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Background: Every year, Puerto Rico faces a hurricane season fraught with potentially catastrophic structural, emotional and health consequences. In 2017, Puerto Rico was hit by Hurricane Maria, the largest natural disaster to ever affect the island. Several studies have estimated the excess morbidity and mortality following Hurricane Maria in Puerto Rico, yet no study has comprehensively examined the underlying health system weaknesses contributing to the deleterious health outcomes.

Methods: A qualitative case study was conducted to assess the ability of the UPR health system to provide patient care in response to Hurricane Maria. An established five key resilience framework and inductive analysis was used to identify factors that affected health system resilience. Thirteen Emergency Medicine Physicians, Family Medicine Physicians, and Hospital Administrators in a University of Puerto Rico (UPR) Community Hospital were interviewed as part of our study.

Results: Of the five key resiliency components, three domains were notably weak with respect to UPR's resiliency. Prior to the Hurricane, key personnel at the UPR hospital were unaware of the limited capacity of back-up generators at hospitals and were ill-prepared to transfer ICU patients to appropriate hospitals. Post Hurricane, the hospital faced self-regulation challenges when triaging the provision of Hurricane-related emergency services with delivering core health services, in particular for patients with chronic conditions. Finally, during and after the Hurricane, integration of patient care coordination between the UPR hospital ambulances, neighboring hospitals, and national and state government was suboptimal. The two remaining resiliency factors, addressing diverse needs and system adaptiveness in a time of crisis, were seen as strengths.

Conclusions: Hurricane Maria exposed weaknesses in the Puerto Rican health system, notably the lack of awareness about the limited capacity of backup generators, poor patient care coordination, and interruption of medical care for patients with chronic conditions. As in other countries, the current COVID epidemic is taxing the capacity of the Puerto Rico health system, which could increase the likelihood of another health system collapse should another hurricane hit the island. Therefore, a resilience framework is a useful tool to help health systems identify areas of improvement in preparation for possible natural disasters.
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INTRODUCTION

In September 2017, Hurricanes Irma and Maria devastated Puerto Rico and caused severe damage to critical infrastructure and essential health systems (Kishore et al., 2018; Santos-Burgoa, 2018). This led to an ongoing, massive shortage of electricity and clean water supplies, which had substantial impact on the health and well-being of the Island's population. Although disruption in healthcare services is expected during any natural disaster, health systems must be able to minimize these disruptions and respond to these stressors in a time of need (Kruk et al., 2015, 2017; Ling et al., 2017).

Recently, there has been a growing body of literature characterizing the importance of resilience in health systems. Now, with the spread of COVID-19 challenging the integrity of health systems around the globe, this concept has once again been brought to the forefront. Resilience, defined as the capability of a health system to prepare, respond and reorganize under conditions of stress, is posited to protect the population from excess morbidity and mortality (Greenstein et al., 2016; Kutzin and Sparkes, 2016; Blanchet et al., 2017; Kruk et al., 2017; Ling et al., 2017; Abimbola and Topp, 2018). In this setting, excess mortality and morbidity is defined as an elevation in the number of deaths and/or prevalence of disease in the months to years following the stressor as compared to the expected number of deaths and/or prevalence of disease if the stressor had not occurred. The most comprehensive assessment of Hurricane Maria found that from September 20, 2017 to December 31, 2017, there was an estimated 4,645 excess deaths largely due to delayed or inadequate access to healthcare services (Kishore et al., 2018). Moreover, various studies have shown that people with chronic medical conditions, and persons in the lowest socioeconomic category were disproportionately affected by Hurricane Maria (Kishore et al., 2018; Mattei et al., 2018; Pullen, 2018; Santos-Burgoa, 2018).

Although there has been extensive literature focusing on the definition of resilience in health systems, there have been few studies which apply the resilience framework to health systems (Li et al., 2008; Kutzin and Sparkes, 2016). In this study, a qualitative approach is used to bring the resilience framework from the theoretical to the practical. Specifically, a resilience framework is used to identify key factors that may have contributed to excess morbidity and mortality in Puerto Rico following Hurricane Maria.



METHODS


Setting, Context, and Rationale

We conducted a case study using qualitative methods, as this approach allowed us to better understand the “why” and “how” of excess mortality and morbidity following Hurricane Maria (Lin, 1993). The UPR Community Hospital was purposefully selected as the “critical case” given its central location in San Juan (the capital of Puerto Rico), because it was one of the few hospitals that remained open throughout Hurricane Maria and the critical weeks following the natural disaster, and it has disaster-preparedness systems similar to other hospitals. By using the critical case purposeful sampling strategy a logical generalization can be made that other hospitals in Puerto Rico and the Puerto Rican health system overall experienced similar challenges. Moreover, the Kruk et al. framework was constructed for both hospitals and health systems, and with the critical case sampling, we can make a logical generalization of the UPR Hospital that may be indicative of the greater Puerto Rican health system. Due to these characteristics, this “critical case” case study about this UPR Community Hospital's resilience may help to identify successful strategies that other hospitals/healthcare systems may consider when implementing policies to address resilience factors (Lin, 1993; Patton, 2002).



Participants and Approach

To assess hospital and health system resilience, semi-structured in-depth interviews were conducted with key stakeholders at the selected UPR Community Hospital (Table 1). We used key informant sampling of physicians who were on service for at least 3 days in the week before or after Hurricane Maria. To capture a breadth of understanding and experiences, we identified Emergency Medicine (EM) physicians, Family Medicine (FM) physicians, and Administrators involved in delivering or coordinating patient care before, during or after Hurricane Maria. The interviews generally lasted between 30 and 70 min. Reflexivity was maintained by researchers throughout the interview and analysis process by recording, discussing, and challenging established assumptions throughout the data collection and analysis.


Table 1. Demographics of Respondents.
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An interview guide was created by the first and second author adapted from a similar study conducted in Ebola by the second author (Ling et al., 2017). The interview guide was designed to prompt discussion about the strengths and weaknesses the participants observed after and before the Hurricane through the lens of the five resilience domains. The questions were revised and adapted to the cultural context, then reviewed by two qualitative research experts for integrity. Key questions from the interview guide are presented in Table 2. Interviews were conducted between June 15, 2018 and August 5, 2018. All interviews were conducted in-person with identified stakeholders.


Table 2. Sample Interview Questions by Domain.
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Confidentiality and anonymity were discussed with participants during the consent process. Interviews were audiotaped for transcription and purposes conducted in both Spanish and English depending on the preference of the participant. All study findings, including quotations, have been appropriately anonymized, and data collected through this study was safely stored in a password-protected laptop. The Stanford Institutional Review Board approved all research procedures as an exempt study.



Data Analysis Using the Resilience Framework

For our starting domains, we used the Kruk framework of health system and hospital resilience. Under this framework, health system or hospital resilience is broken down into its five foundational components: (1) Aware, (2) Diverse, (3) Self-Regulating, (4) Integrated, and (5) Adaptive (Ling et al., 2017). With respect to Aware, resilient health systems and hospitals have a comprehensive, up-to-the-minute understanding of the specific health needs of the population as well as the human, physical, technical assets necessary to meet those health needs. With respect to Diverse, resilient health systems and hospitals have the ability to meet a substantial breadth of the populations health needs. With respect to Self-Regulating, resilient health systems and hospitals are able to continue meeting the basic health needs of the population when the hospital or system is under significant stress. With respect to Integrated, hospitals and health systems are able to effectively and efficiently bring together diverse groups of actors to coordinate patient care and deliver health services. Finally, with regard to Adaptive, resilient hospitals and health systems are able to transform when under stress to meet the specific health needs of the population. Table 3 summarizes the foundational components and the characteristics of resilient hospitals and health systems.


Table 3. Health System Resilience Domains.
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After using the Kruk resilience framework as initial codes, we conducted iterative inductive analysis to identify additional resilience themes that arose from the data. Inter-rater reliability was achieved via Dedoose training to ensure credibility of the results (Dedoose, 2018). Specific resilience themes were identified through data familiarization by reading and rereading coded excerpts. Through this method, various factors of health system resilience were identified that participants expressed likely contributed to excess morbidity and mortality. Finally, this study fulfills standards for reporting qualitative research (Strauss and Corbin, 1998; O'Brien et al., 2014).



Research Reporting Checklist

We used the SRQR reporting guideline (O'Brien et al., 2014).




RESULTS

In the following section, we report on the five resilience framework categories and the inductively derived themes/sub-themes that emerged in the context of Hurricane Maria. Representative quotes for each theme/sub-theme are noted in each section and summarized in Table 4.


Table 4. Hospital/Health System Themes and Sub-themes with Representative Quotes.
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Aware

With respect to the Aware component, resilient health systems and hospitals have a comprehensive, up-to-the-minute understanding of the specific health needs of the population as well as the human, physical, technical assets necessary to meet those health needs. Within Aware, we identified two domains that represent resilience weakness of the Puerto Rican health system.


Recognizing Limited Capacity of Emergency Back-Up Generators Before Hurricane Maria

Physicians and administrators described the lack of back-up generators affecting patient care in a variety of ways, and many described it as the single greatest factor contributing to interruption of patient care. One major problem was the lack of temperature regulation for very ill patients. As one EM physician describes, “I think one issue was the heat. The patients that we weren't able to bring down to floors that were cooler, their family brought them a fan. So, it was really, really hot and, in part, that affected mortality. I feel like the heat was part of it.” Another FM physician described the difficulty of treating patients in labor and delivery without power, “It was very hot, and humid—but we tried to maintain the best possible habitat for the pregnant ladies. But there was a point where the labor room—wasn't able to take any more patients, that was an order of the medical director because—it was not okay to work in those conditions.” Patients had to be moved from floors without electricity because of the heat, which resulted in significant overcrowding of the emergency room and lobby. To many of the respondents, the power supply was the ultimate limiting factor when it came to providing adequate care, “The power supply was our limitation. We needed a power generator with enough capacity to supply the entire hospital. There was no oxygen, and patients were very hot. If the patient had an ulcer, the ulcer got worse.”



Understanding Necessity to Transfer ICU Patients Before Hurricane Maria

Given the constraints on power supply, this UPR Community Hospital was unable to provide adequate care for patients in the ICU and many of these patients had to be chaotically transferred to other hospitals in the days following the hurricane. One administrator noted, “We need to identify the hospital's vulnerable areas to protect the patient in those areas or evacuate them prior to the disaster.” Another administrator noted the difficulty transferring these patients following the Hurricane, “It was difficult to transfer patients to be admitted to other health centers. It wasn't easy to write a memo or call and say, ‘I have 20 patients that need to be moved.’ In the end we made it, but we need to improve this part.”




Self-Regulated

With respect to Self-Regulated component, resilient health systems and hospitals are able to continue meeting the basic health needs of the population when the hospital or system is under significant stress. Within Self-Regulated, we identified two domains, and two sub-domains, as weakness in the resilience of the Puerto Rican health system.


Treating Patients With Chronic Conditions

The two populations that were most adversely affected were patients with end stage renal disease (ESRD) and patients that needed access to medications for chronic conditions. These findings corroborate other studies that suggest elderly populations with chronic conditions were disproportionately affected by Hurricane Maria (Mokdad et al., 2005; Kishore et al., 2018; Roman, 2018).



Limited Treatment for Patients With End Stage Renal Disease (ESRD)

Patients with ESRD rely on regular hemodialysis to avoid life-threatening metabolic derangements such as hyperkalemia or uremia (Hakim and Lazarus, 1995). Given the prevalence of diabetes in Puerto Rico it is no surprise that there is a significant population with ESRD reliant on regular hemodialysis (Mattei et al., 2018). In the weeks following Hurricane Maria, these patients experienced extreme difficulty accessing treatment. As one EM physician stated, “As far as chronic patients, kidney failures were the most frequent visitors to the hospital after the event because they hadn't been able to get their dialysis during those days.” Respondents noted that in the days and weeks following Hurricane Maria, decompensated patients with ESRD presented to the emergency department for emergent dialysis, “We had to deal with patients who had to be dialyzed urgently, so I think that having an additional dialysis unit for emergencies to help those patients could be an improvement.” In the aforementioned cases, patients were able to ultimately seek medical attention, but it is likely that many other patients with ESRD, especially those living in remote areas, were not able to access care.



Limited Access to Medications for Patients With Chronic Conditions

Patients with other chronic conditions like COPD, asthma, heart failure and others who also rely on consistent medical management to ensure that they do not decompensate into a life-threatening state, were disproportionally affected by Hurricane Maria. One administrator noted, “Diabetic patients, hypertension patients, chronic heart failure patients, were decompensated for not having access to mediation during the first few days of the hurricane. So they would come in decompensated—acute over chronic conditions.” Another respondent noted the difficulty addressing this situation, “There are no health centers for patients who need this type of long-time treatments. We didn't have the resources because there were not that many beds.” Although many of the patients were ultimately able to receive respiratory treatment or access to their medications, many patients in remote regions of Puerto Rico were not able to travel to an emergency department to receive therapy. Moreover, even for patients that did manage to ultimately access their medications, acute exacerbation of chronic conditions often lead to increasing morbidity and more rapid disease progression.



Reduced Admission of New Patients

Respondents noted that, shortly after Hurricane Maria, the hospital was no longer able to admit new patients. As one EM physician noted, “We couldn't admit patients so the challenge was: should we close our doors to these patients because we can't offer them the services that they most deserve?” This created a chaotic situation where acutely ill patients had to be managed exclusively in the emergency department or sent away. Another EM physician noted, “If a patient with an infected wound, who has to be admitted to the hospital, came in, that patient wouldn't be admitted.” Ultimately, these patients would be transferred to another hospital, but the inability to admit represented a significant delay in medical care.




Integrated

With respect to the Integrated component, hospitals and health systems are able to effectively and efficiently bring together diverse groups of actors to coordinate patient care and deliver health services. Within Integrated, we identified three domains and two sub-domains as weaknesses in the Puerto Rican health system.


Coordinating Care for Critically Ill

One of the most significant challenges encountered by the UPR Community Hospital following Hurricane Maria was coordinating care for the critically ill. As one EM physician noted, “The coordination, on the first day, the first days, the first weeks, it was nearly impossible because there was no communication.”



Broken Communication With Tertiary Care Centers

Immediately following Hurricane Maria, many patients had to be transferred from the UPR Community Hospital to Tertiary Care Centers. During regular practice, the UPR Community Hospital calls ahead to ensure that space is available and inform the hospital service that the patient is being transferred. This process allows for efficient and safe transfer of patients from one care center to another. In the days after Hurricane Maria, due to the interruption of all communication channels, patients were transferred blindly. One EM physician noted, “When we would receive trauma patients, we had to send them to the level one without being able to formally call them… we would just, if an ambulance came in, we were like, ‘please, thank you for unloading this patient and here's another one, please go to the other hospital.’ It was really bad for them and us as well. It was very hectic.”



Reduced Coordination With Ambulance Services

Another significant problem identified by respondents was the challenge of communicating with ambulance services. Respondents noted that even when they identified a patient that needed to be transferred, they were often unable to secure an ambulance to transfer the patient for various reasons. As one EM physician noted, “We couldn't communicate with the ambulance systems… you couldn't coordinate for a patient to be transferred through our ambulance. At the same time, how are you going to discharge somebody who has an amputation and needs treatment.” Another problem was ambulance services refusing to transfer patients unless they first received cash payment. One EM physician noted, “A big thing would be our partnership with the ambulances. For it to be stronger and for us to have an ambulance with us, at least right there, 24 hours… [then] we don't have to wait until paramedics, because they're from private companies… it's very odd and they basically want $250 up front instead of transferring the patient that's going to die in their face.” The problem was that the hospital could not communicate to the ambulance services that the patient's insurance would cover ambulance, so private companies demanded cash payment. Another respondent noted, “Once we were able to move patients, we didn't have the transportation, the ambulances… while we worked to maintain the health and conditions of the patients, the ambulance companies didn't want to accept any medical plans.”



Poor Response Coordination With Government

Many respondents noted poor and inefficient coordination with the Puerto Rican government. As one administrator noted, “When everything happened, communication with agencies was non-existing. We had to go to COE (Centro de Operacion de Emergencias, Emergency Operation Center), which was in San Juan. There, the government integrated all agencies into a single place, and that's how we all communicated. We had to go there to ask for help and determine what we were going to do.” In the case of Hurricane Maria, vertical communication was absent or significantly slowed.



Community Trust in Hospital and Healthcare System

Respondents identified two themes that they felt contributed to more resilient response following Hurricane Maria. The first theme identified as contributing to resilience was the large degree of community trust in this PR Community Hospital in the weeks following Hurricane Maria. As one FM physician mentioned, “This hospital is known in the community as the ‘Hospital of the area,’ so the communities surrounding us know this is the hospital they go to when something happens. This is not just an emergency hospital, but a place the community comes for everything because they know this place provides all the services. The hospital published a group of messages in the newspapers to communicate that it was open and able to provide services. That's another way for the community to know they could come and would be assisted.” The other theme was the relationship healthcare workers had cultivated with the community. This relationship aided resilience after the Hurricane and made patients confident they could rely on Puerto Rican health providers.




Adaptive

With regard to Adaptive, resilient hospitals and health systems are able to transform when under stress to meet the specific health needs of the population. Within Adaptive, we identified one domain as a resilience strength of the Puerto Rican health system.


Organized Staffing Adjustments

Respondents noted that the UPR Community Hospital staff was remarkably flexible in the days and weeks after the Hurricane. The UPR Community Hospital increased staff and work hours in the weeks following the Hurricane and the physicians were able to adapt without problem. As one EM physician states, “They did a really good job right after making sure that we had enough staff. We worked doubles. Not double shifts, but we had a double coverage. The nursing staff was really amazing about that. We have people that live really far away. We had one nurse who actually lost her whole house and they were really supportive about getting her new uniforms and helping her get to work. We rallied together. They were really helpful in that sense.” Despite the difficulties in coordinating care and infrastructure, the Puerto Rican health care staff was able to effectively adapt to the circumstances in a manner that cultivated resilience.





DISCUSSION

It has been over 2 years since Hurricane Maria made landfall in Puerto Rico, and the impact of the Hurricane can still be felt today. Various studies have shown the widespread devastation that Hurricane Maria had on the people of Puerto Rico: taking nearly 5,000 lives, devastating the health system, and destroying the physical infrastructure of the island (Kishore et al., 2018). Our study focuses not on the magnitude of the destruction, but on the specific factors intrinsic to the Puerto Rican health system that may have predisposed the island's population to experiencing more severe health outcomes. Specifically, we performed a “critical case” case study guided by health system resilience framework using semi-structured interviews with health care providers at a UPR Community Hospital. Figure 1 uses the Kruk framework of health system resilience to explain resilience in Puerto Rico following Hurricane Maria.


[image: Figure 1]
FIGURE 1. Model explaining poor resilience seen after Hurricane Maria. aRecognizing capacity of back-up generators before Hurricane Maria, bUnderstanding necessity to transfer ICU patients before Hurricane Maria, cTreating patients with end-stage renal disease patients, dAccess to medications for patients with chronic conditions, eAdmitting new patients, fCoordinating care with tertiary care centers, gCoordinating with ambulance services, hResponse coordination with government iCommunity trust in hospital and healthcare system, jStaffing adjustment.


This study identified key factors within the Aware, Self-Regulated, and Integrated domains that were especially weak and were the key factors that led to a poorly resilient hospital and health system. The findings pointed to specific areas that can be targeted to improve the resilience of the Puerto Rican health system and can be adapted to other health systems. First, ensuring that key hospitals have adequate back-up generators is imperative. The lack of back-up generators resulted in an interruption of health services that spilled over into other domains of resilience. Puerto Rico and other nations with limited resources constantly facing threats of natural disasters must prioritize funding back-up generators at key hospitals.

Second, our study corroborated the findings of previous studies that the patients most at risk for adverse health outcomes immediately after a natural disaster are patients with chronic conditions. These patients rely on constant access to medications and health services for their livelihood. The most dramatic example of these patients is those with ESRD, but also included in this patient population are those with heart failure, chronic psychiatric conditions, and COPD patients. Following Hurricane Maria, the health system was overwhelmed by these patients presenting acutely decompensated conditions requiring emergency management. To ensure that these patients are adequately cared for, pharmacies and dialysis centers also need to be prioritized as healthcare facilities with adequate back-up generators and resources.

Third, there must be improved measures for communication both horizontally and vertically. Horizontally, a system must be put in place to transfer critically ill patients to appropriate facilities with back-up generators. Vertically, the government must have a system in place that ensures emergency medical services are guaranteed reimbursement during a natural disaster.

Our study did have limitations. Most significantly, this is a qualitative case study with a limited number of participants. Because this was a single-institution case study our findings may not be generalizable. However, the study was designed to sample a “critical case” scenario, and while our findings cannot be generalizable to all healthcare systems, a logical generalization can be made that, similar to the UPR Community Hospital, other PR hospitals logically may have had similar or worse experiences. In addition, although we interviewed a range of providers and administrators, we did reach data saturation and our respondents were able to speak not just to about the UPR Community Hospital but also to its interplay within Puerto Rico and the healthcare system as a whole. That being said, future resilience framework studies should incorporate the perspectives to health providers and other institutions and to public health professionals.

In September 2017, the people of Puerto Rico were devastated by Hurricane Maria. When there is a stress to a health system, the population will inevitably experience some heightened degree of social disruption, morbidity and mortality. As we have seen with the outbreak of COVID-19, it is as important as ever that both developed and developing countries are fortified with resilient health systems so that when an inevitable stress occurs, social disruption and excess morbidity can be minimized. Unfortunately, the degree of devastation experienced by the people of Puerto Rico after Hurricane Maria demonstrates a poorly resilient health system (Pullen, 2018; Roman, 2018). Yet, up to this point, there has not been a study that examines the specific aspects of the Puerto Rican health system that resulted in this poorly resilient response. Our critical case study is the first to identify aspects of the Puerto Rican health system that led to a poorly resilient response and can be targeted by the Puerto Rican Public Health officials to improve the resilience before the next disaster hits. With limited government funding and global warming resulting in more devastating storms each year, it is imperative that Puerto Rico and other resource limited nations focus their investments appropriately in order to cultivate health system resilience and protect their populations against the next inevitable health system shock.

Most importantly, conclusions from our critical case study supports the use of the Kruk et al. framework as a useful tool to evaluate health systems following events that cause stress in the system, such as natural disasters or pandemics. This finding is especially relevant as the COVID virus has taken over 200,000 lives in the United States and public health experts are searching for tools to scrutinize the preparation and response of the United States government. Currently, there is much debate about what specific factors in the health system may have predisposed the United States to a suboptimal response. Our study shows that the Kruk et al. health system resilience framework would be an appropriate tool to evaluate the response of the US health system and could direct future investments to ensure that the government is better prepared for future pandemics and natural disasters.
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Representative quotes

“Ifthey'd had the power plant from the beginning, the hospital would've run without a problem the whole time. There
would've been a greater number of patients expected in a crisis, but the problem was the power plant. That made the
hospital unable to provide complete service during that period.” -ED Physician

“Patients in the intensive care unit, an area that needs improvement, or else, patients will need to be moved before any
other crisis.” -Administrator

“So diabetic patients, hypertension patients, chronic heart failure patients, were decompensated for not having
medication during the first days of the hurricane.... so, they would come decomplensated]-acute, over chronic
conditions.” -Interal Medicine Physician

“Puerto Rico has to work with companies that offer dialysis services to maintain a safe structure and guarantee dialysis
senvices to the patients. | dare to say that this could have caused deaths of many patients. They could have been

avoided if these companies had a safe structure to provide their services.” -Administrator

“They're blood pressure medications. They're diabetes medications. They're depression medication, anxiety
medication, things that they were able to refil, that they couldn't refil because everything was closed... Patients who
literally would only come in because they has asthma, and they just wanted to treat their asthma... Those were less
acute patients that we had to host, and it was difficult situations.” -ED Physician

“We couldn't really admit patients into the floors because, like | said, there was no air conditioning, and they were
bringing all the people down to lower floors and discharging as many people as they could, some people had nowhere
to be discharged to. We couldn't admit too many people at our floor, we had to transfer to the other main hospital.”
-Family Medicine Physician

“We need to improve communication with other health centers. We think we're prepared, but it's not enough; we need
to have bigger support and coordinate better with hospitals. We have to offer our support to other health centers too.
The first days were really hard; | have to be honest.” -Emergency Medicine Physician

“This is a country with imited resources. | understand we all have limited resources, but we definitely have to improve
the interrelation among health centers. We need to develop better communication ways, including communication
between hospitals and with the federal government; it has to be a friendly communication system. What matters here
is the human being, the patient.” -Internal Medicine Physician

“You couldn't coordinate for a patient to be transferred through our ambulance. At the same time, it's like, how are you
going to discharge somebody who has an amputation that needs treatment.” -Emergency Medicine Physician
“Regarding my perspective on the communication between the hospital and the government... they took too long. The
truth s given the crisis at the time, they couldn't take care of all the hospitals. Our hospital is near the airport; our
population is old, and they needed to be a priority.” -Administrator

“The community trusts this hospital, and they know that even with a big crisis, they can count on the hospital's services
because the hospital's door will always be open.” -Emergency Medicine Physician

“They did a really good job right after making sure that we had enough staff. We worked doubles. Not double shifts, but
we had a double coverage. The nursing staff was really amazing about that. We have people that live really far away.
We had one nurse who actually lost her whole house and they were really supportive about getting her new uniforms
and helping her get to work. We rallied together. They were really helpfulin that sense.” -Emergency Medicine Physician
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Question

In your opinion, which of these [Resiience] domains
s the most important to ensure the population is
safe during a crisis?

What has the hospital done to obtain and use
information in order to prepare and respond to the
needs of the community during the Hurricane? Can
You give examples?

Before Hurricane Maria, what areas of patient care
were strengths and what were seen as weakness of
patient care at this center?

During the initial response to Hurricane Maria, what
was done to address the chronic conditions in the
population?

During the response to Hurricane Maria, how was
the coordination between the government, other
hospitals, and the private sector?

During the response to Hurricane Maria, what
changes did the hospital make to improve patient
care?
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Obtains a comprehensive, up-to-the-minute
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population as well as the human, physical, technical
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Meets a substantial breadith of the population's
health needs

Continues to meet the basic health needs of the
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Transforms when under stress to meet the specific
health needs of the population
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