study identification, screening, eligibility
assessment, and final inclusion stages
carried out in this review.

To assess the methodological quality
of the included studies, the review employed
appraisal tools adapted from the Joanna
Briggs Institute (JBI) and the Critical Appraisal
Skills Programme (CASP). The appraisal
focused on evaluating the clarity of each
study’s research design, the relevance of its
disaster context, its specific attention to
pregnant women, the transparency of its
methodology, the robustness of the empirical
data presented, and its overall contribution to
policy or practical implementation. Only
studies meeting acceptable quality standards
were included in the final synthesis.

Methodological quality appraisal of
guantitative studies included in this scoping
review was conducted using the Joanna
Briggs Institute (JBI) Critical Appraisal
Checklist, in line with JBI recommendations
for scoping reviews.
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Identification —

Records identified through:
PubMed (n=6) Scopus (n=57)

Total (n=170).

SpringerLink (n=48) MDPI (n=59)

Records after duplicates
removed (n=123)

Screening — After removing duplicates,
Records screened (title/abstract) (n=123)

Records excluded (n=89)

Article Selection

Eligibility — Full-text articles
assessed (n=34)

depth.

Final Inclusion — A total of 5 articles
met all criteria and were analyzed in-

Full-text articles excluded (n=24)

Reasons:

- Not focused on pregnant women

- Not disaster-related
- No mitigation context

Figure 1. The PRISMA-ScR flowchart

Table 1. Methodological Quality Appraisal of Quantitative Studies Using the JBI Checklist

Author (Year) Study Design JBI Score Quality  Key Methodological Notes
Criteria (%) Rating
Met
Adebayo et al. Randomized 8/9 88.9 High Clear intervention
(2020) experiment comparison
Kim-Herrera et Cross-sectional 718 87.5 High Adequate analysis; limited
al. (2025) sample
Welton et al. Cohort study 8/9 88.9  High Well-defined exposure and
(2019) follow-up
Austin et al. Prospective 8/9 88.9  High Strong longitudinal design
(2017) cohort
Guo et al. (2020)  Survey 9/9 100 High Large population-based

sample

Notes: JBI = Joanna Briggs Institute. Quality ratings were assigned based on the proportion of checklist items rated as 'Yes':
280% = High quality; 60—79% = Moderate quality; <60% = Low quality. In accordance with JBI scoping review methodology, no
studies were excluded based on quality appraisal

Table 2. Methodological Quality Appraisal of Qualitative Studies Using the CASP Tool

Author (Year) Qualitative CASP Score  Quality Key Methodological
Design Criteria Met (%) Rating Notes

Sayeed et al. FGD & IDI 9/10 90 High Strong data triangulation

(2019)

Zotti & Williams Expert consensus  8/10 80 High High policy relevance

(2024)

Lafarga Previdi et  Qualitative 9/10 90 High Rich thematic findings

al. (2022) analysis

Giusti et al. (2022) Narrative 8/10 80 High In-depth contextual
qualitative insights

Horn et al. (2024) Exploratory 7110 70 Moderate Limited participant
qualitative perspectives

Notes: CASP = Critical Appraisal Skills Programme. Quality ratings were determined based on the number of criteria met out of
ten: 280% = High quality; 60-79% = Moderate quality; <60% = Low quality. Quality appraisal was undertaken to support
interpretation of findings and did not constitute exclusion criteria.
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Quialitative studies were appraised using
the Critical Appraisal Skills Programme

RESULTS

Based on the

literature search,

(CASP) qualitative checklist, which Several articles were identified as relevant to
consists of ten core questions evaluating t_he objective_s of this study. The results of the
methodological rigor, credibility, and literature review are summarized below :
relevance

Table 3. Characteristics of included studies
First Author, year;
lc\l:gtuunrﬁly. d'sgiﬁ; Objective Study Sample Key Finding
Design

Sayeed et al.,2019
(22);flood;Bangladesh
;Qualitative

To explore the
community
perception of
maternal deaths
influenced by
natural disaster
(flood), and the
practice of
maternal
complications
during natural
disaster among
the rural
population in
Bangladesh.

Three focus group
discussions (FGD)
and eight in-depth
interviews (IDI) were
conducted in two
unions of the sub-
district where three
maternal deaths
occurred during the
previous flood

Flood is one of the major risk factors for
influencing maternal death. Pregnant
women seriously suffer from maternal
complications, lack of antenatal
checkup, and lack of doctors during f
looding. During the time of delivery, it is
difficult to find a skilled attendant, and
referring the patient with delivery
complications to the healthcare facility.
Boats are the only mode of transport.
The majority of maternal deaths occur
on the boats during transfer from the
community to thehospital

Adebayo et al.,2020
(23);Climate
change;English;Rand
omized experiment

To compare the
narrative-based
the maternal and

child health risks
associated with

climate change to

comparable
information
presented in

a didactic format

information about

Pregnant women

effectiveness of briefrecruited through

convenience
sampling in the
waiting rooms of a
diverse set of private
obstetrical practices
(n = 2) and hospital
clinics (n=2) in
Washington, DC,
Largo, Maryland,
and Maryville,
lllinois. One of the
hospital-based
practices specifically
serves women with
high-risk
pregnancies. Total of
151 pregnant women
participated

Narratively based information was more
effective than didactic information in
increasing preghant women’s
knowledge, risk perceptions, self-
efficacy, and intentions to adopt risk-
reducing behavior, and farm or
eeffective at influencing their
subsequent actual information seeking
behavior — even though the factual
content of the two forms of information
were equivalent

Kim-herrera et

al.,2025 collected before

(24);Hurricanes and and after
earthquakes;Mexico;c Hurricane John
ross-sectional study  related to

maternal, infant
and young child
feeding (IYCF)

To compare data

76 pregnant women

need to strengthen preparedness and
response systems for maternal and
child nutrition in emergencies. Maternal
consumption of different food groups
decreased after the emer gency,
reflecting deteriorating food security
and access to nutritious foods.
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First Author, year;

Natural disaster; I -
Country: Study Objective Study Sample Key Finding
Design

practices and the
nutritional status
of pregnant

women
Zotti & Williams, 2024 To guide post- three population In post-disaster surveillance, we
(25);All disaster subgroups (pregnant  envision that users will not use all

disaster;United
States;Qualitative

assessment and
surveillance, we
initiated a
collaborative
process with
nationwide
expert partners
to identify post
disaster
epidemiologic
indicators for
these at-risk
groups.

women, postpartum
women, and infants

indicators and measures but will select
ones appropriate for their setting.
These proposed indicators and
measures promote uniformity of
measurement of disaster effects among
U.S. P/PP women and their infants and
assist public health practitioners to
identify their post-disaster needs

Lafarga Previdi et al.,
2022(26);Hurricanes
Irma and
Maria;Puerto
Rico;Qualitative

To assess the
impact of natural
disasters on
maternal health
during
Hurricanes Irma
and Maria

a total of 375 women
who were recruited
for the study and we
conducted a
qualitative analysis

The following themes were identified:
pregnancy and birth challenges, lack of
access to basic services, housing
conditions, stressful working conditions,
concerns about health, concerns about
their children, and positive or protective
aspects. The results indicate how the
disruption in access to basic services
has a unique impact on the physical
and mental health of pregnant and
post-partum women in an emergency
situation. These findings point to the
potential benefit of developing specific
protocols designed for emergency
preparedness aimed at this population,
which can inform healthcare providers
and community organizations in case of
future events

Giusti et al., 2022
(27);Earthquake;ltaly;
Qualitative

To explore
women’s
experiences of
pregnancy,
childbirth, and
infant feeding dur
ing and after
L’Aquila earthquake
emergency

Six women who
were pregnant at the
time of the earth
quake

the reconfiguration of relationships and
the central role of partners and family
support; the need of spaces for sharing
experiences and practices with other
mothers; the lack of breastfeeding
support after the hospital discharge; the
inappropriate donations and distribution
of Breast Milk Substitutes. he response
system appeared not always able to
address the specific needs of pregnant
and lactating women. It is urgent to
develop management plans, policies
and procedures and provide
communication, sensitization, and
training on infant and young child
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First Author, year;
Natural disaster; I o
Country: Study Objective Study Sample Key Finding
Design
feeding at all levels and sectors of the
emergency response.
to make 17 participants who The results indicate that the participants
recommendation  participated in the demonstrate an awareness of disaster
Hormn et al.,2024 . . )
. s to improve open-ended, semi- terminology but need more
(28);floods and . . . )
S disaster structured assertiveness in executing the
pandemic;South . . : NI ; .
preparedness in interviews. institutional disaster policy. The results

Africa;an exploratory,
descriptive qualitative

design within

contextual approach

an obstetric ward
based on the
nurses’
knowledge and
attitudes

illustrate that more frequent training,
disaster rehearsals, and simulations
should be implemented to improve
disaster readiness

Welton et al., 2019

(29);Hurricanes;Puert
0 Rico;Cohor Study

to investigate
environmental
risk factors for
perinatal health
outcomes among
Puerto Rican
mothers and
infants

450 total participants

Major challenges post-hurricanes were
access to care and nutrition, maternal
stress, and environmental damage,
need to integrate disaster preparedness
into our programs’ operating
procedures and future applications,
recognizing that these events will recur

Austin et al., 2017

(30);Floods;Australia;

Prospective cohort
study

To investigates
the impact of
stress during
pregnancy
resulting from the
Queensland
Floods in 2011
on toddlers’
cognitive and
language
development,
and examines
how maternal
emotional
availability is
associated with
these outcomes

131 families

Maternal structuring and sensitivity play
a significant role in enhancing the
language development of children
whose mothers experienced high levels
of stress during pregnancy.

Guo et al., 2020

(31);Flood;China;Surv

ey

To explore the
risk of cognitive
impairment in
children following
maternal
exposure to the
1998 Yangtze
River flood in
China during
pregnancy

the 108 175 children

Prenatal flood exposure had a long-
term negative effect on cognitive
development of children. Greater
maternal support and public health
interventions during pregnancy and
early life after a natural disaster are
warranted to facilitate healthy cognitive
development in later life.

Thematic analysis of the reviewed articles focus and recurring patterns of the research
identified four main themes that represent the findings :
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1. Theme 1. Impact of Disasters on Maternal
Health and Pregnancy.
The literature indicates that natural
disasters increase the risk of pregnancy
complications and maternal mortality.
Barriers during childbirth, delays in
referral, and unsafe evacuation conditions
are key contributing factors. The impact of
disasters is not limited to the acute phase
but extends into the post-disaster period.

2. Theme 2. Disruption of Health Services
and Basic Health Needs of Pregnant
Women.
Most studies reported disruptions in
access to and continuity of maternal
health services. Antenatal care, delivery
services, nutrition support, and
breastfeeding assistance were often not
optimally available. Food insecurity and
limited resources further worsened the
health conditions of pregnant women.

3. Theme 3. Psychosocial Impact and Child
Development.
Natural disasters generate psychological
stress and emotional distress among
pregnant  women. Stress  during
pregnancy is associated with long-term
outcomes in children, including cognitive
and language development. Maternal
emotional support acts as a protective
factor in this context.

Disaster mitigation for pregnant women in natural disaster
situations: a scoping review

4. Theme 4. Health System Preparedness
and Response for Pregnant Women. The
literature highlights limited preparedness
of health systems in protecting pregnant
women during disasters. Gaps are evident
in policy implementation, health workforce
readiness, and the availability of specific
protocols. Studies emphasize the need for
training, simulation exercises, and the
integration of maternal health services
into disaster management frameworks

DISCUSSION

The findings of this scoping review
indicate that natural disasters and climate
change-related risks have a significant
impact on maternal health through increased
pregnancy complications, disruption of
essential health services, psychosocial
stress, and limited health system
preparedness. These findings are consistent
with international and national evidence
demonstrating that pregnant women
represent a vulnerable population that is often
insufficiently addressed in disaster
management policies. Accordingly, this
discussion situates the review findings within
the context of previous empirical evidence
and examines their policy and health practice
implications.

Table 4. Thematic matrix of included studies

Author (Year) Country Disaster Type Study Design T1 T2 T3 T4

Sayeed et al. (2019) Bangladesh Flood Qualitative v v v
: . Randomized
Adebayo et al. (2020) United States  Climate change experiment v Y
. . Hurricanes, ;

Kim-Herrera et al. (2025) Mexico earthquakes Cross-sectional v v
Zotti & Williams (2024)  United States  All disasters Qualitative v
Lafarga Previdi et al. . Hurricanes (Irma, L
(2022) Puerto Rico Maria) Qualitative v v v Y
Giusti et al. (2022) Italy Earthquake Qualitative v v v
Horn et al. (2024) South Africa Flood, pandemic Qualitative v
Welton et al. (2019) Puerto Rico Hurricanes Cohort v v v
Austin et al. (2017) Australia Flood Prospective cohort v
Guo et al. (2020) China Flood Survey v

Exposure to natural disasters during
pregnancy has been shown to increase the

risk of adverse obstetric outcomes. A
systematic review and meta-analysis by
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Lawler et al. reported a consistent association
between disaster exposure and increased
risks of preterm birth, low birth weight, and
impaired fetal growth (32). These findings are
further supported by longitudinal evidence
from the Fukushima Health Management
Survey, which documented changes in
obstetric outcomes up to eight years after the
Great East Japan Earthquake (33) . National
studies in Indonesia have also reported
increased pregnancy complications and
delays in referral in flood- and earthquake-
affected areas, particularly in regions with
limited access to health services (34-36).
Collectively, these findings reinforce the
results of this review, indicating that failures in
referral systems and transportation barriers
are key mechanisms contributing to increased
maternal health risks during disasters.

Beyond clinical outcomes, this review
highlights substantial disruptions to maternal
health services and the fulfillment of basic
needs among pregnant women. Studies
conducted in Puerto Rico, Bangladesh, and
Mexico demonstrate that disasters lead to
interruptions in antenatal care and reduced
access to nutritious food (22,24,26,29). Fan &
Zlatnik, (2023) further emphasize that climate
change intensifies pressure on food systems
and health services, thereby exacerbating
vulnerability among pregnant women (37).
Similar patterns have been reported in
national studies, which document decreased
antenatal care attendance and increased risk
of anemia among pregnant women in post-
disaster settings (38). These findings suggest
that maternal health policies and disaster
management policies continue to operate in
silos and have not ensured the continuity of
essential services for pregnant women.

The psychosocial impact of disasters
on preghant women and children represents
a critical finding of this review. A meta-
analysis by Lafortune et al. demonstrated that
disaster-related prenatal stress is associated
with  impaired cognitive development,
emotional regulation, and adverse child
health outcomes (39). Cohort studies from
Australia and China have similarly reported
associations between disaster-related
prenatal stress and impairments in child

Disaster mitigation for pregnant women in natural disaster
situations: a scoping review

language development and cognitive function
(30,31). At the national level, qualitative
studies have documented increased anxiety
and stress among pregnant women during
disasters, which often remain unaddressed
due to limited availability of mental health
services (40,41). These findings underscore
that disaster responses that neglect maternal
mental health may generate intergenerational
consequences.

Health system preparedness emerged
as a cross-cutting issue influencing all review
findings. Evidence from multiple countries
indicates that although disaster policies are in
place, their implementation within maternal
health services remains weak. Galang et al.
emphasize the importance of strengthening
maternal and newborn health system
resilience prior to climate- and weather-
related disasters (42). A climate justice
perspective advanced by Keenan et al. further
demonstrates that pregnant women from
lower socioeconomic groups face
disproportionately higher risks due to limited
health system capacity (43). National studies
in Indonesia also report insufficient disaster
preparedness training for maternal health
providers and the absence of specific
protocols for pregnant women in emergency
situations (44,45). These findings indicate the
need for more implementable and sustainable
policy measures.

This review also indicates that disaster
management policies must shift from a
generalized approach toward strategies that
explicitly protect maternal health. Integrating
maternal health services across all phases of
disaster management represents an urgent
priority (37,45). Policies should designate
antenatal care, childbirth services, and
maternal nutrition as essential services that
must be maintained during disasters (34). In
addition, emergency obstetric  referral
systems and safe transportation for pregnant
women should be incorporated into local
contingency planning (46—48). Evidence from
both international and national studies
indicates that policies that fail to respond to
the specific needs of pregnant women risk
widening health inequities and worsening
maternal and neonatal outcomes.
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The findings of this review further
highlight the strategic role of midwives and
primary health care services in mitigating the
impacts of disasters on pregnant women.
Previous studies indicate that midwives are
the health professionals most consistently
accessed by pregnant women in disaster-
prone areas (45). Strengthening midwives’
capacity in disaster preparedness, early
detection of pregnancy-related risks, and
psychosocial support should therefore be
prioritized.  Midwifery  services require
operational guidelines for practice in disaster
settings, including emergency birth planning
and safe referral pathways. National evidence
shows that preparedness education delivered
by health workers, including midwives, can
improve knowledge and preparedness among
pregnant women facing disaster risks (49—
54).

This scoping review has several
limitations. First, heterogeneity in study
designs and disaster contexts limited the
ability to conduct quantitative synthesis and
draw causal conclusions. Second, most
studies originated from specific countries,
which necessitates caution when generalizing
findings to other national contexts. Third, the
limited availability of national studies
published in high-impact international journals
may result in underrepresentation of local
contexts. Nevertheless, the scoping review
approach enabled comprehensive mapping of
the existing evidence and provides a strong
foundation for policy development and future
research.

CONCLUSIONS

This scoping review underscores
that the impacts of natural disasters and
climate change on pregnant women
represent a systemic problem closely
linked to Ilimited integration between
disaster management policies and
maternal health policies. The increased
risk to maternal health during disasters is
driven not only by the natural hazards
themselves but also by failures in health
service delivery and social protection

Disaster mitigation for pregnant women in natural disaster
situations: a scoping review

systems to ensure the continuity of

essential  services. These findings
indicate that reactive, event-focused
disaster approaches have not been
effective in adequately protecting
pregnant women.

Based on these findings,

policymakers need to position maternal
health as a core priority across the entire
disaster management cycle. Policies
should ensure the continuity of antenatal
care, childbirth services, nutrition, and
mental health support for pregnant
women, alongside strengthened health
system preparedness through maternal-
specific protocols, routine training, and
adequate resource allocation. Without
integrated and long-term policy
approaches, the impacts of disasters on
maternal and neonatal health will continue

to recur and further widen health
inequalities.
ACKNOWLEDGEMENTS

Author thanks. In most cases, sponsor
and financial support acknowledgments.

REFERENCES

1. BNPB. Pedoman peran serta lembaga
internasional dan lembaga asing
nonpemerintah pada saat tanggap
darurat. Jakarta: 2010.

2. WHO. Disaster Management refrence
Handbook. 2018.

3. Yu M, Yang C, Li Y. Big Data in Natural
Disaster Management: A Review.
Geosciences MDPI 2018;8.
https://doi.org/10.3390/geosciences80
50165.

4, WMO. WMO atlas of mortality and
economic losses from weather, climate
and water extrenes. Geneva,
Switzerland:  World Meteorological
Organization; 2019.

5. Seneviratne 1S, Zhang X, Adnan M, et
al. Weather and Climate Extreme
Events In a Changing Climate. In:

Riset Informasi Kesehatan, Vol. 15, No. 1 (January 2026)

115



Asmita Dahlan, Syaflindawati

10.

11.

12.

13.

Chan J, Sorteberg A, Vera C, editors.
Cambridge university press, United
Kingdom and New York: Cambridge
University Press; 2021.
https://doi.org/10.1017/978100915789
6.013.1514.

IPCC. Climate Change 2023 Synthesis
Report. 2023.

BNPB. Buku Pedoman Latihan
Kesiapan Bencana: Membangun
kesadaran, kewaspadaan dan

kesiapsiagaan dalam menghadapi
bendana. Jakarta: 2017.

Heryana A.
Penanggulangan
Indonesia. 2024.
Magfirah, Veri N, Fadria, et al.
Peningkatan Pengetahuan lbu hamil
Tentang Perangkat Kesiapsiagaan
Bencana Dalam Mencegah Komplikasi
Kehamilan di Kecamatan Langsa Baro

Kebijakan
Bencana di

Kota Langsa. Jurnal Kreativitas
Pengabdian Kepada  Masyarakat
(Pkm) 2022;5:4003-13.

https://doi.org/https://doi.org/10.33024/
jkpm.v5i12.7666.

Das A, Mall M, Behera B, et al. The
Impact of Climate Change and
Environmental Stressors on Maternal
Mental Health: A Narrative Review.
Cureus 2025:17.
https://doi.org/10.7759/cureus.88519.
Harvile E, Xiong X, Buekens P.
Disaster And Perinatal health: A
Systematic Review. Obstetri
Gynecology Survey 2010;65:713-28.
https://doi.org/10.1097/0GX.0b013e3
1820eddbe.Disasters.

Evans J, Bansal A, Schoenaker DAJM,
et al. Birth Outcomes, Health, and
Health Care Needs of Childbearing
Women following Wildfire Disasters:
An Integrative, State-of-the-Science
Review. Environ Health Perspect
2022;130.
https://doi.org/10.1289/EHP10544.
Samara A, Hanton T, Thakar R, et al.
Impact of climate change and
environmental adversities on maternal
and fetal health: the role of clinical
practices and providers in mitigating

Disaster mitigation for pregnant women in natural disaster
situations: a scoping review

14.

15.

16.

17.

18.

19.

effects and prioritising women’ s health
in the UK. Front Glob Womens Health
2025.

https://doi.org/10.3389/fgwh.2025.148
3938.

Conway F, Portela A, Filippi V, et al.
Climate change , air pollution and

maternal and newborn health: An
overview of reviews of health
outcomes. Journal Global Health
2024:14.

https://doi.org/10.7189/jogh.14.04128.
Futterman ID, Grace H, Weingarten S,
et al. Maternal anxiety , depression and
posttraumatic stress disorder ( PTSD )
after natural disasters: a systematic
review. The Journal of Maternal-Fetal
& Neonatal Medicine 2023:;36.
https://doi.org/10.1080/14767058.202
3.2199345.

Witsoe M, Mickelson K, Kang P, et al.
Climate , Pollution , and Maternal
Health : Investigating the Impact of
Temperature and Ozone on Birth
Outcomes in. Environments MDPI
2025:12:1-13.
https://doi.org/https://doi.org/10.3390/
environments12040118.

Yusmaliana D, Sabri F, Fitriana F.
Pendampingan Kelompok Tanggap
Bencana dengan Pendekatan Fikih
Kebencanaan Sebagai Mitigasi
Bencana Alam di Desa Batu Beriga,
Kabupaten Bangka Tengah. Jurnal
Pengabdian Pada Masyarakat
2022;7:87-96.
https://doi.org/10.30653/002.202271.3
0.

Prasetyo B. Kearifan Lokal sebagai
Basis Mitigasi Bencana. Peran
matematika, Sains dan Teknologi
dalam Kebencanaan, 2019.

Kaza P, Tadanki D, Gupta G, et al.
Pregnancy & Emergency
Preparedness: A Narrative Review of
the Challenges and Gaps in Maternal
Crisis Policy & Response. Journal of
Gynecological & Obstetrical Research
2025;3:1-7.
https://doi.org/10.61440/jgor.2025.v3.3
2.

Riset Informasi Kesehatan, Vol. 15, No. 1 (January 2026)

116



Asmita Dahlan, Syaflindawati

20.

21.

22.

23.

24.

25.

26.

Waseem S, Ahmed SH, Abbasher K, et
al. Reproductive health crisis amidst a
natural disaster in Pakistan: A call to
action. Women’s Health 2025;21:1-4.
https://doi.org/10.1177/174550572513
44725.

Msn JHR, Russell J. Supporting
Breastfeeding Women Amid Natural
Disasters in the US: A Scoping
Review. Disaster Med Public Health
Prep 2025;19.
https://doi.org/https://doi.org/10.1017/d
mp.2024.323.

Sayeed AMADb, Dalal K, Halim A, et al.
E ff ects of Climate Change and
Maternal Morality : Perspective from
Case Studies in the Rural Area of
Bangladesh. Int J Environ Res Public
Health 2019;16:1-9.
https://doi.org/doi:10.3390/ijerph16234
594.

Adebayo AL, Mhonde RD, Denicola N,
et al. The E ff ectiveness of Narrative
Versus Didactic Information Formats
on Pregnant Women ’ s Knowledge ,
Risk Perception , Self-E ffi cacy , and
Information Seeking Related to Climate
Change Health Risks. Int J Environ
Res Public Health 2020;17.
https://doi.org/doi:10.3390/ijerph17196
969.

Kim-herrera E, Lozada-tequeanes AL,
Gonzalez-castell D, et al. Influence of
Emergency Situations on Maternal and
Infant Nutrition : Evidence and Policy
Implications from Hurricane John in
Guerrero , Mexico. International
Journal of Env 2025;22:1-20.
https://doi.org/https://doi.org/10.3390/
ijerph22111615.

Zotti ME, Williams AM. Post Disaster
Health Indicator for Pregnant Post
Partum Women and Infants. Maternal
and Child Health 2024;19:1179-88.
https://doi.org/10.1007/s10995-014-
1643-4.Post-disaster.

Lafarga Previdi I, Welton M, Diaz
Rivera J, et al. The Impact of Natural
Disasters on Maternal Health:
Hurricanes Irma and Maria in Puerto
Rico. Children 2022;9:1-9.

Disaster mitigation for pregnant women in natural disaster
situations: a scoping review

27.

28.

29.

30.

31.

32.

https://doi.org/10.3390/children907094
0.

Giusti A, Marchetti F, Zambri F, et al.
Breastfeeding and  humanitarian
emergencies: the experiences of
pregnant and lactating women during
the earthquake in Abruzzo , Italy.
International Breasfeeding Journal
2022:17:1-13.

Horn C, Bam NE, Matsipane MJ.
Exploring disaster preparedness in an
obstetric unit in a district hospital in the
Western Cape Province. BMC Health
Serv Res 2024:24:1-12.
https://doi.org/https://doi.org/10.1186/s
12913-024-11104-x.

Welton M, Vélez CM, Colleen V, et al.
Impact of Hurricanes Irma and Maria
on Puerto Rico Maternal and Child
Health Research Programs. Matern
Child Health J 2019.
https://doi.org/https://doi.org/10.1007/s
10995-019-02824-2.

Austin MP, Christl B, McMahon C, et al.
Moderating effects of maternal
emotional availability on language and
cognitive development in toddlers of
mothers exposed to a natural disaster
in pregnancy: The QF2011
Queensland Flood Study. Infant Behav
Dev 2017;49:296-309.
https://doi.org/10.1016/j.infbeh.2017.1
0.005.

Guo C, Chen G, He P, et al. Risk of
cognitive impairment in children after
maternal exposure to the 1998
Yangtze River flood during pregnancy :
analysis of data from China’ s second
National Sample Survey on Disability.
The Lancet Planet Health 2020;4:522—
9.

Lawler K, Behie A, Richardson A.
International Journal of Hygiene and
Environmental Health A systematic
review with meta-analysis on the
effects of maternal exposure to natural
disasters on human birth outcomes. Int
J Hyg Environ Health 2025;270.
https://doi.org/https://doi.org/10.1016/].
ijheh.2025.114670.

Riset Informasi Kesehatan, Vol. 15, No. 1 (January 2026)

117



Asmita Dahlan, Syaflindawati

33.

34.

35.

36.

37.

38.

39.

Kyozuka H, Ohhira T, Murata T, et al.
Eight-Year Trends in the Effect of the
Great East Japan Earthquake on
Obstetrics Outcomes: A Study from
the Fukushima Health Management
Survey 2023;13. https://doi.org/https://
doi.org/10.3390/1ife13081702
Academic.

Iswarani INS, Izzati IAF, Firdausi RI, et
al. Manajemen Penyelamatan Ibu
Hamil Pasca Bencana. Al-Igra Medical
Journal: Jurnal Berkala limiah
Kedokteran 2020;2:72-80.
https://doi.org/10.26618/aimj.v2i2.395
3.

Sakti P, Anwar F, Adriadi R. Analisis
Penerapan Program Mitigasi Bencana
Pada Badan Penanggulangan
Bencana Daerah. Journal Of Public
Policy and Administration 2020;2:39—
44,

Putri 1, Mutiah C, As E, et al
Pemberdayaan Kader dan
Pendamping lbu Hamil dalam
Meningkatkan Kemampuan

Mengurangi Dampak Bencana Pada
Ibu hamil. Jurnal Kreativitas
Pengabdian Kepada Masyarakat
2025;8:2845-55.
https://doi.org/https://doi.org/10.33024/
jkpm.v8i6.18351.

Fan W, Zlatnik MG. Climate Change
ANd Pregnancy: Risks, Mitigation,
Adaption & Resilience. Obstetri
Gynecology Survey 2023;78:223-36.
https://doi.org/10.1097/0GX.0000000
000001116. Climate.

Nurtyas M. Pelayanan Kesehatan Ibu
Dan Anak Pascabencana ( Stusi Kasus
Gempa Dan Tsunami Di Huntara
Balaroa , Post Disaster Maternal and
Child Health Care ( Case Study of
Earthquake and Tsunami in Huntara.
Seminar NAsional UNRIYO 2019:1-5.
Lafortune S, Laplante DP, Elgbeili G, et
al. Effect of Natural Disaster-Related
Prenatal Maternal Stress on Child
Development and Health: A Meta-
Analytic Review. Int J Environ Res
Public Health 2021:18.

Disaster mitigation for pregnant women in natural disaster
situations: a scoping review

40.

41.

42.

43.

44.

45.

46.

47.

48.

https://doi.org/https://doi.org/10.3390/
ijerph18168332.

Budiarti A, Hastuti P, Fatimawati |, et al.
Determinants of Psychological
Disorder Among Pregnant Women in
Indonesia : A cross Sectional Study on
The Roles of Social Support, Parity and
Anxiety. Journal of Applied Nursing
and Health 2025;7.
https://doi.org/https://doi.org/10.55018/
janh.v7i3.388.

Zulfita, Marsyah, Wildayani D, et al.

Pengaruh  Hipnoterapi  Terhadap
Kecemasan |bu Hamil Dalam
Menghadapi Persalinan Pasca
Bencana Di Klinik Netty. Jurnal

Kesehatan Mercusuar 2025;8:68-77.
Galang RR, Meeker JR, Leonard JS, et
al. Strenghthening Maternal and Infant
Health Resilience Before Weather and
Climate  Disaster:  Preparedness
Resources From CDC’s Division of
Reproductive Health. Journal Womens
Health 2024;33:1289-95.
https://doi.org/10.1089/jwh.2024.0669.
Strengthening.

Keenan OJ, Papatheodorou S, Ghosh
AK. Examining the Impact of Climate
Change Risks on Pregnancy through a
Climate Justice Lens: A Review.
Atmosphere MDPI 2024:15:1-8.
https://doi.org/https://
doi.org/10.3390/atmos15080975.
Herdiani TN. Peran Bidan Dalam
Manajemen Bencana Pada Ibu Hamil.
Jurnal Bidan Mandira Cendekia
2023;4:55-62.

Stia LP, Wulan P, Novika WA, et al.
Disaster Resilience in Maternal Care.
2024.

Kementerian Kesehatan Rl. Pedoman
Nasional Penanggulangan  Kirisis
Kesehatan. 2023.

Ratuningrum RR. Analisis Sistem
Rujukan Kebidanan Pada Masa
Pandemi Covid-19 Di Sentra Layanan
Kesehatan Kota Tasikmalaya. Jurnal
llImu Kesehatan Masyarakat 2022;14.
Ofosu B, Ofori D, Ntumy M, et al.
Assessing the functionality of an
emergency obstetric referral system

Riset Informasi Kesehatan, Vol. 15, No. 1 (January 2026)

118



Asmita Dahlan, Syaflindawati

49.

50.

51.

52.

53.

54.

and continuum of care among public
healthcare facilities in a low resource
setting: an application of process
mapping approach. BMC Health Serv
Res 2021;21:1-15.
https://doi.org/10.1186/s12913-021-
06402-7.

Fajarini Y1, Abdullah A amin. Perangkat
Kesiapsiagaan Bencana Untuk Wanita
Hamil dan Pasca Melahirkan.
Indonesia Journal Of Nursing Practices
2018;2.

Febe, Andini D. Hubungan
Pengetahuan Dengan Kesiapsiagaan
Bencana Ibu Hamil di Puskesmas
Jatiwarna, Bekasi. Jurnal Kebidanan
2021;XI11:128-35.

Asrawaty, Maineny A, Imelda Tondong
H. Kesiapsiagaan Kader, Keluarga,
dan Kelompok Rentan Ilbu Hamil
Dalam Menghadapi Bencana Alam.
JMM: Jurnal Masyarakat Mandiri
2024,8:3920-30.

Sari M. Studi Kasus: Kesiapsiagaan
Keluarga Dengan Kelompok Rentan
Ibu Hamil dalam menghadapi Bencana
Gempa Bumi. Padang: Universitas
Andalas; 2021.

Surabaya UM. Faktor-Faktor Yang
Mempengaruhi Kesiapsiagaan
Bencana Gempa Bumi Pada Lansia Di
Posyandu Puntodewo Tanjungsari
Surabaya. 2020.

Wahyuni S. Pengaruh Kesiapsiagaan
Ibu Hamil Dalam Menghadapi Bencana
Gempa Bumi dan Tsunami di Wilayah
Kerja Puskesmas Lhoknga Kabupaten
Aceh Besar Tahun 2019. Jurnal ACeh
Medika 2020;4:75-9.

Disaster mitigation for pregnant women in natural disaster

situations: a scoping review

Riset Informasi Kesehatan, Vol. 15, No. 1 (January 2026)

119



