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Abstract

Extreme weather events in the Caribbean region are becoming increasingly severe because of
climate change. The region also has high rates of poorly controlled chronic noncommunicable
diseases (NCDs), which were responsible for at least 30 percent of deaths after two recent
hurricanes. We conducted a scoping review of literature published between 1974 and 2020 to
understand the burden and management of chronic NCDs in the Caribbean after natural disasters.
Of the twenty-nine articles included in this review, most described experiences related to
Hurricanes Dorian (2019) and Irma and Maria (2017) and the Haiti earthquake (2010). Challenges
included access to medication, acute care services, and appropriate food, as well as
communication difficulties and reliance on ad hoc volunteers and outside aid. Mitigating these
challenges requires different approaches, including makeshift points of medication dispensing,
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disease surveillance systems, and chronic disease self-management education programs. Evidence
is needed to inform policies to build resilient health systems and integrate NCD management into
regional and national disaster preparedness and response plans.

In 2017 the Caribbean region was devastated by its deadliest and most costly hurricane
season. Two category 5 storms—Hurricanes Irma and Maria—made landfall in September,
bringing record-strength winds and waves to islands across the region. With more than 3,000
lives lost and $280 billion in damage, it was a stark realization of the worsening impact of
climate change.1:2

This was not the first time in recent memory that the Caribbean had suffered a major natural
disaster. A catastrophic earthquake in Haiti on January 12, 2010, resulted in the deaths of
more than 220,000 people and displaced 2.3 million more. In November 2010 Hurricane
Tomas tore through the western edge of Haiti, adding to the existing devastation.3 In
September 2019 Hurricane Dorian became the strongest storm to hit the Bahamas, with
estimated losses totaling $3.4 billion.4 Unfortunately, severe weather events are expected to
occur more frequently in many parts of the world, including the Caribbean, because of
climate change.®

An often unrecognized health impact after natural disasters is the morbidity and mortality
associated with deteriorating control of chronic noncommunicable diseases (NCDs). Two
studies estimate that at least 30 percent of deaths after Irma and Maria were due to
complications from NCDs such as diabetes, hypertension, cardiovascular disease, asthma,
chronic obstructive pulmonary disease, and mental health disorders.%” This is especially
troubling for the Caribbean region, which is experiencing an increasing burden of NCDs and
has the highest rates of premature mortality due to NCDs in the Americas.8 In 2016, 76.8
percent of mortality in the non-Latin Caribbean and 71.3 percent in the Latin Caribbean
were attributable to NCDs. In the non-Latin Caribbean, 30.8 percent of NCD deaths were
due to cardiovascular disease, 17.2 percent to cancer, and 10.8 percent to diabetes. In the
Latin Caribbean, these proportions were 33.1 percent, 16.2 percent, and 3.5 percent,
respectively. In the Latin and non-Latin Caribbean regions, 43.6 percent and 38.1 percent of
NCD deaths, respectively, occurred prematurely in people younger than age seventy.?

With more people living with NCDs in the Caribbean and the increased frequency of
extreme weather events, it is imperative that the Caribbean islands develop efficient,
sustainable, and evidence-based strategies to manage NCDs in the face of natural disasters.
10-14 small island developing states in the region face unique challenges because of their
geographic isolation, which often delays assistance. Therefore, it is important to document
what is known about the management of NCDs in the Caribbean after natural disasters and
to identify lessons learned. This scoping review explores the burden and challenges of
managing NCDs in the Caribbean region and identifies strategies to reduce the morbidity
and mortality associated with these conditions in the context of disaster preparedness and
recovery. We expect that these findings will be relevant to other parts of the world
experiencing the combination of natural disasters and high prevalence of NCDs.
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Study Data And Methods

PROTOCOL AND ELIGIBILITY CRITERIA

We per-formed a comprehensive literature review of peer-reviewed studies conducted in the
Caribbean region that described the response to a natural disaster and addressed chronic
disease management. We chose to conduct a scoping review because it enabled us to identify
the nature and extent of research evidence using an approach that focused on assessing the
breadth of documented research discovery regardless of the rigor of the research design in
reporting that experience.1> We conducted the literature search using the Participants,
Interventions, Comparators, Outcomes, Study Design (PICOS) model6 for evidence-based
medical research questions, as shown in online appendix A.17

SEARCH STRATEGY AND STUDY SELECTION

We limited our search to a time frame between January 1974 and January 2020 to reflect the
rise in NCDs in the region and to capture the most significant hurricanes of the past half-
century. We searched for relevant articles on January 15, 2020, using the Cochrane Library,
Ovid Embase, Ovid Global Health, Literatura Latino-Americana e do Caribe em Ciéncias da
Saude, Ovid MEDLINE, PubMed, Scopus, and Web of Science Core Collection databases.
Given the paucity of studies in this area, we decided to include all types of research designs,
including narrative descriptions and perspective pieces. Our review also captures NCDs
across a wide age range by including studies about both adults and children.

Our search was designed to produce relevant literature according to three main themes: the
Caribbean region, NCDs, and natural disasters. For the first, we considered all thirty-one
Caribbean islands and common variants of their names. We explored the second by selecting
articles related to the following NCDs: asthma, heart disease, stroke, heart failure,
hypertension, diabetes, chronic kidney disease, and mental health disorders. Although cancer
is considered an NCD, we excluded it from this scoping review because its management is
very specific to the disorder, and most people with cancer who are receiving active treatment
are advised to leave an island before an extreme weather event occurs. For the third, we used
“natural disasters” as an all-encompassing term to describe six events: earthquakes,
hurricanes, cyclones, typhoons, flooding, and volcanic eruptions. We note here that although
earthquakes and volcanic eruptions are not classic climate-related extreme weather events,
they cause similar disruptions in the health care system that affect people living with NCDs.
Details of the search strategy for Ovid Embase are in appendix B.1

Our methods were guided by the Preferred Reporting Items for Systematic reviews and
Meta-Analyses extension for Scoping Reviews (PRISMA-ScR).18

DATA COLLECTION AND ANALYSIS

We collected citations identified by the search strategy and removed duplicates. The
remaining titles and abstracts were uploaded to the Covidence systematic review platform.
Two authors independently reviewed the titles and abstracts for potential relevance. Conflicts
were resolved by a third author, and we obtained the full text for all articles retained. Two
authors independently abstracted relevant data from each article that met the inclusion
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criteria, including data on key study characteristics and findings relevant to our study
objectives.

LIMITATIONS

This review had some important limitations. First, we identified a relatively small number of
articles, the majority of which report on events in Haiti and Puerto Rico. Many were
descriptive papers and perspective pieces with-out rigorous scientific methods, which limits
the conclusions that can be drawn. Although the Caribbean islands share many similarities,
it is difficult to generalize the nature of NCD management among all Caribbean nations and
nation states, particularly in the context of natural disasters, where information and
evidence-based reporting coming from the Caribbean are lacking in the peer-reviewed
literature. Other systematic reviews from the region have similarly identified a handful of
islands that report and publish much of the literature for the region.19

A second limitation is that we included extreme weather events that are not climate related,
such as earthquakes. It is important to note that although the types of injuries, infectious
disease risks, and magnitude of destruction may vary, the disruptions to the health care
system remain similar to those resulting from climate-related events. This scoping review
highlights those similarities as challenges to accessing health care providers, medication,
nutritious food options, and mental health care. We can therefore draw from experiences
with other disasters to inform our challenges and solutions.

Another limitation was the exclusion of cancer as one of the NCDs. The challenges
encountered by people needing chemotherapy are different from those encountered by
people with other NCDs, although there is a growing shift toward the use of oral
chemotherapy. The need for treatment at cancer centers may warrant evacuation of people
with cancer before an extreme weather event. Last, the review was limited to publications in
English, which may have missed relevant articles in the French and Spanish literature.

Study Results

We identified 897 unique articles published between January 1974 and January 2020. After
the initial screening, we excluded 821 articles from our study. We assessed the remaining
seventy-six articles for eligibility, and of these, forty-seven were excluded (twenty-five were
not related to NCDs, twenty were not conducted in a natural disaster setting, and two were
duplicate studies with different titles). Three studies with only published abstracts were
retained because of high relevance and interest. This process is depicted by the PRISMA
flowsheet in appendix C.17 We thus abstracted twenty-nine articles in our scoping review.

STUDY CHARACTERISTICS

Most of the articles (76 percent) were qualitative or descriptive. Sixteen studies reported on
Hurricanes Irma and Maria in Puerto Rico, and ten studies documented the 2010 Haiti
earthquake. The most common NCDs discussed in these studies were diabetes (7= 11),
cardiovascular diseases (17 =9), mental health disorders (r7= 6), and asthma (7= 5) (exhibit
1). Only two studies focused on pediatric populations. A number of studies addressed
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chronic disease generally or service delivery for NCDs specifically (7= 10). Appendix D
provides information about each included study.1’

NARRATIVE SYNTHESIS OF RESULTS FROM ABSTRACTED ARTICLES

BURDEN OF CHRONIC DISEASE: Studies describing the disaster response in the
aftermath of the 2010 Haiti earthquake, as well as the 2017 and 2019 hurricanes,
emphasized the of-ten-overlooked burden of chronic disease. Descriptions from just days
after the earthquake in Haiti described the large health care—related needs of people with
diabetes.20:21 Reports from Puerto Rico documented that the majority of deaths related to
chronic disease after the 2017 hurricanes were due to heart disease and diabetes.” There was
also an increase in hospital admissions for asthma.22-26 Studies also highlighted the elderly
population (over age sixty) as particularly vulnerable because of its higher prevalence of
comorbid conditions, use of multiple medications, and limited mobility.27~32

Several studies, even if not directly reporting on mental health disorders, reported on the
effects of comorbid depression, anxiety, and posttraumatic stress disorder.33:34 The
earthquake in Haiti also exacerbated cases of mental illness, particularly among children.3°
Other literature confirms that disasters may precipitate increases in the prevalence of mental
health disorders and exacerbate subsyndromal mental health conditions.36

CHALLENGES IN MANAGING CHRONIC DISEASES: The articles in our review
suggest that challenges related to chronic disease management were due to disrupted health
care systems and food insecurity. Disrupted health care systems resulted in limited access to
medication, remote medical advice (for example, phone consultations, telehealth), and direct
in-person visits with health care providers.23:30:37.38 |nfrastructure challenges disrupted
supply and cold chains for medication and insulin delivery.31:3% Complications from
diabetes, high blood pressure, and heart and pulmonary conditions, as noted earlier,
necessitate access to remote medical consultation or direct medical care.#? Destroyed
medical facilities, impassable roads, and telephone or internet outages are common after a
disaster and severely limit access to care.*! People needing medical care are unable to reach
providers by telephone, are unable to find out about where to obtain care, and have difficulty
reaching a medical facility; known medical facilities may be destroyed and unable to provide
services. Medical care access points—safe locations where people living with chronic
disease can receive care and medication supplies—were described by some authors,37:4142
However, limited communication about these services before the disaster and difficulties
communicating this information postdisaster mean that few people know how to reach these
access points.

Access to healthy food options is critical for maintaining proper control of common chronic
diseases such as diabetes and hypertension. After the Haiti earthquake, 22.6 percent of
house-holds reduced the size of their children’s meals.3® In Puerto Rico, food packages that
arrived as part of disaster relief efforts were not consistent with the Department of
Agriculture’s Dietary Guidelines for Americans.*3 This led to higher-than-desirable salt,
saturated fat, and added sugar intake, which exacerbated underlying chronic diseases.*3
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There were widespread disruptions to health care systems and prolonged shortages of
healthy food options in the Caribbean islands resulting from the reliance on relief
organizations outside of the region for medical and food assistance.*

STRATEGIES TO ADDRESS CHRONIC DISEASE MANAGEMENT
CHALLENGES: The literature identified several strategies for overcoming these
challenges that we discuss broadly according to the following themes: ensuring access to
medication, communicating medical information before and after the disaster, establishing a
registry of medically vulnerable people, addressing mental health needs, and empowering
people to self-manage their chronic conditions.

Strategies that address medication access included using a centralized pharmacy registry to
stockpile frequently used medications, establishing and creating awareness about convenient
medication distribution centers, using pharmacists to help dispense NCD medications at
access points or evacuation shelters, and developing a list of alternative medications that
could be used if patients are not able to fill their usual prescriptions.37:45-47

Effective communication with people living with chronic diseases before a disaster can
provide important information on how to obtain medical care and necessary supplies. This is
also an important opportunity to educate people living with chronic diseases about ways to
self-manage their conditions if mild exacerbation occurs to reduce the need for urgent
medical care.20:39 After a disaster, landlines are often not working and power outages and
cell tower destruction lead to varying degrees of cell phone and internet connectivity. When
the internet is available, social media platforms are an effective means of disseminating
critical information to large numbers of people living with chronic diseases. Radio-based
communication is another way of reaching large numbers of people after a disaster.46

It is also important to have robust disease surveillance systems in place that capture the type,
burden, and distribution of disease to adequately and appropriately respond to the needs of
those with NCDs.31 Having a registry of people with critical chronic diseases who can be
contacted or physically reached when a disaster occurs can also be helpful.29:46.48

Most articles underscored the importance of addressing the stress and mental health needs of
all people who experience a natural disaster. This includes people with chronic diseases
seeking care who are simultaneously traumatized and unable to care for themselves.
Providers, who are responsible for delivering care, may also suffer losses or undergo other
stressors from the disaster that may affect their mental health.#”-49 Some suggestions include
continuous mental health programming for children and community building to enhance
social support.2%:35 A stress reduction intervention after the Haiti earthquake was also shown
to significantly improve systolic and diastolic blood pressures among people with
hypertension, addressing both mental and physical health problems.*!

Discussion

This review highlights the challenges of managing NCDs in the Caribbean region after
natural disasters. We summarize the lessons learned and strategies to overcome these
challenges. These solutions, although creative, have been ad hoc and spontaneous, led by
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nongovernmental and relief organizations and not island governments. This indicates the
need for additional data and evidence to inform national and regional policy to address NCD
management during and after disasters in the region.

Addressing NCD needs in a disaster requires integrating NCD management into existing
disaster preparedness and response plans. This scoping review provides some approaches
that could be adopted to achieve such integration. Examples include establishing centralized
medication dispensing points that are safe, known ahead of time, and run in coordination
with evacuation shelters. Shelters can be staffed with pharmacists and other trained allied
health professionals who can deliver basic NCD-related care. In addition, governments
should establish or reinforce registries and surveillance systems that can track both
pharmaceutical needs and high-risk people who could be proactively targeted for care,
follow-up, or evacuation.>° Government-led communication and public awareness
campaigns about disaster preparedness and response should include information and
resources specific to the needs of people with NCDs. These strategies must reach elderly
people with chronic NCDs, who are among the most vulnerable.

The level of destruction associated with a hurricane or other extreme weather event can be
severe, leaving no remaining infrastructure from which to launch a response. Coordinating
relief efforts with these strategies in mind is critical to ensuring the effectiveness of aid
organizations and response teams. Russell Andrews and Leonidas Quintana propose an
integrated global response team that allows for optimal use of resources to improve response
time and quality.>! To address these challenges, Caribbean islands could consider expanding
existing regional response systems for disasters—where islands that are less severely
affected lead and launch the disaster response for other islands—to include the necessary
NCD management components. The idea of a regional response has already been initiated,
with organizations such as the Caribbean Disaster Emergency Management Agency, the Pan
American Health Organization, and the Caribbean Public Health Agency taking the lead.
These organizations have an existing infrastructure that can readily integrate NCD
management.52

Another important regional political force is the Caribbean Community, which represents a
group of twenty Caribbean countries advocating for greater economic and social integration
throughout the Caribbean region. The Caribbean Community led the convening of the first
United Nations high-level meeting on NCDs in 2011 and, more recently, has mobilized
activity around climate change.>3 Specifically, the Caribbean Community’s current areas of
focus include agriculture, where they promote climate-smart agricultural technologies
suitable for the region, and environment and sustainable development, where they continue
to advocate for more ambitious limiting of greenhouse gas emissions and global warming to
1.5°C, given the significant impact on small island developing states.

Another concrete step in the direction of addressing NCDs at the regional level has been the
Smart Health Care Facilities in the Caribbean project, funded by the UK Department for
International Development.>* The project’s goal is to build hospitals that are not only more
environmentally sustainable but are also disaster-resilient, thereby reducing the level of
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disruption to the health care system. The project has now been implemented in Belize,
Dominica, Grenada, Guyana, Jamaica, Saint Lucia, and Saint Vincent and the Grenadines.

The examples in this review area starting point and an impetus to generate additional
evidence on a larger national or regional scale that takes the Caribbean context into account.
Additional evidence-based strategies are needed to ensure that people living with NCDs
know how to manage their conditions and get access to essential medications in an
emergency. Likewise, training disaster response teams to manage NCDs exacerbated by
extreme weather events is vital because of ongoing climate variability and change.

Addressing the mental health needs of disaster-affected populations and health care
providers is also essential. Working closely with civil-society organizations provides an
additional approach to engaging the general public with information on NCD self-
management and how to address the mental health strain of experiencing a natural disaster.5°
Civil-society organizations in the Caribbean, such as the Healthy Caribbean Coalition, are
able to reach many people with chronic disease and bring together other organizations
serving this population.

Although this review focuses on the Caribbean region, other parts of the world are similarly
affected by climate-related severe weather events and the rising prevalence of NCDs.1# The
mainland US experience with Hurricanes Katrina, Harvey, Irma, and Maria resulted in
similar challenges in terms of providing NCD-related care to vulnerable populations.14-56
We have seen similar reports from other high-income countries such as Australia.>’
Understanding this challenge is even more urgent in low- and middle-income countries.
Seventy-five percent of deaths due to NCDs occur in such countries, where extreme weather
events are also common.58 In sub-Saharan Africa, severe droughts and floods are increasing
in frequency.®® Cyclone Idai in 2019 was a stark reminder of the threat of climate-related
events in that region. In Mozambique, which was severely affected by the cyclone, the
prevalence of hypertension in 2015 was estimated at 38.9 percent, providing a good example
of how countries in sub-Saharan Africa experience the combined burden of NCDs and
climate-related events.®0 Similarly, Cyclone Amphan in 2020 caused significant destruction
in India and Bangladesh. In India, more than 60 percent of mortality in 2016 was due to
NCDs.5!

The challenge of managing NCDs in the setting of disasters in low- and middle-income
countries, although not as widely reported, must be addressed. As a result, there have been
calls at an international level to have NCD management integrated into disaster preparedness
and response planning.12:57:62 Throughout this article we have summarized approaches to
addressing the needs of people living with NCDs as part of a disaster response framework
that could be equally applicable to other parts of the world.

Conclusion

With each passing year, as the climate crisis worsens, the Caribbean region braces itself for
increasingly severe weather events combined with high rates of NCDs. This review
highlights the challenges associated with managing NCDs in natural disaster settings. There
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is an urgent need to develop, implement, and evaluate evidence-based strategies to inform
policies to integrate NCD management into regional and national disaster preparedness and
response plans.
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