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1 | INTRODUCTION

Climate change has increased the frequency and severity of
weather-related disasters such as hurricanes, exposure to heat and
cold temperatures, flooding events, and wildfires. Between 1980
and 2020, the United States incurred 285 separate billion-dollar
weather-related disasters.? In 2020, there were 22 billion-dollar
events, including seven hurricanes, three tornadoes, eight severe
weather events, two hail storms, a historic drought, and a wildfire.*
Prior studies have repeatedly demonstrated that exposure to natu-
ral disasters has significant effects on the 1.4 million nursing home
(NH) residents around the US.2 Recognizing that the effects of
most disasters are local but require the assistance of federal and
state agencies, it is imperative that stakeholders assess for vulnera-
bilities and strengthen their preparedness to respond to all-hazards
disasters.?®

In 2017, the Institute of Healthcare Improvement (IHI) and the
John A. Hartford Foundation introduced a framework for evaluating
age-friendly healthcare systems based on four evidence-based core
elements.* We believe that this 4M's paradigm (What Matters, Medi-
cation, Mentation, and Mobility) provides a foundation upon which to
consider a more nuanced approach to NH disaster preparedness. Spe-
cifically, this requires the application of the 4M model to all phases of
disasters (i.e., prevention, mitigation, preparedness response, and
recovery). Research has found that the consistent use of evidence-
based strategies and assessment approaches across care settings, as
envisioned by the 4Ms framework, improves the quality of outcomes.®
We propose that such an approach has the potential to improve disas-
ter preparedness in NHs. This commentary describes the 4M's para-
digm and how it might guide emergency planning and decision making
in NHs facing complex disasters. We also propose the addition of a fifth
M that is relevant to disaster planning: Marshaling Staff and Resources.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.
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2 | THEINCREASING THREAT OF
CLIMATE-RELATED DISASTERS FOR OLDER
ADULTS

The increased frequency of cold and hot temperature extremes has
served to accelerate the rate and severity of weather-related disas-
ters.® The number of affected has increased five-fold in the past
50 years, well beyond the proportional rate of population growth
(Figure 1).” NH residents represent a clustered group of individuals at
the highest risk for adverse health effects following a disaster.® In the
U.S., almost half of the adults living in NHs reside in one of the 18 hur-
ricane-prone Atlantic and Gulf coastal states.” NH residents are at risk
of physical and psychological harm from disasters for a variety of rea-
sons. First, most NH residents have significant functional limitations.
They require assistance with their activities of daily living (ADL), have
significant vision/hearing impairments, or live with other conditions,
such as Alzheimer's disease or related dementias, that may compro-
mise their ability to respond appropriately and quickly during
emergencies.’®"12 These impairments limit health reserve, potentially
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FIGURE 1 Change in temperature and variance. Source: Meehl,
2001 (Reference 13) [Color figure can be viewed at
wileyonlinelibrary.com]

magnifying the impact of disasters and forced relocation.>> 1% A sec-
ond major concern that increases the risk for NH residents is
increased acuity. As the length of stay has decreased in acute care
hospitals, NHs have increasingly become responsible for caring
for medically complex post-acute patients. Finally, older adults
(50%-90%) report experiencing at least one traumatic event during
their lifetime.*®” A resident's trauma history influences both risk and
resilience during disasters and it is important to note that NHs repre-
sent a clustered group of older adults.*® These factors complicate
transitions of care under optimal circumstances, let alone in the chaos

and infrastructure breakdown that usually accompanies a disaster.

3 | EXISTING DISASTER FRAMEWORK

For decades the National Response Framework (NRF) has guided the
response to disasters and emergencies in the U.S., operating through
a system designed to coordinate the multiple entities needed to main-
tain critical functions. The NRF relies on each entity to develop proce-
dures to protect those who rely on its care and services and to work
in coordination with other critical organizations and service pro-
viders.'? Gaps related to the safety of NH residents became evident
during the hurricanes of 2004 and 2005, including Hurricane Katrina.
In 2006 the U.S. Office of the Inspector General documented numer-
ous cases of poor NH preparedness, even though 94% of NHs nation-
wide met the federal preparedness standards at the time.?° Concerted
efforts followed to include NHs as health care facilities within the
National Incident Management System, as part of the NRF, and to
bolster regulatory requirements for NHs to develop plans to maintain
residents' health and safety in a disaster.?? In the past two decades,
emergency management has become recognized as a critical element
of NH operations. However, recent studies and reports continue to
raise questions about NH preparedness and integration within the
infrastructure envisioned by the NRF, and to suggest regulatory com-
pliance is not enough to protect NH residents in disasters.?>?” To
improve overall NH disaster preparedness, a framework that com-
bines key concepts of resident care and coordination with critical

resources outside the NH is required.

4 | THE AGE-FRIENDLY 4M FRAMEWORK

Developed initially for acute settings, the 4M framework recognizes
varied organizational capacities and more fully addresses institutional
practices and processes based on six steps: (1) Understand your cur-
rent state; (2) Describe care consistent with the 4Ms; (3) Design or
adapt your workflow; (4) Provide care; (5) Study your performance,
and (6) Improve and sustain care.* Figure 2 describes the 4M catego-
ries and how the six steps are intended to create an age-friendly envi-
ronment that optimizes the care for those with chronic medical
iliness. To our knowledge, the 4M's paradigm has not been utilized in
disaster preparedness. Table 1 provides a schematic of how the 4M
framework might be applied to the prevention, response, and recov-
ery stages of a disaster. Each category is addressed below:
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41 | What matters

For What Matters, care providers need to align care with an individual's
goals and preferences. From a disaster preparedness perspective, it is
imperative to document each resident's care preference goals in
advance. Ideally, this should occur upon admission and be updated at
the quarterly resident care planning meetings with families' input.2® In
addition to having documented care preferences in the form of advance
directives, resident care plans should include personalized disaster care
plans that includes consideration of the resident's culture and incorpo-
rates information about what matters to the resident in the event of a
disaster, with resident and family input for those residents who lack
decision making capacity. NHs that strive to support their residents in
the context of their own life experiences and values recognize that cul-
tural competence is a first step toward addressing and reducing health
disparities.?? Cultural competence is a dynamic and continuous devel-
opmental process and not an end point where an NH or staff member
can claim to achieves competency in another culture.3%%?

Providing person-centered care is central to the 4M model.?® In
addition to following regulatory requirements to maintain resident
health and safety in disasters, the NH should ensure residents have all
possible comforts (e.g., hot food, comfortable bedding, preferred
items, and activities) and minimal disruptions to their daily routines,
acknowledging that some disruption may be necessary for safety.
During a disaster, residents should also be afforded the support of
family, friends, and preferred staff members who know what matters
to them.*2 In order for the staff to identify and implement what mat-
ters to each resident, effective communication is crucial. We recom-
mend that the residents' interests, values, and goals be digitally and
physically documented in the event of an evacuation or power outage.
Documentation is crucial for both quality of life and responsive medi-
cal care. From an organizational level, NHs should aggregate resident-
level data in their central disaster plan and this information should be
updated regularly. Such data would enable NHs to review resident
needs before a disaster and organize staff to address needs in a priori-

tized fashion.

4.2 | Medication

Issues pertaining to medications and older adults residing in NHs are
well-documented and compounded in the face of disasters. Consider-
ations are both clinical as well as practical. For example, it is essential
to assure the timely administration of many medications in order to
maintain therapeutic dosage for a wide array of serious health condi-
tions (e.g., congestive heart failure, diabetes, chronic obstructive pul-
monary disease) in which missed or altered uptake schedules can
easily disrupt bodily functioning and impact the quality of life.>® Previ-
ous research following Hurricanes Katrina and Rita noted that one-
third of all visits to emergency rooms in the days following the hurri-
cane occurred due to chronic medical illness.>* Among assisted living
residents, there was a 12% increase in emergency room visits for indi-
viduals with congestive heart failure in the days following Hurricane
Irma.3> Many of these increased admissions are a result of inadequate
access to necessary medications and therapeutics.3*

Older adults residing in NHs consume nearly nine prescribed medica-
tions daily®® and the prospect of access to and assurance of medication
delivery is layered upon an already widespread list of medication issues
including polypharmacy,®” adverse drug reactions, and altered biochemical
clearance of medications.*® Disasters that involve heat-related exposure
are particularly problematic as they cause dehydration, which will alter the
pharmacokinetics of many well-tolerated medications. Beyond medica-
tions, access to time-sensitive treatments such as dialysis or wound care
must also be considered. Lastly, access to as-needed medications such as
antibiotics, anxiolytics, pain medications, and first aid materials needs to

be considered as they might be required in the days following a disaster.

43 | Mentation

Mentation is focused on preventing, identifying, treating, and managing
dementia, depression, and delirium across care settings. Those who pro-
vide care to NH residents acknowledge that managing these conditions

is vital during normal day-to-day operations as well as during all stages of
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TABLE 1

Prevention

Response

Recovery

Important elements to consider at different stages of a disaster

What matters

Conduct regular
review of Advance
Directives

Ensure that
documentation
related to a proxy or
Durable Power of
Attorney is up

to date.

Identify those with
most needs (e.g.,
oxygen, end-of life,
palliative and
hospice needs,
dementia and their
caregivers who need
to be notified) to
prioritize during a
disaster.

Review and
document any
changes that
occurred related to
medical decision
making and advance
directives/advance
care planning.

Medication

Stock a 5 to 14-day
supply of
medications for all
residents.

Secure expanded or
extra emergency
drug kits and
maintain them in
strategic points
throughout the
facility

Maintain a profile of
each resident that
includes the names
of their
medication(s),
dosage, and
frequency

Develop a process
to collect and
transport at least a
three-day supply of
medications in case
of evacuation

Assess extra
emergency drug kits,
ensuring security
safeguards for kits
with controlled
substances.

Assess for disaster-
related new
medication and
treatment needs
Ensure maintenance
of residents' regular
medication
schedules.

Mentation

e Train staff and
residents in
psychological first
aid and behavioral
interventions for
people with
dementia.

¢ |dentify residents
who are at greater
risk for adverse
outcomes during a
disaster.

e Prepare residents
and staff to ensure
physical and mental
safety.

e Support residents
use of adaptive
coping strategies to
reduce their stress

e Provide emotional
care and behavioral
interventions to
other residents.

o Assess for transfer
and other disaster-
related traumas and
make necessary
referrals for
evaluation and
treatment.

H HSR Health Services Research| 39
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Mobility

Develop plan and
train/drill staff on
evacuation or other
resident transitions
Obtain needed
equipment and
means to move/
evacuate equipment
Ensure
transportation
strategies

Assess fall risk

Organize staff to
assist residents
during transition and
the event

Monitor all residents
to prevent falls

Assess and mitigate
mobility changes
post-disaster
Review training/
equipment needs for
future disaster
planning

Marshaling resources

Identify minimum
staffing levels
consistent with state
and federal
regulations
Determine how
resident acuity and
characteristics affect
sufficient staff levels
Identify residents
who might require
additional resources
to transport during a
planned/unplanned
evacuation

Measure the staffing
response necessary
to transport and care
for the resident
census

Name a disaster
response champion
who will lead the
staff during an
emergency

Interface with
community and state
emergency
management groups

Deploy staff on an
hourly basis to
assess for heat- or
cold-related illness
Identify residents
and staff who are
unwell and may
require immediate
medical attention
from the licensed
staff members (e.g.,
DON, RN)
Document all staff-
to-resident
interactions in paper
format

Maintain
communication with
emergency response
personnel

Meet twice daily to
determine whether
an evacuation is
necessary

Conduct a review
among staff to
determine strengths
and weaknesses
during the disaster
Identify gaps in
planning and
response; Treat staff

(Continues)
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TABLE 1 (Continued)

What matters Medication

a disaster.?’ Research suggests that residents with impaired cognition,
chronic and acute medical conditions, and mobility and sensory issues
have higher morbidity and mortality rates because of their compromised
ability when evacuating or sheltering-in-place.**** Given that approxi-
mately 48% percent of NH residents are living with Alzheimer's Demen-
tia and Related Dementias, it is important to consider residents' physical
safety when developing disaster plans. Changing residents' schedules or
environments can evoke agitation, anxiety, and other changes in behav-
ioral and mood symptoms. Without adequate planning, transfer trauma
from evacuation can erode cognitive and physical functioning.*3+3>
Beyond identifying those with dementia, determining those with
preserved cognitive abilities may be particularly helpful in a disaster situ-
ation. Recognizing residents' specific abilities (rather than focusing on dis-
ability) is critical to supporting person-centered care. Some residents will
be willing and able to support other residents by promoting the use of
adaptive coping strategies, reducing stress, and providing emotional sup-
port when NH staff are focused on other essential preparedness activi-
ties. Viewing residents as active members of a disaster preparedness
response or recovery plan rather than victims of the disaster can serve
to strengthen our existing system of care and support staff during a
demanding time.*? At present, pre-disaster mental health programs that
build resilience and support mentation concerns are not universally
offered or financially supported. Further, mental health resilience pro-
grams are not a core component of disaster preparedness activities for
the general public or NH staff and residents. Currently, crisis counseling
programs are activated reactively after a catastrophic event to address
adverse mental health outcomes. Appropriate planning might include

opportunities to address these issues proactively to improve resilience.

44 | Mobility

Providing care to improve or maintain the mobility of NH residents is

one of the central elements of an age-friendly NH.2% In a disaster,

Mentation

Conduct an after-
disaster review to
see what strategies
need to be in place
for future events.

Marshaling resources

and residents for
stress-related illness
in addition to bodily
injuries caused by
the disaster;

e Determine whether
staff and residents
will require
transportation to
acute medical
facilities;

e Measure the staffing
levels and reach out
to contract
organizations if
necessary to
maintain sufficient
staffing levels in the
facility

knowing and meeting residents' mobility needs is of utmost concern
because responding often requires residents to be physically moved.
Previous research has revealed that even under optimal circumstances,
NH residents who transition health care environments are at height-
ened risk of mortality and morbidity from falls. Hoffman and colleagues
identified falls as the third leading cause of readmission following hospi-
talization among a Medicare cohort.*®* NH residents are three times
more likely to fall than age-matched community-dwellers.**

Research specific to disasters has identified functional impairment
and mobility as key factors contributing to increased morbidity and
mortality following a hurricane.*' Additional research has highlighted
mobility as critical in the decision of whether to evacuate or shelter-in-
place.**~*” In qualitative research, NH administrators have discussed the
extreme stress of evacuation on residents with mobility limitations,
describing hours-long bus trips ending with residents being crowded
into hallways or common rooms where they were left in their wheel-
chairs or on mats on the floor?**®4° Both sheltering-in-place and evacu-
ation carry risks and mobility is especially critical in disasters requiring a
rapid response (e.g., sudden flooding, earthquakes, wildfires) internally
(e.g., upstairs) or externally.*® On a systems level, disaster planning for
mobility should include maintaining an adequate supply of functioning
mobility aids (e.g., wheelchairs, walkers) to meet residents' needs in the
NH and receiving facilities. Overall, the success of an NH disaster plan
hinges on how well it assesses all residents' mobility risks and secures
the spaces, supplies, equipment, and staff members necessary to pro-

vide for their safety and comfort as they are transferred.

4.5 | Proposing a 5th “M”: Marshaling of Staff and
Resources

While the age-friendly 4M model provides a person-centric approach
to care within healthcare systems, we posit additional considerations

unique to the NH setting and specifically in the area of disaster
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preparedness. With a greater emphasis on the organizational context
of care, we propose the addition of “Marshalling of Staff and
Resources” as an additional M to the model. Among foremost consid-
erations is the necessity of the NHs to conduct normal operations
while facing disaster-related uncertainties. For example, decisions
such as whether to evacuate or shelter-in-place require NH adminis-
trators to simultaneously consider the primacy of resident safety and
care as well as their own requisite staffing and resource availability.
Marshaling staff and resources means having the necessary staff,
equipment, and supplies available to provide undisrupted care to resi-
dents despite emergent conditions. This readiness involves developing
internal plans and procedures and also collaborating with outside enti-
ties, such as local public health officials, emergency managers, and
first responders who can communicate the scope of a threat to the
community at large as well as help an NH meet unexpected needs
amid an emergency. Research has highlighted the needs and vulnera-
bilities of NH and other long-term care residents in disasters.?°0~52
After Hurricane Katrina, the John A. Hartford Foundation funded
efforts to better connect NH operators, emergency managers, and
other public health and safety officials.>®> However, recent work has
found that gaps in communication and collaboration continue to exist
among these entities,>* all of whom have important interconnecting
roles in protecting older adults in disasters. There is evidence that
emergency management agencies and long-term care operators col-
laborated more effectively during the COVID-19 pandemic than dur-
ing prior hurricane disasters.>* However, much more work is needed
to persuade and enable NHs to marshal the resources required to pro-
tect the safety and health of residents affected by disasters.

Among the core needs of an NH during a disaster situation is the
maintenance of nursing and support staff. Direct-care nurse staffing
levels are strongly associated with the quality of care within NHs.
Nurse staffing can be broken down into licensed (i.e., registered
nurses [RNs]; licensed practical/vocational nurses [LPNs]) and unli-
censed (i.e., certified nursing assistants [CNAs]) staff. Of the two
licensed nurse staff, RNs have the greatest training requirements and
are the most costly to employ. A higher skill mix (i.e., a greater ratio of
RNs to LPNs and CNAs) is associated with lower avoidable hospitali-
zation rates,>® fewer emergency department visits,>® fewer regulatory
health deficiencies.>” Generally, greater staffing levels and lower staff

58,59

turnover is associated with better quality, and several factors

influence the availability and retention of direct-care staff in NHs,

60-62 socioeconomic status and rurality of the

65,66

such as payer mix,

63,64 in addition to

location, and minimum staffing requirements
contextual work-environment factors.

During disasters, obtaining adequate staffing to evacuate hun-
dreds of medically-frail residents may be difficult.?®%” Prior work from
Hurricane Irma in September 2017 suggests that NHs increase all
types of direct-care nurse staffing in preparation for major hurricanes,
but that evacuating a facility requires an even greater staffing
response.®® Unfortunately, lower-quality NHs increased their staffing
levels the least and opted to retain fewer RNs compared to higher-
quality NHs during Hurricane Irma.®® Because direct-care staff imple-

ments the 4Ms (i.e., resident goal planning and fulfilling preferences/

wishes, providing medications and identifying adverse drug-related
events, recognizing and managing cognitive and mental health disor-
ders, assisting with transfer and mobility), it is crucial for NHs to main-
tain adequate staffing levels to meet the needs of residents during
disasters.

In addition to staffing, the management of resources is vital.
Resources such as gasoline for electric generators, non-perishable
food items, clean drinking water, a supply of medications and inject-
ables, and clean linens must be properly stored and distributed.>%7°
Management of resources must include a comprehensive evacua-
tion plan given the complex task of evacuating NHs.*8°171-74 Thjs
plan should be malleable, as it is influenced by external factors such
as the nature of the disaster, the location, and the risk of exposure
to the facility. Internal factors also affect an evacuation plan and
include destination characteristics (e.g., proximity, availability of
beds), transportation (e.g., contract transportation or within-house,
consideration of transporting flammable gases such as oxygen),
availability of supplies and staff, resident acuity (e.g., management
of cognitive, mental, and chronic health issues), and the physical
structure of the NH.”®

A focus on staffing may be especially important to prevent the
worsening of health inequities among NH residents during disasters.
Residents who identify as Black or Hispanic/Latinix are disproportion-
ately affected because they tend to reside in lower-quality facilities,
which are more likely to have lower staffing rates during disasters.®®
Lower-quality facilities are also found in socioeconomically disadvan-
taged locations, where other disaster response resources may be lim-
ited.®*7¢ Efforts to address low staffing and poor resource
coordination, potentially through reimbursement of disaster-related
expenses, may especially benefit minority and socioeconomically dis-
advantaged residents through improved continuity of care to prevent

later hospitalization and mortality.%3

5 | CONCLUSION

NHs care for residents of increased acuity. Combined with cognitive and
functional impairments, this acuity makes NH residents susceptible to
the detrimental effects of climate change-related disasters. As these
disasters increase in frequency and severity, a more proactive approach
to preparedness is required. A modified Age-Friendly 4M Framework
provides an important person-centered and organizational framework for

stakeholders to develop improved disaster preparedness.

CONFLICT OF INTEREST

All authors participated in all elements of this manuscript. None of
the authors reported significant conflicts of interest related to this
work. David Dosa is an employee of the Providence VAMC. This
material is the result of work supported by resources and the use of facil-
ities at the Providence VA Medical Center. The views expressed in this
article are those of the authors and do not necessarily reflect the position
or policy of the Department of Veterans Affairs or the United States

government.

85UB0| 7 SUOLILLOD BAIER. B|deotdde au Aq peusenob are saplie YO ‘88N Jo S9N 10} Areiq18uljuO AB|1/W UO (SUORIPUOD-PUR-SWBYLLIOO A8 |IM" ARe.q)1BUUO//SOY) SUORIPUOD Pue SWB | 8U3 88S *[£202/20/9T] U A%IqIT8UIUO /B |IM ‘EVOFT €L.9-GLFT/TTTT OT/I0P/WO00 A8 M ARIq1jBU1IUO//SANY W1} pepeo|umoq ‘TS ‘€202 ‘€LL9SLYT



42 | |HSRHealth Services Research”

COMMENTARY

ORCID

David Dosa

Lindsay Peterson

https://orcid.org/0000-0002-1916-983X
https://orcid.org/0000-0003-1129-0931

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

Smith AB. Beyond the Data: 2020 U.S. billion-dollar weather and cli-
mate disasters in historical context. 2022. https://www.climate.gov/
disasters2020?ftag=MSFd61514f

Office of Inspector General. Nursing Homes. https://oig.hhs.gov/
reports-and-publications/featured-topics/nursing-homes/. Accessed
March 20, 2022.

Scott D, Deitchman TDK, Auerbach PS, Hill AC. Climate resilience: it
is time for a National Approach. Health Secur. 2021;19(6):652-660.
doi:10.1089/hs.2021.0108

Institute for Healthcare Improvement. Age-friendly health systems:
guide to using the 4Ms in the care of older adults. 2020. http://www.
ihi.org/Engage/Initiatives/Age-Friendly-Health-Systems/Documents/
IHIAgeFriendlyHealthSystems_GuidetoUsing4MsCare.pdf

Mate K, Fulmer T, Pelton L, et al. Evidence for the 4Ms: interactions
and outcomes across the care continuum. J Aging Health. 2021;
33(7-8):469-481. doi:10.1177/0898264321991658

Smith SM, Tremethick MJ, Johnson P, Gorski J. Disaster planning and
response: considering the needs of the frail elderly. Int J Emerg Manag.
2009;6(1):1-13. doi:10.1504/1JEM.2009.02517

Brusentsev V, Vroman W. Disasters in the United States: Frequency,
Costs, and Compensation. 2017. 2017.

Morrow BH. Identifying and mapping community vulnerability.
Review. Disasters. 1999;23(1):1-18.

Harrington C, Carillo H, LaCava C. Nursing facilities, staffing, Residents and
Facility Deficiencies, 1999 through 2005 University of California. 2006.
Fernandez LS, Byard D, Lin CC, Benson S, Barbera JA. Frail elderly as
disaster victims: emergency management strategies. Prehosp Disaster
Med. 2002;17(2):67-74.

Jones A. The National Nursing Home Survey: 1999 summary. National
Center for Health Statistics. Vital Health Stat. 2002;152:1-116.
Shaughnessy PW, Kramer AM. The increased needs of patients in
nursing homes and patients receiving home health care. N Engl J Med.
1990;322(1):21-27.

Chou YJ, Huang N, Lee CH, Tsai SL, Chen LS, Chang HJ. Who is at
risk of death in an earthquake? Am J Epidemiol. 2004;160(7):688-695.
Nicole LE, Strausbaugh LJ, Garibaldi RA. Infections and antibiotic
resistance in nursing homes. Clin Microbiol Rev. 1996;9:1-17.

Semenza JC, Rubin CH, Falter KH, et al. Heat-related deaths during the
July 1995 heat wave in Chicago. N Engl J Med. 1996;335(2):84-90.
Monson E, Lonergan M, Caron J, Brunet A. Assessing trauma and
posttraumatic stress disorder: single, open-ended question versus
list-based inventory. Psychol Assess. 2016;28(8):1001-1008. doi:10.
1037/pas0000223

Forman-Hoffman VL, Bose J, Batts KR, et al. Correlates of Lifetime
Exposure to One or More Potentially Traumatic Events and Subse-
quent Posttraumatic Stress among Adults in the United States:
Results from the Mental Health Surveillance Study, 2008-2012.
CBHSQ Data Review. Substance Abuse and Mental Health Services
Administration (US). 2012:1-49.

O'Malley KA, Sullivan JL, Mills W, Driver J, Moye J. Trauma-informed
care in long-term care settings: from policy to practice. Gerontologist.
2022;gnac072. doi:10.1093/geront/gnac072

National Response Framework 4th Edition. 2018.

Office of Inspector General. Nursing Home Emergency Preparedness
and Response during Recent Hurricanes. August 2006:1-39.
OEI-06-06-00020.

Hyer K, Brown LM, Berman A, Polivka-West L. Establishing and refin-
ing hurricane response systems for long-term care facilities. Health
Aff. 2006;25(5):w407-w411. doi:10.1377/hlthaff.25.w407

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Dosa DM, Skarha J, Peterson LJ, et al. Association between exposure
to hurricane Irma and Mortality and hospitalization in Florida nursing
home residents. JAMA Netw Open. 2020;3(10):e2019460. doi:10.
1001/jamanetworkopen.2020.19460

Skarha J, Gordon L, Sakib N, et al. Association of power outage with
Mortality and Hospitalizations among Florida Nursing Home Resi-
dents after Hurricane Irma. JAMA Health Forum. 2021;2(11):e213900.
doi:10.1001/jamahealthforum.2021.3900

Peterson LJ, Dobbs D, June J, Dosa DM, Hyer K. “You just forge
ahead”: the continuing challenges of disaster preparedness and
response in long-term care. Innov Aging. 2021;5(4):igab038. doi:10.
1093/geroni/igab038

Lang AE. Role of energy in preventing heat related illness. BMJ. 2021;
375:n3117. d0i:10.1136/bmj.n3117

Foxhall E. Socks as mittens and extra blankets: freeze forces Texas
nursing homes to confront new disaster. Houston Chronicle. https://
www.houstonchronicle.com/news/houston-texas/houston/article/
One-fifth-of-Texas-nursing-homes-report-15958918.php

Baker L. At least 4 Nursing Home Residents Have Died After Hurri-
cane Ida Evacuation. https://www.npr.org/2021/09/02/
1033751611 /hurricane-ida-louisiana-nursing-homes-deaths

Edelman LS, Drost J, Moone RP, et al. Applying the age-friendly
health system framework to long term care settings. J Nutr Health
Aging. 2021;25(2):141-145. doi:10.1007/s12603-020-1558-2

Butler M, McCreedy E, Schwer N, et al. AHRQ Comparative Effec-
tiveness Reviews. Improving Cultural Competence to Reduce Health
Disparities. Agency for Healthcare Research and Quality (US). 2016.
Danso R. Cultural competence and cultural humility: a critical reflec-
tion on key cultural diversity concepts. J Soc Work. 2018;18(4):410-
430. doi:10.1177/1468017316654341

Saunders JA, Haskins M, Vasquez M. Cultural competence: a journey
to an elusive goal. J Soc Work Educ. 2015;51:19-34.

Kemp CL. #MoreThanAVisitor: families as “essential” care partners
during COVID-19. Gerontologist. 2020;61(2):145-151. doi:10.1093/
geront/gnaalél

Pérez-Jover V, Mira JJ, Carratala-Munuera C, et al. Inappropriate use
of medication by elderly, Polymedicated, or multipathological patients
with chronic diseases. Int J Environ Res Public Health. 2018;15(2):310.
doi:10.3390/ijerph15020310

Miller AC, Arquilla B. Chronic diseases and natural hazards: impact of
disasters on diabetic, renal, and cardiac patients. Prehosp Disaster
Med. 2008;23(2):185-194. doi:10.1017/s1049023x00005835

Hua CL, Thomas KS, Peterson LJ, Hyer K, Dosa DM. Emergency depart-
ment use among assisted living residents after hurricane Irma. J Am Med
Dir Assoc. 2021;22(4):918-922.e1. doi:10.1016/j.jamda.2020.10.010
Moore KL, Boscardin WJ, Steinman MA, Schwartz JB. Patterns of
chronic co-morbid medical conditions in older residents of U.S. nursing
homes: differences between the sexes and across the agespan. J Nutr
Health Aging. 2014;18(4):429-436. doi:10.1007/s12603-014-0001-y
Dagli RJ, Sharma A. Polypharmacy: a global risk factor for elderly peo-
ple. J Int Oral Health. 2014;6(6):i-ii.

Davies EA, O'Mahony MS. Adverse drug reactions in special popula-
tions - the elderly. Br J Clin Pharmacol. 2015;80(4):796-807. doi:10.
1111/bcp.125%96

Center for Disease Control and Prevention. National Center for
Health Statistics. https://www.cdc.gov/nchs/fastats/alzheimers.htm.
Accessed March 15, 2022.

Brown LM, Dosa DM, Thomas K, Hyer K, Feng Z, Mor V. The effects of
evacuation on nursing home residents with dementia. Am J Alzheimers Dis
Other Dement. 2012;27(6):406-412. doi:10.1177/1533317512454709
Thomas KS, Dosa D, Hyer K, et al. Effect of forced transitions on the
most functionally impaired nursing home residents. J Am Geriatr Soc.
2012;60(10):1895-1900.

Brown LM, Bruce ML, Hyer K, Mills WL, Vongxaiburana E, Polivka-
West L. A pilot study evaluating the feasibility of psychological first

95U8017 SUOLLLLOD aA IR 9|dedl(dde 8y Aq peusenob afe sajolLe YO ‘8sn Jo Sejnl 10} Aelq1 8UIUQ A3|IM UO (SUOTIPUOI-PUR-SWLB)/LL0D A8 (1M AeJg 1 BUl|UO//:Scy) SUONIPUOD pue SWIB 1 8U) 885 *[£202/0/9T] U0 ARIqITaUIUO AB[IM ‘€FOVT €229-G/YT/TTTT OT/I0P/WO0 A3 | Aleig 1jeul|uo//Sdny wou) pepeojumod ‘TS ‘€202 ‘€229G/7T


https://orcid.org/0000-0002-1916-983X
https://orcid.org/0000-0002-1916-983X
https://orcid.org/0000-0003-1129-0931
https://orcid.org/0000-0003-1129-0931
https://www.climate.gov/disasters2020?ftag=MSFd61514f
https://www.climate.gov/disasters2020?ftag=MSFd61514f
https://oig.hhs.gov/reports-and-publications/featured-topics/nursing-homes/
https://oig.hhs.gov/reports-and-publications/featured-topics/nursing-homes/
info:doi/10.1089/hs.2021.0108
http://www.ihi.org/Engage/Initiatives/Age-Friendly-Health-Systems/Documents/IHIAgeFriendlyHealthSystems_GuidetoUsing4MsCare.pdf
http://www.ihi.org/Engage/Initiatives/Age-Friendly-Health-Systems/Documents/IHIAgeFriendlyHealthSystems_GuidetoUsing4MsCare.pdf
http://www.ihi.org/Engage/Initiatives/Age-Friendly-Health-Systems/Documents/IHIAgeFriendlyHealthSystems_GuidetoUsing4MsCare.pdf
info:doi/10.1177/0898264321991658
info:doi/10.1504/IJEM.2009.02517
info:doi/10.1037/pas0000223
info:doi/10.1037/pas0000223
info:doi/10.1093/geront/gnac072
info:doi/10.1377/hlthaff.25.w407
info:doi/10.1001/jamanetworkopen.2020.19460
info:doi/10.1001/jamanetworkopen.2020.19460
info:doi/10.1001/jamahealthforum.2021.3900
info:doi/10.1093/geroni/igab038
info:doi/10.1093/geroni/igab038
info:doi/10.1136/bmj.n3117
https://www.houstonchronicle.com/news/houston-texas/houston/article/One-fifth-of-Texas-nursing-homes-report-15958918.php
https://www.houstonchronicle.com/news/houston-texas/houston/article/One-fifth-of-Texas-nursing-homes-report-15958918.php
https://www.houstonchronicle.com/news/houston-texas/houston/article/One-fifth-of-Texas-nursing-homes-report-15958918.php
https://www.npr.org/2021/09/02/1033751611/hurricane-ida-louisiana-nursing-homes-deaths
https://www.npr.org/2021/09/02/1033751611/hurricane-ida-louisiana-nursing-homes-deaths
info:doi/10.1007/s12603-020-1558-2
info:doi/10.1177/1468017316654341
info:doi/10.1093/geront/gnaa161
info:doi/10.1093/geront/gnaa161
info:doi/10.3390/ijerph15020310
info:doi/10.1017/s1049023x00005835
info:doi/10.1016/j.jamda.2020.10.010
info:doi/10.1007/s12603-014-0001-y
info:doi/10.1111/bcp.12596
info:doi/10.1111/bcp.12596
https://www.cdc.gov/nchs/fastats/alzheimers.htm
info:doi/10.1177/1533317512454709

COMMENTARY

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

aid for nursing home residents. Clin Gerontol. 2009;32(3):293-308.
doi:10.1080/07317110902895317

Hoffman GJ, Liu H, Alexander NB, Tinetti M, Braun TM, Min LC.
Posthospital fall injuries and 30-day readmissions in adults 65 years
and older. JAMA Netw Open. 2019;2(5):e194276. doi:10.1001/
jamanetworkopen.2019.4276

Rubenstein LZ, Josephson KR, Robbins AS. Falls in the nursing home.
Ann Intern Med. 1994;121(6):442-451.

Wilson N, Jones AC, Rice G, Thomson G. Epidemiology of major
disasters in New Zealand as revealed by disaster memorials. Epidemi-
ology. 2019;132(1507):104-107.

Root E, Amoozegar J, Bernard S. Nursing homes in public health
emergencies: Special Needs and Potential Roles 2007. 07-0029-1
Florida Health Care Education and Development Foundation.
National Criteria for Evacuation Decision-Making in Nursing Homes.
https://www.hcanj.org/files/2013/09/National-Criteria-for-
Evacuation-Decision-making-in-Nursing-Facilities-FHCA-May-2008.
pdf. Accessed March 18, 2022.

Dosa DM, Grossman N, Wetle T, Mor V. To evacuate or not to evacu-
ate: lessons learned from Louisiana nursing home administrators fol-
lowing hurricanes Katrina and Rita. J Am Med Dir Assoc. 2007;8(3):
142-149. doi:10.1016/j.jamda.2006.11.004

Peterson LJ, June J, Sakib N, et al. Assisted living communities during
hurricane Irma: the decision to evacuate or shelter in place and resi-
dent acuity. J Am Med Dir Assoc. 2020;21(8):1148-1152.e3. doi:10.
1016/j.jamda.2020.01.104

Dosa D, Hyer K, Thomas K, et al. To evacuate or shelter in place:
implications of universal hurricane evacuation policies on nursing
home residents. J Am Med Dir Assoc. 2012;13(2):190.e1-190.e7. doi:
10.1016/j.jamda.2011.07.011

Dosa DM, Hyer K, Brown LM, Artenstein AW, Polivka-West L,
Mor V. The controversy inherent in managing frail nursing home resi-
dents during complex hurricane emergencies. J Am Med Dir Assoc.
2008;9(8):599-604. doi:10.1016/j.jamda.2008.05.007

Laditka SB, Laditka JN, Xirasagar S, Cornman CB, Davis CB,
Richter JVE. Providing shelter to nursing home evacuees in disasters:
lessons from hurricane Katrina. Am J Public Health. 2008;98(7):1288-
1293. doi:10.2105/ajph.2006.107748

Hyer K, Brown LM, Polivka-West L, Berman A. Helping nursing
homes prepare for disasters. Health Aff. 2010;29(10):1961-1965. doi:
10.1377/hlthaff.2010.0665

Dobbs D, June JW, Dosa DM, Peterson LJ, Hyer K. Protecting frail older
adults: long-term care administrators' satisfaction with public emergency
management organizations during hurricane Irma and COVID-19. Public
Policy Aging Rep. 2021;31(4):145-150. doi:10.1093/ppar/prab019

Xing J, Mukamel DB, Temkin-Greener H. Hospitalizations of nursing
home residents in the last year of life: nursing home characteristics
and variation in potentially avoidable hospitalizations. J Am Geriatr
Soc. 2013;61(11):1900-1908. doi:10.1111/jgs.12517

Yang BK, Carter MW, Trinkoff AM, Nelson HW. Nurse staffing and
skill mix patterns in relation to resident care outcomes in US nursing
homes. J Am Med Dir Assoc. 2021;22(5):1081-1087.e1. doi:10.1016/j.
jamda.2020.09.009

Kim H, Harrington C, Greene WH. Registered nurse staffing mix and
quality of care in nursing homes: a longitudinal analysis. Gerontologist.
2009;49(1):81-90. doi:10.1093/geront/gnp014

Antwi YA, Bowblis JR. The impact of nurse turnover on quality of care
and mortality in nursing homes: evidence from the great recession.
Am J Health Econ. 2018;4(2):131-163. doi:10.1162/ajhe_a_00096
Dellefield ME, Castle NG, McGilton KS, Spilsbury K. The relationship
between registered nurses and nursing home quality: an integrative
review (2008-2014). Nurs Econ. 2015;33(2):95-108. 116.

Bowblis JR, Applebaum R. How does Medicaid reimbursement impact
nursing home quality? The effects of small anticipatory changes. Health
Serv Res. 2017;52(5):1729-1748. doi:10.1111/1475-6773.12553

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

H HSR Health Services Research| 43
1L

Hackmann MB. Incentivizing better quality of care: the role of Medic-
aid and competition in the nursing home industry. Am Econ Rev.
2019;109(5):1684-1716. doi:10.1257/aer.20151057

He D, McHenry P, Mellor JM. The effects of Medicare payment
changes on nursing home staffing. Am J Health Econ. 2020;6(4):411-
443. doi:10.1086/710563

Lutfiyya MN, Gessert CE, Lipsky MS. Nursing home quality: a com-
parative analysis using CMS nursing home compare data to examine
differences between rural and nonrural facilities. J Am Med Dir Assoc.
2013;14(8):593-598. doi:10.1016/j.jamda.2013.02.017

Yuan Y, Louis C, Cabral H, Schneider JC, Ryan CM, Kazis LE. Socio-
economic and geographic disparities in accessing nursing homes with
high star ratings. J Am Med Dir Assoc. 2018;19(10):852-859.e2. doi:
10.1016/j.jamda.2018.05.017

Bowblis JR. Staffing ratios and quality: an analysis of minimum direct
care staffing requirements for nursing homes. Health Serv Res. 2011,
46(5):1495-1516. doi:10.1111/j.1475-6773.2011.01274.x

Hyer K, Brown LM, Christensen JJ, Thomas KS. Weathering the
storm: challenges to nurses providing care to nursing home residents
during hurricanes. Appl Nurs Res. 2009;22(4):e9-e14. doi:10.1016/j.
apnr.2008.11.001

Laditka SB, Laditka JN, Xirasagar S, Cornman CB, Davis CB,
Richter JV. Protecting nursing home residents during emergencies or
disasters: an exploratory study from South Carolina. Prehosp Disaster
Med. 2007;22(1):42-48. doi:10.1017/s1049023x00004325

Jester DJ, Peterson LJ, Thomas KS, Dosa DM, Andel R. Nursing home
compare star rating and daily direct-care nurse staffing during hurricane
Irma. J Am Med Dir Assoc. 2021;23:1409-1412. doi:10.1016/j,jamda.
2021.09.038

Jester DJ, Thomas KS, Peterson LJ, Dosa DM, Andel R, Hyer K. Effect
of hurricane Irma on daily direct-care nurse staffing in nursing homes.
J Am Geriatr Soc. 2021;69(8):2298-2305. doi:10.1111/jgs.17220
Pierce JR, Morley SK, West TA, Pentecost P, Upton LA, Banks L.
Improving long-term care facility disaster preparedness and response:
a literature review. Disaster Med Public Health Prep. 2017;11(1):140-
149. doi:10.1017/dmp.2016.59

Blanchard G, Dosa D. A comparison of the nursing home evacuation
experience between hurricanes katrina (2005) and gustav (2008). J Am
Med Dir Assoc. 2009;10(9):639-643. doi:10.1016/j.jamda.2009.06.010
Collins J, Polen A, McSweeney K, Colén-Burgos D, Jernigan I. Hurri-
cane risk perceptions and evacuation decision-making in the age of
COVID-19. Bull Am Meteorol Soc. 2021;102(4):E836-E848. doi:10.
1175/bams-d-20-0229.1

Hyer K, Brown L, Thomas K, et al. Improving relations between emer-
gency management offices and nursing homes during hurricane-
related disasters. J Emerg Manag. 2010;8:57.

Whytlaw JL, Hutton N, Yusuf J-E, et al. Changing vulnerability for
hurricane evacuation during a pandemic: issues and anticipated
responses in the early days of the COVID-19 pandemic. Int J Disaster
Risk Reduct. 2021;61:102386. doi:10.1016/].ijdrr.2021.102386
Association FHC. National criteria for evacuation decision making in nurs-
ing homes. http://wwww.cahf.org/Portals/29/DisasterPreparedness/
Evac/national_criteria_Evac.pdf. Accessed March 16, 2022.

Mor V, Zinn J, Angelelli J, Teno JM, Miller SC. Driven to tiers: socioeco-
nomic and racial disparities in the quality of nursing home care. Milbank
Q. 2004;82(2):227-256. doi:10.1111/j.0887-378X.2004.00309.x

How to cite this article: Dosa D, Jester D, Peterson L,
Dobbs D, Black K, Brown L. Applying the age-friendly-health
system 4M paradigm to reframe climate-related disaster
preparedness for nursing home populations. Health Serv Res.
2023;58(Suppl. 1):36-43. doi:10.1111/1475-6773.14043

95U8017 SUOLLLLOD aA IR 9|dedl(dde 8y Aq peusenob afe sajolLe YO ‘8sn Jo Sejnl 10} Aelq1 8UIUQ A3|IM UO (SUOTIPUOI-PUR-SWLB)/LL0D A8 (1M AeJg 1 BUl|UO//:Scy) SUONIPUOD pue SWIB 1 8U) 885 *[£202/0/9T] U0 ARIqITaUIUO AB[IM ‘€FOVT €229-G/YT/TTTT OT/I0P/WO0 A3 | Aleig 1jeul|uo//Sdny wou) pepeojumod ‘TS ‘€202 ‘€229G/7T


info:doi/10.1080/07317110902895317
info:doi/10.1001/jamanetworkopen.2019.4276
info:doi/10.1001/jamanetworkopen.2019.4276
https://www.hcanj.org/files/2013/09/National-Criteria-for-Evacuation-Decision-making-in-Nursing-Facilities-FHCA-May-2008.pdf
https://www.hcanj.org/files/2013/09/National-Criteria-for-Evacuation-Decision-making-in-Nursing-Facilities-FHCA-May-2008.pdf
https://www.hcanj.org/files/2013/09/National-Criteria-for-Evacuation-Decision-making-in-Nursing-Facilities-FHCA-May-2008.pdf
info:doi/10.1016/j.jamda.2006.11.004
info:doi/10.1016/j.jamda.2020.01.104
info:doi/10.1016/j.jamda.2020.01.104
info:doi/10.1016/j.jamda.2011.07.011
info:doi/10.1016/j.jamda.2008.05.007
info:doi/10.2105/ajph.2006.107748
info:doi/10.1377/hlthaff.2010.0665
info:doi/10.1093/ppar/prab019
info:doi/10.1111/jgs.12517
info:doi/10.1016/j.jamda.2020.09.009
info:doi/10.1016/j.jamda.2020.09.009
info:doi/10.1093/geront/gnp014
info:doi/10.1162/ajhe_a_00096
info:doi/10.1111/1475-6773.12553
info:doi/10.1257/aer.20151057
info:doi/10.1086/710563
info:doi/10.1016/j.jamda.2013.02.017
info:doi/10.1016/j.jamda.2018.05.017
info:doi/10.1111/j.1475-6773.2011.01274.x
info:doi/10.1016/j.apnr.2008.11.001
info:doi/10.1016/j.apnr.2008.11.001
info:doi/10.1017/s1049023x00004325
info:doi/10.1016/j.jamda.2021.09.038
info:doi/10.1016/j.jamda.2021.09.038
info:doi/10.1111/jgs.17220
info:doi/10.1017/dmp.2016.59
info:doi/10.1016/j.jamda.2009.06.010
info:doi/10.1175/bams-d-20-0229.1
info:doi/10.1175/bams-d-20-0229.1
info:doi/10.1016/j.ijdrr.2021.102386
http://wwww.cahf.org/Portals/29/DisasterPreparedness/Evac/national_criteria_Evac.pdf
http://wwww.cahf.org/Portals/29/DisasterPreparedness/Evac/national_criteria_Evac.pdf
info:doi/10.1111/j.0887-378X.2004.00309.x
info:doi/10.1111/1475-6773.14043

	Applying the Age-friendly-health System 4M Paradigm to Reframe Climate-related Disaster Preparedness for Nursing Home Populations
	Scholar Commons Citation
	Authors

	Applying the age-friendly-health system 4M paradigm to reframe climate-related disaster preparedness for nursing home popul...
	1  INTRODUCTION
	2  THE INCREASING THREAT OF CLIMATE-RELATED DISASTERS FOR OLDER ADULTS
	3  EXISTING DISASTER FRAMEWORK
	4  THE AGE-FRIENDLY 4M FRAMEWORK
	4.1  What matters
	4.2  Medication
	4.3  Mentation
	4.4  Mobility
	4.5  Proposing a 5th ``M´´: Marshaling of Staff and Resources

	5  CONCLUSION
	CONFLICT OF INTEREST
	REFERENCES


