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Abstract

The coronavirus disease (COVID-19) pandemic has been particularly challenging for nursing home staff and residents. Centers
for Medicare & Medicaid Services regulation waivers are burdening staff and affecting how care is delivered. Residents are
experiencing social isolation, which can result in physical and behavioral health issues, particularly for persons with dementia.
These challenges can be addressed in part through technology adaptations. Full integration of electronic health record systems
can improve workflow and care quality. Telehealth can improve access to outside providers, provide remote monitoring, and
improve social connectedness. Electronic and audiovisual programs can be used for end-of-life planning and information sharing
between nursing home staff and families. Online learning systems and other online resources provide flexible options for staff
education and training. Investing in and adapting technology can help mitigate workforce stress and improve the quality of nursing
home care during and after the COVID-19 crisis.
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Introduction

The coronavirus disease (COVID-19) pandemic has placed
unprecedented strain on the US health care system, and the
possibility that it could become endemic—meaning it will be
a common dweller that regularly infects humans—suggests that
this strain will persist for some time. As COVID-19 cases
accelerate, health care workers are becoming more vital than
ever, and they are rightly being hailed as heroes for their
generous, brave dedication to caring for patients at the risk of
their own health. Providing these heroes with resources to safely
deliver high-quality care to their patients and themselves is

imperative not only in acute care settings such as emergency
rooms and intensive care units (ICUs), but also in nursing
homes, where staff provide care for vulnerable older adults in
settings that are at risk for infectious disease outbreaks. Nursing
home staff face unique challenges during the COVID-19
pandemic because they care for older adults with a high level
of vulnerability to COVID-19 and experience constraints that
far exceed those imposed in acute care settings. Telehealth
strategies, automatic clinical decision-making reports, and other
uses of technology commonly found in other care settings hold
great promise to improve nursing home care and outcomes.
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By 2030, almost 1 in 5 Americans will be 65 years or older [1],
and today, >1.3 million people live in 15,600 nursing homes
[2]; in society, these people are some of the most frail and
vulnerable to viral infections such as COVID-19 because they
are older, have other medical conditions such as heart and
respiratory disease, and live in group settings. US nursing homes
are familiar with disease outbreaks, including seasonal influenza
and norovirus; although COVID-19 shares similarities with
these outbreaks, it will be more devastating because there are
no approved therapeutics to slow the course of its toll on the
human body and because there is currently no vaccine available
to combat it.

Because of these vulnerabilities, nursing homes were early
reporters of positive COVID-19 cases. The first reported
COVID-19 death in the United States was a nursing home
resident in Kirkland, Washington, reported on February 28,
2020. Nursing homes across the country and the Centers for
Medicare and Medicaid Services (CMS) acted quickly; by
March 13, 2020, they enacted guidelines to protect nursing
home residents, including barring visitors and adding infection
control measures that restrict communal activities, essentially
isolating residents in their rooms. Despite these measures,
COVID-19 infections spread quickly between nursing home
residents and staff. As of April 29, 2020, more than 2700
Medicare-certified nursing homes across the country (1 in 6
facilities) acknowledged infections in residents or staff, and in
some states, a majority of nursing homes have reported
COVID-19 cases [3]. Nationally, COVID-19 death rates are
higher for nursing home residents, who account for over half
of deaths in some states [4].

Currently, nursing homes continue to battle COVID-19
infections among residents and staff, which is challenging how
nursing homes provide care to our most vulnerable older adults.
In addition to preventing the spread of COVID-19 within nursing
homes, it is now necessary to plan for the admission of patients
who were hospitalized with COVID-19 and are too debilitated
to return to their homes. The recovery trajectories and continued
health care needs of these patients are uncharted; however,
increasing evidence points to long-term post–COVID-19
complications that may increase the complexity and length of
rehabilitation [5].

During the COVID-19 pandemic, there has been much focus
on personal protective equipment (PPE), the lack of testing and
supplies, and the need for infection control training; however,
this pandemic has also highlighted problems that nursing homes
were already facing, such as frequent staff shortages and high
turnover. It is important to take this opportunity to increase
awareness of other aspects of care delivery within nursing homes
that have been affected by the pandemic. These aspects of care
delivery can be enhanced by leveraging strategies such as
technology used in other areas of the healthcare system to
improve nursing home care both now and in the future.

What challenges and issues do nursing
homes face?

COVID-19 has presented unique challenges and highlighted
ongoing issues faced by nursing homes in providing effective,
compassionate, and safe care for vulnerable older adults in an
institutional home setting. While the strict regulatory controls
currently in place for nursing homes have likely prevented
further spread of COVID-19 and subsequent deaths, nursing
home staff are being challenged with new work patterns, longer
hours, and the need to find new ways to communicate with
families. These measures pose additional risks for nursing home
residents, such as isolation, which limits their mobility and
social interactions. Furthermore, family members are not able
to visit their loved ones, which can be particularly devastating
when residents have dementia or are at end-of-life. Together,
residents, families, and nursing home staff are facing
unprecedented stress as they navigate these challenges and their
own fears about the virus.

Impact of CMS Regulations on Care Delivery
Prior to COVID-19, the nursing home industry was highly
regulated by CMS, which partners with state survey agencies
to monitor every Medicare-certified and Medicaid-certified
nursing home for safety and quality. Many of these challenges
are related to CMS regulations on how nursing home care is
delivered.

Regulation Waivers
During the COVID-19 pandemic, CMS has provided nursing
homes with flexibility to decrease COVID-19 infection risk,
emphasizing resident care over paperwork [6]. These waivers
impact physical building requirements and relax minimum data
set and staffing data submissions. Resident admission and
discharge planning requirements are being waived. Quality
assurance and performance improvement (QAPI) requirements
are now focused on adverse events and infection control.
Certified nursing assistant (CNA) certifications and annual
in-service training requirements are being waived. Physicians
can delegate any tasks and visits to physician assistants, nurse
practitioners, or clinical nurse specialists who are acting within
state scope of practice laws. Telehealth regulations have been
relaxed, and billable physician visits can be conducted via
telehealth, including telephone visits. Staying abreast of evolving
CMS, Centers for Disease Control and Prevention (CDC), and
state regulations and guidelines is challenging for an already
stressed workforce. In particular, implementing new and difficult
infection control guidelines, such as stopping congregant
activities and preventing families from visiting their loved ones,
is particularly stressful for staff, who recognize the impact on
residents’ general health and quality of life.

Staffing and Workforce Issues
Nursing home staff, including nurses, physical and occupational
therapists, social workers, and direct care workers, often work
at several different facilities; this increases the risk of acquiring
and spreading COVID-19 between facilities, especially since
many people who are positive for COVID-19 do not show
outward symptoms. As the virus spreads among staff and
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residents, large numbers of nursing home personnel are
remaining at home, contributing further to often pre-existing
staff shortages. Some nursing homes must rely on agency staff
at the risk of inconsistent care delivery and documentation. The
relaxed CMS regulations support the hiring of new CNAs to
fill vacancies; however, due to the lack of training requirements,
more staff are unprepared to work with nursing home residents
during the pandemic. Further, staff must adjust to workflow
changes resulting from residents being confined to their rooms
and the added time required for implementing infection control
practices. The negative impact of social isolation on the physical
and mental health of residents further contributes to staff stress,
particularly in the face of the probable endemic nature of
COVID-19.

Infection Control Constraints
Nursing homes must ensure that they are adhering to infection
control guidelines issued by a number of CDC, CMS, state, and
local regulatory bodies [7]. New guidance and regulations are
announced frequently and often appear to contradict those of
other agencies. Every individual entering a nursing home must
be screened for COVID-19 symptoms, and every resident must
have their temperature checked daily [8]. Staff must wear masks
the entire time they are in the nursing home, and if there are
residents with COVID-19, full PPE must be worn when working
with any resident [7]. Residents should wear masks when any
staff member is in their room. These measures increase the time
and difficulty of working with residents, increasing the difficulty
of person-centered care and increasing the stress on staff and
residents alike.

Impact on Residents
Under COVID-19 restrictions, nursing homes are closed to
everyone but essential health care providers and staff.
Congregant activities, including meals, are not allowed, and
residents are mainly confined to their rooms. The consequences
of isolation on the physical and mental health of nursing home
residents will not be known for some time. However, anecdotal
reports from staff and families suggest that residents’ health is
declining rapidly as a result of COVID-19 isolation. Below, we
discuss several areas of particular concern.

Social Isolation
Because COVID-19 regulations prevent outside visitors and
congregating of nursing home residents, the residents are
socially isolated from each other and from family and friends.
Social isolation itself is associated with increased loneliness,
which has been associated with a plethora of behavioral and
physical health issues, including increased depression and
anxiety, increased risk of falls and hospitalization, and even
death [9]. Residents living with dementia face particular
challenges, as they often cannot understand why their routines
are being disrupted and their activities curtailed. These
disruptions, in addition to the lack of visitors who are often able
to calm cognitively impaired residents, can result in a host of
behavioral symptoms that staff have less time to address.
Short-term consequences of social isolation are being reported
anecdotally from health care providers, nursing home staff, and
family members; these consequences include rapid decline in

function and health (eg, dehydration, renal problems, and
malnutrition), hopelessness and severe depression, and increases
in suicidal ideation [10].

Increased Pressure Injury Risk
Nursing home residents are at increased risk for pressure injuries
because they already have limited mobility and are now being
confined to their rooms. Residents will spend more time sitting
or lying down; this increases the intensity and duration of
pressure exposure, which are two factors that lead to pressure
injury development [11]. The use of prone positioning in
COVID-19 treatment further increases risk of pressure injuries,
particularly on the face [12].

Increased Hospitalization Risk
As residents spend more time in their rooms, they are at risk
for physical deconditioning, malnutrition (due to a lack of shared
meals or assistance with eating), and depressive symptoms, all
of which increase risk of hospitalization [13,14]. Dehydration
and its associated risk of urinary tract infection and renal
problems is also a concern due to the lack of shared meals and,
potentially, to decreases in the amount of time staff have
available for offering and encouraging oral hydration [15].

How can technology be leveraged to
improve the care nurses deliver and keep
nurses and residents safe?

Electronic Health Records
Electronic health record systems have been used in other health
care settings to improve workflow and quality of care; however,
full integration has been slower in nursing home settings.
Enabling all nursing home staff to access and document records
electronically provides an opportunity for real-time
communication between staff members. However, many nursing
homes only have computers at central nursing stations that are
distant from resident rooms. For electronic charting to be
efficient, adaptation of mobile charting platforms is needed,
such as the use of tablets or point-of-care mobile workstations.
The pandemic has also greatly stimulated the need to increase
use of electronic medical record systems to collect data and use
them for clinical decision-making in nursing homes. Several
potential technology solutions are proposed below.

Standardized Documentation and Real-Time
(On-Time) Reports to Improve Quality of Care
One example of successful implementation of health information
technology is the On-Time Quality Improvement for Long Term
Care (On-Time) program to decrease high pressure ulcer
incidence rates in nursing homes [16-19]. Working with
front-line staff, including CNAs, nurses, and dietary staff,
project facilitators evaluated, streamlined, and designed
standardized CNA documentation that incorporated best practice
elements into daily charting. The goal was to facilitate
consistently good preventive care using the daily information
nurses need to target resources to residents at risk of developing
pressure ulcers. The developed tools included a documentation
form, a documentation completeness report, and four additional
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weekly clinical decision-making reports that helped identify
residents at risk.

Development and testing were followed by incorporation of the
On-Time tools into more than 10 different long-term care
electronic medical record systems. Using electronic medical
records to implement On-Time standardized documentation and
clinical decision-making reports in nursing homes resulted in
enhanced quality improvement (QI) efforts; focusing staff on
high-risk residents, improving team communication, and
prompting timely interventions; providing a clear and practical
process to maximize the role and contribution of CNAs in
pressure ulcer prevention; and increasing CNA engagement
with QI by showing them how their documentation, summarized
in clinical reports, is used as a basis for proactive clinical
decision-making. An evaluation of the On-Time Pressure Ulcer
Prevention Program in 12 New York State nursing homes (3463
residents) found a large and statistically significant reduction
in pressure ulcer incidence associated with the joint
implementation of the four core On-Time reports [20-22].

Telehealth
Telehealth encompasses a broad range of electronic information
and telecommunication technologies to support long-distance
clinical health care and related activities through
videoconferencing, internet-based applications,
store-and-forward imaging, streaming media, and
telephone-based services [23]. Telehealth approaches to improve
care access and outcomes among older adults have been
extensively studied and are associated with high degrees of
patient and caregiver satisfaction [24]. Nursing home
professional organizations such as LeadingAge have developed
guidance regarding how to evaluate telehealth applications for
use in long-term care [25]. Enhanced use of telehealth holds
great potential to reduce burden on nursing home staff, enhance
integration of specialty expertise care of nursing home residents,
and enrich connections with family and friends, enhancing social
connection during required physical distancing. For example,
in acute care settings, use of tablets or telepresence robots has
allowed staff to interact more with patients while reducing the
duration of contact and use of PPE [26]; these devices have also
been found to be acceptable to older adults [27]. Likewise,
telehealth interventions connecting cardiologists to skilled
nursing facility residents permit more frequent monitoring
without direct visits and have been shown to reduce
rehospitalization following heart failure [28].

Nursing homes should consider adopting telehealth approaches
that have been successfully used in other health care settings to
help keep nursing home residents safe and facilitate social
connection while observing physical distancing. The Electronic
Intensive Care Unit (eICU) uses two-way cameras and video
monitors connected to a central hub for remote monitoring and
care delivery [29]. Although this technology is primarily used
for monitoring physiological processes, eICU staff also provide
social support and “rounds” for patients to identify any unmet
needs, which they communicate to ICU nurses. A similar process
could be implemented in the nursing home setting, where
video-enabled rounds, especially for residents who have tested
positive for COVID-19, would allow staff to avoid donning and

doffing PPE and enhance nursing home residents’ ability to
express their needs and to experience regular human contact,
albeit virtually. Video contact is particularly beneficial for
residents with hearing impairment who rely on visual cues and
mouth movements that are obstructed by PPE such as masks.
Video-enabled rounding could also be used during mealtimes
for residents who require prompting to eat and drink or for
residents who simply desire company during meals.

Several barriers to expanded use of telehealth in nursing homes
merit attention. First, older adults may be less familiar with
tablets or mobile phones and may require initial face-to-face
orientation to a new platform [30]. Use of tablets with
“one-touch” connection features that permit adjustments of font
size or volume and accommodate the use of device holders to
compensate for arthritis or upper extremity weakness are
recommended [31].

Using Technology in End-of-Life Care Planning
Now more than ever, information sharing between nursing home
providers and staff, residents, and family members is particularly
important at end-of-life to ensure resident preferences are
respected. Since 2016, Medicare has reimbursed providers for
formalized advance care planning discussions that can be
conducted by telehealth visits [32]. Advance directives and
other end-of-life documentation, such as the POLST (Physician
Orders for Life-Sustaining Treatment), are useful in helping
families and surrogates make decisions that are in keeping with
the wishes of the dying resident and can guide the actions of
nursing home staff. However, family members are often unaware
of what was documented. Recent research has demonstrated
that technology can be used to bridge this gap. An example is
the use of Me & My Wishes videos of residents’ preferences
for daily and end-of-life care that can be shared with designated
family members and nursing home staff [33]. While filming
and editing videos of nursing home residents discussing
end-of-life preferences is likely not feasible during the
COVID-19 pandemic, real-time discussions between residents,
family members, and providers using tablet or smartphone
technology are possible and would help ensure that care
preferences are met. iPads are facilitating end-of-life
conversations between hospitalized COVID-19 patients and
family members [34] and could be used similarly in nursing
homes both for decision-making and to allow families to say
goodbye to loved ones.

Access to Technology to Promote Social Interaction
In addition to telehealth technologies, videoconferencing and
tablet-based applications have been used to enhance social
interaction among nursing home residents and family [35].
However, wide adoption has been impeded by limited wireless
access within facilities as well as by financial limitations on
access to devices [36]. ICU diaries, many of which are free or
inexpensive, may have a role in the nursing home setting to
facilitate communication during periods of physical/social
distancing. These diaries are routinely used in hospitals to
assimilate care information and to allow families and friends
to maintain a connection, resulting in decreased anxiety and
depression among ICU survivors and less posttraumatic stress
in survivors’ families [37]. In addition to clinical information,
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ICU diaries include details about events occurring at home and
in the community, enabling patients and their families to stay
abreast of each other’s lives during periods of social distancing
[38]. To make the above technologies available to residents
who have mobility and sensory impairments, simple “hacks”
to telemedicine equipment, such as placing monitors on flexible
stands so that they can be moved in front of residents regardless
of whether they are sitting, reclining, or lying in bed, could keep
this technology in reach of residents. Devices such as Apple
TV can enlarge smartphone or tablet screens for easier viewing.
Ensuring that hearing aids and eyeglasses are available should
enhance older adults’ability to communicate with a wider array
of friends and family.

Technology to Support Staff Education and Training
Relaxed guidelines for CNA training, the need to train new or
agency staff quickly, and the increased workloads faced by
nursing home staff increase the need for staff education and
training. Technology can be leveraged to address these
challenges and to avoid bringing staff together for training.
Some nursing homes are already using learning management
systems for staff training. Other online educational modules
and training videos from reputable sources such as the CDC,
health systems, and professional organizations can also be used.

For example, training on donning and doffing PPE is needed,
and demonstration videos that provide this training are available
from a number of sources. The CDC recommends that nursing
homes have a staff member available for every shift to monitor
PPE use; this staff member could assess and approve staff
members’PPE use. Almost all of these online training programs
can be accessed on a smartphone or tablet, which can help staff
complete required training.

Conclusion

The unprecedented challenges of the COVID-19 pandemic place
particularly great burdens on nursing home staff who are unfairly
stigmatized and had the fewest resources in prepandemic times.
At the same time, the dedication and sacrifice of the majority
of nursing home staff go unnoticed. Today, more than ever, it
is important that we support nursing home staff, particularly
those providing direct care such as nursing, dietary, social,
therapy, pharmacy, and custodial services, to our most
vulnerable older adults in their time of greatest need.
Technology presents opportunities to address the challenges
these staff members are currently facing. We owe increased
support to vulnerable older people and those who care for them,
and we call for an investment in technology and other resources
to support older people and their caregivers during the pandemic.

Conflicts of Interest
None declared.

References

1. United States Census Bureau. 2020 Feb 13. U.S. Census Bureau Releases National Population Projections Reports on Life
Expectancy and Alternative Migration Scenarios URL: https://www.census.gov/newsroom/press-releases/2020/
population-projections.html [accessed 2020-05-07]

2. National Center for Health Statistics. 2020 Mar 11. Nursing Home Care URL: https://www.cdc.gov/nchs/fastats/
nursing-home-care.htm [accessed 2020-05-07]

3. Jacobs J, Mulcahy S, King S, Cenziper D. The Washington Post. 2020 Apr 29. Number of nursing homes with publicly
reported cases of the coronavirus soars URL: https://www.washingtonpost.com/investigations/
number-of-nursing-homes-with-publicly-reported-cases-of-the-coronavirus-soars/2020/04/29/
7375941c-898c-11ea-ac8a-fe9b8088e101_story.html [accessed 2020-05-07]

4. Perls T. The Conversation. 2020 Apr 27. Failure to count COVID-19 nursing home deaths could dramatically skew US
numbers URL: https://theconversation.com/
failure-to-count-covid-19-nursing-home-deaths-could-dramatically-skew-us-numbers-137212 [accessed 2020-05-07]

5. Sheehy L. Considerations for Postacute Rehabilitation for Survivors of COVID-19. JMIR Public Health Surveill 2020 May
08;6(2):e19462 [FREE Full text] [doi: 10.2196/19462] [Medline: 32369030]

6. Centers for Medicare & Medicaid Services. Long Term Care Facilities (Skilled Nursing Facilities and/or Nursing Facilities):
CMS Flexibilities to Fight COVID-19 URL: https://www.cms.gov/files/document/covid-long-term-care-facilities.pdf
[accessed 2020-05-21]

7. Centers for Medicare & Medicaid Services. 2020 Apr 20. COVID-19 Long-Term Care Facility Guidance URL: https:/
/www.cms.gov/files/document/4220-covid-19-long-term-care-facility-guidance.pdf [accessed 2020-05-21]

8. Centers for Disease Control and Prevention. 2020 Mar 13. Coronavirus Disease 2019 (COVID-19) Preparedness Checklist
for Nursing Homes and Other Long-Term Care Settings URL: https://www.cdc.gov/coronavirus/2019-ncov/downloads/
novel-coronavirus-2019-Nursing-Homes-Preparedness-Checklist_3_13.pdf [accessed 2020-05-21]

9. National Academies of Sciences, Engineering, and Medicine. Social Isolation and Loneliness in Older Adults: Opportunities
for the Health Care System. Washington, DC: National Academies Press; 2020. [doi: 10.17226/25663]

10. Morgan D. College of Nursing, University of Utah. COVID-19: The Mental Health of Older Adults: Challenges and
Opportunities URL: https://utahgwep.org/component/jdownloads/send/15-covid-19/
75-covid-19-the-mental-health-of-older-adults-challenges-opportunities [accessed 2020-05-21]

JMIR Aging 2020 | vol. 3 | iss. 1 | e20110 | p. 5http://aging.jmir.org/2020/1/e20110/
(page number not for citation purposes)

Edelman et alJMIR AGING

XSL•FO
RenderX

https://www.census.gov/newsroom/press-releases/2020/population-projections.html
https://www.census.gov/newsroom/press-releases/2020/population-projections.html
https://www.cdc.gov/nchs/fastats/nursing-home-care.htm
https://www.cdc.gov/nchs/fastats/nursing-home-care.htm
https://www.washingtonpost.com/investigations/number-of-nursing-homes-with-publicly-reported-cases-of-the-coronavirus-soars/2020/04/29/7375941c-898c-11ea-ac8a-fe9b8088e101_story.html
https://www.washingtonpost.com/investigations/number-of-nursing-homes-with-publicly-reported-cases-of-the-coronavirus-soars/2020/04/29/7375941c-898c-11ea-ac8a-fe9b8088e101_story.html
https://www.washingtonpost.com/investigations/number-of-nursing-homes-with-publicly-reported-cases-of-the-coronavirus-soars/2020/04/29/7375941c-898c-11ea-ac8a-fe9b8088e101_story.html
https://theconversation.com/failure-to-count-covid-19-nursing-home-deaths-could-dramatically-skew-us-numbers-137212
https://theconversation.com/failure-to-count-covid-19-nursing-home-deaths-could-dramatically-skew-us-numbers-137212
https://publichealth.jmir.org/2020/2/e19462/
http://dx.doi.org/10.2196/19462
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32369030&dopt=Abstract
https://www.cms.gov/files/document/covid-long-term-care-facilities.pdf
https://www.cms.gov/files/document/4220-covid-19-long-term-care-facility-guidance.pdf
https://www.cms.gov/files/document/4220-covid-19-long-term-care-facility-guidance.pdf
https://www.cdc.gov/coronavirus/2019-ncov/downloads/novel-coronavirus-2019-Nursing-Homes-Preparedness-Checklist_3_13.pdf
https://www.cdc.gov/coronavirus/2019-ncov/downloads/novel-coronavirus-2019-Nursing-Homes-Preparedness-Checklist_3_13.pdf
http://dx.doi.org/10.17226/25663
https://utahgwep.org/component/jdownloads/send/15-covid-19/75-covid-19-the-mental-health-of-older-adults-challenges-opportunities
https://utahgwep.org/component/jdownloads/send/15-covid-19/75-covid-19-the-mental-health-of-older-adults-challenges-opportunities
http://www.w3.org/Style/XSL
http://www.renderx.com/


11. Yap TL, Rapp MP, Kennerly S, Cron SG, Bergstrom N. Comparison Study of Braden Scale and Time-to-Erythema Measures
in Long-term Care. J Wound Ostomy Cont 2015;42(5):461-467. [doi: 10.1097/won.0000000000000164]

12. European Pressure Ulcer Advisory Panel, National Pressure Injury Advisory Panel, Pan Pacific Pressure Injury Alliance.
In: Haesler E, editor. Prevention and Treatment of Pressure Ulcers: Clinical Practice Guideline. Osborne Park, Western
Australia: Cambridge Media; Nov 2019.

13. Fortinsky RH, Madigan EA, Sheehan TJ, Tullai-McGuinness S, Kleppinger A. Risk factors for hospitalization in a national
sample of medicare home health care patients. J Appl Gerontol 2014 Jun 07;33(4):474-493 [FREE Full text] [doi:
10.1177/0733464812454007] [Medline: 24781967]

14. Grabowski DC, Stewart KA, Broderick SM, Coots LA. Predictors of nursing home hospitalization: a review of the literature.
Med Care Res Rev 2008 Feb;65(1):3-39. [doi: 10.1177/1077558707308754] [Medline: 18184869]

15. Bunn D, Jimoh F, Wilsher SH, Hooper L. Increasing Fluid Intake and Reducing Dehydration Risk in Older People Living
in Long-Term Care: A Systematic Review. J Am Med Dir Assoc 2015 Feb;16(2):101-113. [doi: 10.1016/j.jamda.2014.10.016]

16. Hudak S, Sharkey SS, Engelman M, Engleman M, Horn S, Spector W, et al. Pressure ulcer plan is working. Provider 2008
May;34(5):34-39. [Medline: 18512474]

17. Horn SD, Sharkey SS, Hudak S, Gassaway J, James R, Spector W. ressure Ulcer Prevention in Long-Term-Care Facilities:
A Pilot Study Implementing Standardized Nurse Aide Documentation and Feedback Reports. Adv Skin & Wound Care
2010;23(3):120-131. [doi: 10.1097/01.asw.0000363516.47512.67]

18. Sharkey S, Hudak S, Horn, SD. Agency for Healthcare Research and Quality. 2011 Jan. On-Time Quality Improvement
Manual for Long-Term Care Facilities URL: https://obpi.therozovskygroup.com/ob-files/uploads/ontimeqimanualfor-LTC.
pdf

19. Sharkey S, Hudak S, Horn SD, Spector W. Leveraging Certified Nursing Assistant Documentation and Knowledge to
Improve Clinical Decision Making. Adv Skin Wound Care 2011;24(4):182-188. [doi: 10.1097/01.asw.0000396244.65415.7f]

20. Sharkey S, Hudak S, Horn SD, Barrett R, Spector W, Limcangco R. Exploratory Study of Nursing Home Factors Associated
with Successful Implementation of Clinical Decision Support Tools for Pressure Ulcer Prevention. Adv Skin Wound Care
2013;26(2):83-92. [doi: 10.1097/01.asw.0000426718.59326.bb]

21. Olsho LEW, Spector WD, Williams CS, Rhodes W, Fink RV, Limcangco R, et al. Evaluation of AHRQ’s On-Time Pressure
Ulcer Prevention Program. Med Care 2014;52(3):258-266. [doi: 10.1097/mlr.0000000000000080]

22. Agency for Healthcare Research Quality. AHRQ's Safety Program for Nursing Homes: On-Time Prevention URL: https:/
/www.ahrq.gov/patient-safety/settings/long-term-care/resource/ontime/overview.html [accessed 2020-05-21]

23. healthIT.gov. 2019 Oct 17. What is telehealth? How is telehealth different from telemedicine? URL: https://www.healthit.gov/
faq/what-telehealth-how-telehealth-different-telemedicine [accessed 2020-05-07]

24. Orlando JF, Beard M, Kumar S. Systematic review of patient and caregivers' satisfaction with telehealth videoconferencing
as a mode of service delivery in managing patients' health. PLoS One 2019;14(8):e0221848 [FREE Full text] [doi:
10.1371/journal.pone.0221848] [Medline: 31469865]

25. LeadingAge. Social Connectedness and Engagement Technology for Long-Term and Post-Acute Care: A Primer and
Provider Selection Guide URL: https://www.leadingage.org/white-papers/
social-connectedness-and-engagement-technology-long-term-and-post-acute-care-primer-and [accessed 2020-05-07]

26. Ackerman E. IEE Spectrum. 2020 Apr 15. Telepresence Robots Are Helping Take Pressure Off Hospital Staff URL: https:/
/spectrum.ieee.org/automaton/robotics/medical-robots/telepresence-robots-are-helping-take-pressure-off-hospital-staff
[accessed 2020-05-06]

27. Koceski S, Koceska N. Evaluation of an Assistive Telepresence Robot for Elderly Healthcare. J Med Syst 2016
May;40(5):121. [doi: 10.1007/s10916-016-0481-x] [Medline: 27037685]

28. Dadosky A, Overbeck H, Barbetta L, Bertke K, Corl M, Daly K, et al. Telemanagement of Heart Failure Patients Across
the Post-Acute Care Continuum. Telemed J E Health 2018 May;24(5):360-366. [doi: 10.1089/tmj.2017.0058] [Medline:
28910238]

29. Young LB, Chan PS, Lu X, Nallamothu BK, Sasson C, Cram PM. Impact of telemedicine intensive care unit coverage on
patient outcomes: a systematic review and meta-analysis. Arch Intern Med 2011 Mar 28;171(6):498-506. [doi:
10.1001/archinternmed.2011.61] [Medline: 21444842]

30. Steinman MA, Perry L, Perissinotto CM. Meeting the Care Needs of Older Adults Isolated at Home During the COVID-19
Pandemic. JAMA Intern Med 2020 Apr 16. [doi: 10.1001/jamainternmed.2020.1661] [Medline: 32297903]

31. Bertoncello C, Colucci M, Baldovin T, Buja A, Baldo V. How does it work? Factors involved in telemedicine
home-interventions effectiveness: A review of reviews. PLoS One 2018;13(11):e0207332 [FREE Full text] [doi:
10.1371/journal.pone.0207332] [Medline: 30440004]

32. Medicare LN. Centers for Medicare & Medicaid Services. MLN Fact Sheet: Advance Care Planning URL: https://www.
cms.gov/Outreach-and-Education/Medicare-Learning-Network-MLN/MLNProducts/Downloads/AdvanceCarePlanning.
pdf [accessed 2020-05-21]

33. Towsley G, Wong B, Mokhtari T, Hull W, Miller SC. Piloting Me and My Wishes-Videos of Nursing Home Residents'
Preferences. J Pain Symptom Manage 2020 Mar;59(3):609-617. [doi: 10.1016/j.jpainsymman.2019.10.030] [Medline:
31711970]

JMIR Aging 2020 | vol. 3 | iss. 1 | e20110 | p. 6http://aging.jmir.org/2020/1/e20110/
(page number not for citation purposes)

Edelman et alJMIR AGING

XSL•FO
RenderX

http://dx.doi.org/10.1097/won.0000000000000164
http://europepmc.org/abstract/MED/24781967
http://dx.doi.org/10.1177/0733464812454007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24781967&dopt=Abstract
http://dx.doi.org/10.1177/1077558707308754
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18184869&dopt=Abstract
http://dx.doi.org/10.1016/j.jamda.2014.10.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18512474&dopt=Abstract
http://dx.doi.org/10.1097/01.asw.0000363516.47512.67
https://obpi.therozovskygroup.com/ob-files/uploads/ontimeqimanualfor-LTC.pdf
https://obpi.therozovskygroup.com/ob-files/uploads/ontimeqimanualfor-LTC.pdf
http://dx.doi.org/10.1097/01.asw.0000396244.65415.7f
http://dx.doi.org/10.1097/01.asw.0000426718.59326.bb
http://dx.doi.org/10.1097/mlr.0000000000000080
https://www.ahrq.gov/patient-safety/settings/long-term-care/resource/ontime/overview.html
https://www.ahrq.gov/patient-safety/settings/long-term-care/resource/ontime/overview.html
https://www.healthit.gov/faq/what-telehealth-how-telehealth-different-telemedicine
https://www.healthit.gov/faq/what-telehealth-how-telehealth-different-telemedicine
http://dx.plos.org/10.1371/journal.pone.0221848
http://dx.doi.org/10.1371/journal.pone.0221848
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31469865&dopt=Abstract
https://www.leadingage.org/white-papers/social-connectedness-and-engagement-technology-long-term-and-post-acute-care-primer-and
https://www.leadingage.org/white-papers/social-connectedness-and-engagement-technology-long-term-and-post-acute-care-primer-and
https://spectrum.ieee.org/automaton/robotics/medical-robots/telepresence-robots-are-helping-take-pressure-off-hospital-staff
https://spectrum.ieee.org/automaton/robotics/medical-robots/telepresence-robots-are-helping-take-pressure-off-hospital-staff
http://dx.doi.org/10.1007/s10916-016-0481-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27037685&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2017.0058
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28910238&dopt=Abstract
http://dx.doi.org/10.1001/archinternmed.2011.61
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21444842&dopt=Abstract
http://dx.doi.org/10.1001/jamainternmed.2020.1661
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32297903&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0207332
http://dx.doi.org/10.1371/journal.pone.0207332
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30440004&dopt=Abstract
https://www.cms.gov/Outreach-and-Education/Medicare-Learning-Network-MLN/MLNProducts/Downloads/AdvanceCarePlanning.pdf
https://www.cms.gov/Outreach-and-Education/Medicare-Learning-Network-MLN/MLNProducts/Downloads/AdvanceCarePlanning.pdf
https://www.cms.gov/Outreach-and-Education/Medicare-Learning-Network-MLN/MLNProducts/Downloads/AdvanceCarePlanning.pdf
http://dx.doi.org/10.1016/j.jpainsymman.2019.10.030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31711970&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


34. Martineau P. Wired. 2020 Apr 08. iPads Are Crucial Health Care Tools in Combating Covid-19 URL: https://www.
wired.com/story/ipads-crucial-health-tools-combating-covid-19/ [accessed 2020-05-07]

35. Chidester A. LeadingAge. Transforming Dementia Care Through Cutting-Edge Technology: The Birdsong Initiative
Research Study URL: https://leadingage.org/sites/default/files/Westminster_Canterbury_on-Chesapeake_Bay_Case_Study.
pdf [accessed 2020-05-04]

36. Eghtesadi M. Breaking Social Isolation Amidst COVID-19: A Viewpoint on Improving Access to Technology in Long-Term
Care Facilities. J Am Geriatr Soc 2020 May;68(5):949-950. [doi: 10.1111/jgs.16478] [Medline: 32277470]

37. McIlroy PA, King RS, Garrouste-Orgeas M, Tabah A, Ramanan M. The Effect of ICU Diaries on Psychological Outcomes
and Quality of Life of Survivors of Critical Illness and Their Relatives. Crit Care Med 2019;47(2):273-279. [doi:
10.1097/ccm.0000000000003547]

38. ICU-Diary.org. 2012 Feb. The ICU Diary URL: http://icu-diary.org/diary/start.html [accessed 2020-05-07]

Abbreviations
CDC: Centers for Disease Control and Prevention
CMS: Centers for Medicare & Medicaid Services
CNA: certified nursing assistant
COVID-19: coronavirus disease
eICU: electronic intensive care unit
ICU: intensive care unit
POLST: Physician Orders for Life-Sustaining Treatment
PPE: personal protective equipment
QAPI: quality assurance and performance improvement
QI: quality improvement

Edited by J Wang; this is a non–peer-reviewed article. Submitted 11.05.20; accepted 14.05.20; published 26.05.20.

Please cite as:
Edelman LS, McConnell ES, Kennerly SM, Alderden J, Horn SD, Yap TL
Mitigating the Effects of a Pandemic: Facilitating Improved Nursing Home Care Delivery Through Technology
JMIR Aging 2020;3(1):e20110
URL: http://aging.jmir.org/2020/1/e20110/
doi: 10.2196/20110
PMID: 32412909

©Linda S Edelman, Eleanor S McConnell, Susan M Kennerly, Jenny Alderden, Susan D Horn, Tracey L Yap. Originally published
in JMIR Aging (http://aging.jmir.org), 26.05.2020. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in JMIR Aging, is properly cited. The complete
bibliographic information, a link to the original publication on http://aging.jmir.org, as well as this copyright and license information
must be included.

JMIR Aging 2020 | vol. 3 | iss. 1 | e20110 | p. 7http://aging.jmir.org/2020/1/e20110/
(page number not for citation purposes)

Edelman et alJMIR AGING

XSL•FO
RenderX

https://www.wired.com/story/ipads-crucial-health-tools-combating-covid-19/
https://www.wired.com/story/ipads-crucial-health-tools-combating-covid-19/
https://leadingage.org/sites/default/files/Westminster_Canterbury_on-Chesapeake_Bay_Case_Study.pdf
https://leadingage.org/sites/default/files/Westminster_Canterbury_on-Chesapeake_Bay_Case_Study.pdf
http://dx.doi.org/10.1111/jgs.16478
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32277470&dopt=Abstract
http://dx.doi.org/10.1097/ccm.0000000000003547
http://icu-diary.org/diary/start.html
http://aging.jmir.org/2020/1/e20110/
http://dx.doi.org/10.2196/20110
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32412909&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

