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Background

Over the last fifty years, the world experienced a surge in natural disasters, in part due to climate
change.! Climate change is increasing both the frequency and intensity of extreme weather
events and also altering spatial and temporal patterns of exposure.> Heavy precipitation and high
temperature extremes have become more common in recent decades; hot seasons are arriving
sooner and lasting longer; tropical cyclones are increasing in frequency and are reaching peak
intensity at new latitudes; and sea levels are rising across the globe, all of which are driven in
part by human-induced climate change.’~> Even more concerning is the role climate change has
likely played in increasing the frequency of compound events, including concurrent heatwaves
and droughts, fire weather, and compound flooding incidents.? The cascading impacts of these
phenomena heighten the risk of disaster and other emergencies, particularly in already vulnerable
communities.'-?

Natural disasters can have severe and adverse impacts on health, including sexual and
reproductive health (SRH).*> Severe flooding, for example, has been associated with increased
rates of gestational hypertension and pregnancy loss.®” Similarly, hurricane exposure has been
linked to maternal stress and a range of adverse pregnancy outcomes, including fetal death.®”
High temperature extremes have been associated with increased risk of severe maternal
morbidity, as well as an array of undesirable birth outcomes, including still birth, preterm birth,
and low birth weight.!? In addition, exposure to wildfire smoke can increase the risk of preterm
birth and birth defects.!!!? Disasters can also interfere with service delivery, contraceptive and
other medical devices and supplies’ availability, and access to care. Flooding has, for example, in
some regions, limited access to maternal healthcare, menstrual regulation, and post-abortion
care.”'3 And there are documented incidents of healthcare providers turning away women in
labor or women seeking long-acting reversible contraceptive methods due to clean water
shortages resulting from disasters.'* Disaster-related trauma and/or displacement can also create
both physical and psychological burdens that weigh particularly heavily on pregnant people.'> A
significant proportion of maternal deaths occur in humanitarian settings, including those affected
by natural disasters.'® To our knowledge, however, there does not exist any study that has
attempted to quantify the association between maternal death and natural disasters at the global
scale — only one case study, based in Bangladesh, attempts to quantify this association in a local
context.!”

We propose conducting a study that explores the global impact of natural disasters on maternal
mortality. Ultimately, quantifying the impacts of natural disasters on maternal mortality will
provide a clearer picture of climate-related threats to health. This data will lay a critical
foundation that we hope will influence additional research, appropriate funding, and effective
interventions in this field.
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Methods

Data sources and definitions

EM-DAT

We use publicly available data from EM-DAT for information on natural disasters. From the
database, we pulled information about each type of disaster, the affected districts, and the GPS
coordinates of the disaster.!® To be added to the database, disasters must result in the deaths of
ten or more people, affect one hundred or more people, result in a declaration of a state of
emergency, or result in a call for international assistance. The database contains information on
natural disasters around the world, starting in 1900 to present.

While EM-DAT includes both technological and natural disasters, our focus is on the latter. This
category includes hydrological, meteorological, geophysical, biological, extraterrestrial, and
climatological events, in line with the Integrated Research on Disaster Risk (IRDR) Peril
Classification and Hazard Glossary.!® We exclude biological events (animal incidents, disease,
insect infestation) and extraterrestrial events (impact, space weather). Within the other
categories, we include the following events: geophysical (earthquake, mass movement, volcanic
activity), hydrological (flood, landslide, wave action), meteorological (convective storm,
extratropical storm, extreme temperature, fog, tropical cyclone), climatological (drought, glacial
lake outburst, wildfire).

Demographic and Health Surveys

We use publicly available data from the DHS sibling history module to capture maternal deaths.
Maternal mortality was added to the DHS in Phase VII. Therefore, we will use all DHS Phase
VII and Phase VIII with published data that include a maternal mortality module. We will not
use earlier DHS that calculate pregnancy-related deaths because these include deaths due to
accidents, which may bias results.?°

DHS are typically collected every five years in the represented countries and include a
Fieldworker, Household, and Woman’s Survey.?! At the start of each DHS cycle, statisticians
define geographic clusters within each country. Households are then sampled from each cluster.
When fieldworkers collect Household Surveys, they enumerate the women and men living in
each household. Any woman of reproductive age (15-49 years —WRA) is then invited to
participate in the Woman’s Survey; fieldworkers are instructed to make at least three attempts to
collect data from the women identified in the Household Survey, at different times of the day or
on different days of the week. Women who are not available after three attempts at data
collection are excluded from the survey sample. Each female respondent is requested to
enumerate each of her living and deceased siblings, provide information about the cause of
death, and the census month and year of the death.

In our study, we use the World Health Organization definition of maternal mortality.?> Maternal
deaths are deaths to women aged 15-49 years old who are pregnant, died during miscarriage,
delivery, or abortion procedure, or in the 42 days following pregnancy. This category does not
include deaths due to accidents or violence. This is the definition used by the DHS program. We
use maternal deaths per 100,000 living women as our measure of maternal mortality.



Statistical analysis

We will match the DHS and EM-DAT data based on GPS coordinates. For most surveys, the
DHS identify sampling clusters by GPS coordinates. These locations are randomly displaced by
0-2km (urban clusters) and 0-5km (99% of rural clusters — 1% are displaced up to 10km).??
First, we will create buffer zones around each DHS cluster of 50km and of each natural disaster
of 50km. We then run a fixed effects model for year and location, to control for unobserved
heterogeneity.

We will present the natural disaster coefficient, standard error, t-statistic, and p-value. We will
run both crude and multivariate models controlling for armed conflict, disaster categories that we
are excluding from our (i.e., biological and extraterrestrial events), and sociodemographic
characteristics of the DHS respondent as a proxy for their sibling. The model will be produced
for countries, regions, and globally.

To assess model robustness, we plan to run three main sensitivity analyses:

1. We will re-run the analysis three times, each time removing a different class of natural
disaster (i.e., hydrological, meteorological, geophysical, climatological) to determine
whether this significantly affects our final model.

2. We will re-run the analysis three times using differently sized buffer zones (25km,
75km, 100km) to assess the effect of the buffer zone on the relationship between natural
disasters and maternal mortality.

3. We will re-run the analysis for different time periods of disaster impact (3 months, 6
months, 9 months) to assess the effect of the assumed effect time on the model.

Results

We will present results at the global, regional, and country level, as well as by the class of
natural disaster (i.e., hydrological, meteorological, geophysical, climatological). In the results
section, we will produce the following figures and tables:

Table 1. Countries included in the study, sample year, sample size

Figure 1. Natural disaster frequency in countries included in the sample (heat map)

Figure 2. Maternal mortality ratio in countries included in the sample (heat map)

Table 1. The effect of natural disasters on maternal mortality at the global level

Table 2. The effect of natural disasters on maternal mortality at the regional level

Table 3. The effect of natural disasters on maternal mortality at the country level

Table 4. The effect of natural disasters on maternal mortality by natural disaster type Additional
tables and figures will provide information on results from the sensitivity analyses.
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NATURAL DISASTERS — HEALTH IMPACTS, INCLUDING SRH
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TO OUR KNOWLEDGE,

ONLY ONE STUDY [IN BANGLADESH] ATTEMPTS

TO QUANTIFY THE ASSOCIATION BETWEEN
NATURAL DISASTERS AND MATERNAL DEATH.

(ABDULLAH 2019)




DATA SETS

International Disaster Database (EM-DAT): N = 435 events

We downloaded data for ten years of disasters (from 2014-2024), pulled
information on the disaster, the affected districts, and the coordinates of the
disaster. We included hydrological, meteorological, geophysical, and

climatological events, and excluded biological, extraterrestrial, and technological
disasters.

Demographic and Health Surveys (DHS): N = 872.651 siblings

We retrieved data from DHS Phase VIl and Phase VIl that included a maternal
mortality module (with sibling histories) and GPS data.



EXPOSURE DEFINITION

. Women were considered exposed if they
lived within 50km of a natural disaster.

. They remained exposed for a year after the
disaster occurred.




METHODOLOGY:

CASE STUDY OF THREE COUNTRIES IN THREE REGIONS
HAITI, UGANDA, + MYANMAR

STATISTICAL ANALYSIS

1. FIXED EFFECTS MODEL

for year + location to control for unobserved heterogeneity

2. CRUDE MODEL
3. MULTIVARIATE MODEL

controlling for socio-demographic traits of DHS respondent as a proxy for their sibling



RESULTS

DISASTERS IN HAITI, UGANDA, + MYANMAR
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Unadjusted models exploring the association between exposure to natural disasters and maternal death

-0.0027 0.0001 p < 0.001
-0.0039 0.0001 p < 0.001
-0.0012 0.0001 p <0.001

Adjusted* models exploring the association between exposure to natural disasters and maternal death

-0.0027 0.0001 p <0.001
-0.0039 0.0001 p <0.001
-0.0012 0.0010 p <0.001

* Adjusted for number of children ever born, education level, community healthcare worker visit in the past 12 months, location.




PRELIMINARY CONCLUSION

Preliminary analyses show that in all three country-
wise cases, there are significant negative associations
between exposure to natural disasters and maternal
death, both in unadjusted and adjusted models.

However, the effect size is extremely small.



NEXT STEPS

e Continue search for alternative databases

e Control for armed conflict + excluded disaster categories
e Run model for additional countries, regions, + global data set

e Conduct three sensitivity analyses

o Remove a different class of natural disaster each time
o Use differently sized buffer zones (25km, 75km, 100km)
o Use different time periods of disaster impact (3, 6, 9 months)



SEEKING FEEDBACK

1. ALTERNATIVE MODELING IDEAS

2. ALTERNATIVE DATA SETS






