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Key summary points

Aim To describe factors that contributed to the spread and mortality of COVID-19 in nursing homes and provide an overview
of responses that were implemented.

Findings COVID-19 exerted severe challenges on the nursing home population and its staff. Both internal and external fac-
tors predisposed nursing homes to an increased propensity of spread.

Message Substantial learning occurred that will lead to better pandemic preparedness and improve quality of care for nurs-
ing home residents at all times.

Abstract

Introduction COVID-19 has caused unprecedented challenges in nursing homes. In this scoping review, we aimed to describe
factors that contributed to the spread and mortality of COVID-19 in nursing homes and provide an overview of responses
that were implemented to try to overcome such challenges.

Methods The MeSH terms “Nursing homes” and “COVID-19” were searched in MEDLINE Ovid, and English language
articles were retrieved that were published between 1 March 2020 and 31 January 2021. Article titles and abstracts were
screened by two reviewers, and the results of included articles were grouped by themes.

Results The search retrieved 348 articles, of which 76 were included in the thematic review. 8 articles related to COVID-
19 disease characteristics (e.g. asymptomatic transmission), 24 to resident-related factors (e.g. comorbidities, nutrition,
cognition), 13 to facility characteristics (e.g. physical space, occupancy, for-profit status), 21 to staffing (e.g. staffing levels,
staff-to-resident ratio, staff multi-employment), and 10 to external factors (e.g. availability of personal protective equipment,
prevailing health and social care policies). In terms of responses, identified themes included widespread testing, isolation
and cohorting of residents, staff protection and support, promotion of residents’ well-being, and technological innovations.
Conclusion COVID-19 exerted severe challenges on the nursing home population and its staff. Both internal and external
factors predisposed nursing homes to an increased propensity of spread. Numerous strategies were employed to attempt to
mitigate the negative impacts. Substantial learning occurred that may not only aid future pandemic preparedness but improve
quality of care for nursing home residents at all times.
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Introduction
P4l Roman Romero-Ortuno Nursing homes have been one of the largest hotspots for
romeroor@ted.ie the dissemination and mortality of the COVID-19 pandemic

throughout the year of 2020 [1]. Nursing homes are facilities
purposefully built for the residential and/or nursing care of
older people living with advanced physical and/or cognitive
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as COVID-19 [2, 3]. Understanding the unique characteris-
tics of the nursing home population is important because in
some European countries, the population of nursing home
residents is projected to increase by up to 127% by 2050 [4].

The proportion of COVID-19 deaths that occurred in
nursing homes is high. In May 2020, it was estimated that
about half of the COVID-19 deaths in France and Ireland
were from nursing homes, with even higher proportions
reported in the US and Canada [5, 6], and high numbers
of excess deaths in nursing homes reported in England and
Wales [7].

Nursing homes provide care to the oldest-old in societies.
Soon into the pandemic, advancing age was identified as a
strong risk factor for COVID-19 mortality. In the US, it was
reported that about 80% of deaths from COVID-19 were in
individuals over the age of 65 [8]. In Spain, a study noted
that while the overall infection fatality ratio for the general
population was about 0.8%, it remained close to zero for
individuals aged below 50 [9]. In addition, male sex was
soon identified as a risk factor for COVID-19 mortality [9].

Beyond non-modifiable risk factors, such as residents’
age and sex, public and scientific discussions, soon followed
considering if the high rate of dissemination and mortality
in nursing homes could have also been related to potentially
modifiable factors. Indeed, learnings on the latter could
improve future pandemic preparedness. In the aftermath of
the devastating impact of the COVID-19 pandemic on nurs-
ing homes, we undertook a scoping review of the literature
to describe factors that contributed to the spread and mortal-
ity of COVID-19 in nursing homes and provided an over-
view of responses that were implemented to try to overcome
such challenges.

Methodology
Step 1: literature search

We searched the MEDLINE Ovid database by combining
the exploded MeSH subject headings (including all sub-
headings) and keywords “nursing homes” and “COVID-19”
to generate an initial list of articles (all types). The time
frame for the search was from 1st March 2020 to 31st Janu-
ary 2021. We limited the articles to English language. The
MEDLINE Ovid search strategy was as follows:

1 Nursing
home.
mp. or
exp Home
Nursing/
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2 Covid-19.
mp. or exp
COVID-19/
3 1 and 2

Step 2: study selection

Two reviewers (SG, LMC) independently screened article
titles and abstracts, and then full articles that quantitatively
or qualitatively identified factors that were associated with
increased dissemination and mortality from COVID-19 in
nursing homes, and strategies implemented to reduce them.
Disagreements were resolved by involvement of a third
reviewer (RRO) as necessary. Endnote® software was used
to prevent duplication of research articles.

Step 3: reporting of the results

Data extracted from the included studies were categorised
into the following themes: COVID-19 disease characteris-
tics, resident-related factors, facility characteristics, staffing,
and external factors. A Venn diagram of the number of arti-
cles in each theme was created with Lucidchart® software.
We also noted themes on responses for the mitigation of
spread and mortality, including testing, isolation and cohort-
ing, staff protection and support, promotion of residents’
physical and mental well-being, and technology in care.

Results

The flow chart of included studies is shown in Fig. 1.

The initial search retrieved 348 articles, of which 1 was
a duplicate. Following the application of the exclusion cri-
teria detailed in Fig. 1, 76 were included in the thematic
review. 8 articles related to COVID-19 disease character-
istics (asymptomatic transmission), 24 to resident-related
factors (comorbidities, nutrition, cognition), 13 to facility
characteristics (physical space, occupancy, for-profit status),
21 to staffing (staffing levels, staff-to-resident ratio, staff
multi-employment), and 10 to external factors (community
rates, availability of personal protective equipment, prevail-
ing health and social care policies). Figure 2 shows the Venn
diagram of those themes. In terms of responses, identified
themes included widespread testing, isolation and cohorting
of residents, staff protection, promotion of residents’ physi-
cal and mental well-being, and technological innovations. As
reflected in Fig. 2, many included studies overlapped across
different themes. When a study contained information on
more than one theme, in the sections below we assigned the
study to the main theme highlighted by the article.
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-advanced care planning
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Studies which were
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Fig. 1 Flowchart of included studies

Residents’ characteristics

Nursing homes provide care and support to the most vul-
nerable members of society. Indeed, nursing home resi-
dents tend to be older, more disabled, and more cognitively
impaired than people of comparable ages living in the com-
munity, and may have many other comorbidities contributing
to their reliance on others for their care.

Specific comorbidities, such as cardiovascular diseases,
diabetes, chronic respiratory disorders, hypertension, and
cancer, have been linked to increased risk of COVID-19
mortality [10]. In a retrospective study of deceased COVID-
19 patients in Germany, it was found that most patients had
multiple comorbidities, with cardiovascular and respiratory
diseases being the most common [11]. Aggravation of pre-
existing cardiovascular conditions may explain why COVID-
19 has been associated with high-risk acute cardiovascular

> -nursing home charactersitics=2

Articles with the same research focus that were
excluded didn’t contain novel qualitative
information and had smaller cohort sizes.

events including myocardial infarction, myocarditis, cardiac
arrhythmias, cardiogenic shock, thromboembolic disease,
and cardiac arrest [12]. Pre-existing chronic respiratory
conditions may increase the risk of a COVID-19 pneumo-
nia becoming severe and life-threatening [13]. In addition,
malnutrition is more prevalent in adults with comorbidities,
being present in 24.6%, 23.3% and 12.9% of cognitively
impaired, hypertensive, and diabetic older adults, respec-
tively [14].

In nursing home residents who are living with demen-
tia, their understanding of the necessary physical distanc-
ing measures and correct utilisation of personal protective
equipment (PPE) may be limited, and this was also cited as
a potential comorbidity-related mechanism contributing to
COVID-19 spread in some facilities [15].

As well as comorbidity factors, other residents’ character-
istics such as race/ethnicity may have also been connected
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Fig.2 Venn diagram summa-
rising factors associated with
excess COVID-19 transmission
and mortality in nursing homes.
The number of included studies
for each theme is in brackets.
PPE personal protective equip-
ment

Working multiple
nursing homes

Staff quality

Staff levels

\

Asymptomatic
transmission

®)

to COVID-19 outcomes in nursing homes. In the US, higher
dissemination rates were reported in nursing homes housing
minority ethnic populations, with no clarity as to whether
this could be driven by biological (e.g. racial susceptibility)
or non-biological (e.g. socioeconomic, quality of care) fac-
tors [16—-18].

Facility characteristics

Higher number of beds with high occupancy within nurs-
ing homes may have also contributed to the large COVID-
19 spread and mortality. Data from the US showed that
smaller nursing homes were less likely to have a COVID-19
outbreak; however, once introduced, the dissemination of
COVID-19 was often rapid, and related to factors including
facility location and size, as well as other drivers detailed
in the sections below [19, 20]. The regular influx of staff
and visitors, and the high communal traffic, which are char-
acteristic of these settings, may have further aggravated
disease spread [21]. The urban location of many facilities,
where community transmission rates were high, were associ-
ated with increased occurrence of nursing home outbreaks
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[22]. For-profit status was significantly associated with the
extent and mortality of outbreaks [22]. Furthermore, nursing
homes with open-layout designs and large rooms divided
into smaller individual rooms by use of wooden screens
may have contributed to outbreaks in Hong Kong nursing
homes due to inadequate ventilation. In these homes, four-
foot high wooden screens were used to divide whole floors
into numerous single-person bedspaces [23].

Staffing-related factors

Many nursing homes reported difficulties coping with the
pandemic due to reduced staffing levels [24]. In the US, the
pandemic aggravated a baseline situation where there was
high staff turnover in nursing homes, with greater than 50%
of nurses leaving their job within a year [25]. The devalued
working conditions of nursing home staff meant that many
workers held second jobs and double- or triple-duty caregiving
roles [26]. In a London-based study, there was a significantly
higher COVID-19 positivity among staff who worked at multi-
ple facilities compared to staff working in a single facility [27].
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In turn, the need for positive staff to self-isolate contributed
to a ‘perfect storm’ of understaffing at many facilities [28].

Reports suggested that there was a greater probability of
having COVID-19 resident infections in nursing homes where
registered nurse levels were under the recommended minimum
[20, 29, 30]. To emphasise the significance of this problem, a
study suggested that a 20-min increase in registered staffing
was associated with a 22% reduction in COVID-19 cases and
26% fewer COVID-19 deaths [31].

External factors

In the US, it was argued that a tradition of low policy priority
for the long-term care sector may have contributed to the rela-
tive unpreparedness and difficulties experienced by nursing
homes in attempting to reduce COVID-19 transmission and
mortality [32]. Furthermore, it was claimed that the declin-
ing financial support and supply to nursing homes may have
led to reduced availability of PPE [32, 33]. Up to one in five
nursing homes reported deficiencies in essential PPE supply
[33]. In a study conducted in the US, 46% of facilities had a
PPE shortage and/or a staffing shortage in at least 1 week over
a 5-week study period, despite receiving state support for the
procurement of PPE [34]. A study suggested that PPE short-
ages were more evident in private nursing homes compared
to state-owned facilities [33]. This could be in relation to the
different financial challenges experienced by these two differ-
ent types of nursing homes [33], as well as external issues that
generally affected the procurement and supply of PPE [35]. In
the UK, it was argued that the primary PPE purchaser role of
the NHS through the health care budget may have inadvert-
ently undermined the procurement of PPE by nursing homes,
which mostly depend on the social care budget and private
income [36].

COVID-19 characteristics: asymptomatic
transmission

Asymptomatic transmission was paramount to the dissemina-
tion and mortality of COVID-19. Unsuspectedly, many nurs-
ing homes were found to have widespread dissemination levels
due to a combination of atypical symptoms shown by residents
and no symptoms shown by staff [37]. Proactive testing for
COVID-19 among staff and residents showed high positiv-
ity proportions, making it obvious in retrospect that there had
been wide unnoticed transmission of the virus [38]. A study in
Spain showed that 69.7% of residents and 55.8% of staff had
asymptomatic COVID-19 infection [39].

Strategies to mitigate the impact of COVID-19
in nursing homes

To cope with COVID-19, a plethora of strategies were
implemented in nursing homes. Due to the complexity of the
pandemic, some of these strategies were borne of evidence
while others were based on expert opinion or local initia-
tives. In some countries, the previous occurrence of other
viral epidemics (e.g. SARS-CoV, MERS-CoV, HIN1) meant
that there was a degree of understanding and preparedness
surrounding mitigation of transmission in relation to PPE
and sanitation [23]. However, for nursing homes in many
other countries, COVID-19 represented their first learning
curve.

Widespread testing

The practice of testing for COVID-19 evolved throughout
the pandemic. Initially, testing was only indicated in the
presence of typical COVID-19 symptoms. However, it soon
transpired that the prevalence of typical symptoms in nurs-
ing homes was much lower than expected, with cough and
dyspnoea being present in only 30-60% of cases [40, 41],
and a fever of over 38 degrees Celsius not being present in
70-77% of cases [42, 43]. To account for this, a cross-sec-
tional study advocated for the lowering of the temperature
threshold for the clinical suspicion of COVID-19 in nursing
home residents [42], and another study suggested the meas-
urement of basal temperature changes from the average as a
better indicator of infection [43]. However, it soon became
apparent that there was a significant failure to identify infec-
tion in residents when applying typical or modified symp-
toms criteria [39].

The subsequent rollout of widespread testing aided the
identification of asymptomatic cases, which facilitated the
rapid implementation of infection control procedures upon
identification of infection. It was estimated that up to 50% of
COVID-19 cases in nursing homes would have been missed
without widespread testing [44]. Early studies reported
decreases in COVID-19 transmission after the implementa-
tion of point prevalence surveys from 35 to 18% [45]. It was
recommended that widespread testing should be conducted
immediately after detection of a case, with delays in testing
being associated with the risk of larger outbreaks [46].

Isolation and cohorting

Given the variable time latencies between testing and results
[24], and the need to repeat testing in many instances, isola-
tion and cohorting strategies were implemented in nursing
homes to divide the residents into defined groups based on
COVID-19 status. Many studies reported the common prac-
tice of cohorting positive cases within a separate COVID-19
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unit [47-49]. It was recommended that specific staff mem-
bers be allocated to these units to reduce dissemination and
allow for more focused care [50]. In addition, severe visiting
restrictions were enforced to prevent external importation of
the virus [51]. Many nursing homes implemented a 3-tier
cohorting system (confirmed positive, suspected positive
awaiting further testing, confirmed negative), as opposed
to the 2-tier system used in previous influenza outbreaks
[47]. In one study, 28% of exposed individuals who initially
tested negative became positive shortly after [47]. This does
not necessarily reflect poor sensitivity of the test, but the
fact that it takes time after exposure, for any test to become
positive as the infection becomes established and the virus
excreted in enough quantity to be detectable by any test. In
some facilities, cohorting strategies were difficult to imple-
ment due to lack of space and staff [50].

Later recommendations stated that residents should
remain isolated for a full 14-day period after COVID-19
diagnosis unless having a required number of negative PCR
tests [S0]. However, the sensitivity of PCR tests was reported
to drop after 10 days to 67% for nasal, and 47% for throat
specimens [52].

Prolonged isolation predisposed residents to further
physical and mental deconditioning [53]. The comorbidi-
ties associated with frail older residents, and especially
dementia, often made isolation and cohorting very diffi-
cult. In many cases, the regular provision of information,
reorientation, reassurance, and cognitive stimulation would
have been effective [54], especially when trained staff were
available [15]. However, more challenging scenarios arose in
residents who developed superimposed hyperactive delirium
and could not adhere to restrictions; in such cases, robust
safeguarding policies had to be implemented centered on
best interest and the use of the least restrictive options, to
minimise instances of inappropriate physical and/or chemi-
cal restraints [54].

Staff protection

Several studies highlighted high levels of dissatisfaction and
anxiety among nursing home personnel, including financial,
psychological, and work-related stressors [6, 55]. Many
nursing home employees worked multiple jobs and, in some
reports, up to 20% were worrying about their own food sup-
plies [27, 56]. Nearly half of US states implemented policies
to support staffing capacity and increase pay, to facilitate
individuals to serve in their care roles [34]. Nursing homes
that provided increased payments and incentives for staff
demonstrated a 10% reduction in staff shortages [34]. It was
noted that clear and coherent guidelines on isolation proce-
dures could alleviate staff anxiety [6, 55], as well as holding
regular multidisciplinary group discussions and staff debrief-
ings [6, 50]. However, due to widespread staff shortages,
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many health care workers in nursing homes did not have the
opportunity to avail themselves of their leave entitlements
if they had them [27, 57]. One article advocated for addi-
tional social care workers who could support and maintain
relationships with distressed family members, offsetting the
burden of administrators and nurses [58].

One of the possible reasons for staff absenteeism was the
fear of contracting the virus and/or transmitting it to a loved
one, and adequate supplies of PPE helped address many of
these fears [6]. Similarly, the introduction of national mask
mandates led to a reduction in anxiety among health care
workers [34]. Voluntary staff confinement in France showed
that it protected residents from COVID-19 mortality and
residents and staff from COVID-19 infection [59]. Daily
testing of staff reduced both transmission among health care
workers, and worker to patient transmission [52].

In the US, another type of staffing-related response was
to try to increase the pool of available nursing home staff
by allowing members of the public (e.g. the unemployed) to
become temporary aides, and/or call medical reserve corps
or public health service workers to volunteer [24]. Adjusted
licensing/training requirements resulted in a 10% decrease
in staff shortages, while long-term care job match assistance
showed a 30% decrease in staff shortages [34]. Many of this
newly sourced staff would have been trained to provide
remote information and support to relatives and previous
caregivers [60] and assist liaison with hospitals to ensure
that the required transfer of care protocols were met [61].

Technology in care

According to one study, the monitoring of residents’ vital
signs via telehealth was feasible [62], but this is not avail-
able in most nursing homes. Technology also attempted to
provide an alternative means of tracking dissemination [3].
Such a system could reduce the burden on manual contact
tracers and facilitate a faster means of identifying infections
[63]. In a nursing home setting, where only 17% of adults
over the age of 80 use a phone, wearable devices would
perhaps be a more suitable option [3]. Robotic support for
the care of nursing home residents is also possible [64], but
sporadically available.

Physical and mental health support for residents

During the pandemic, reduced staff-resident contact time,
lower levels of physical activity, decreased mealtime conver-
sation and reduced social interactions may all have contrib-
uted to physical decline and/or weight loss in some residents
[65], new instances of pressure ulcers and/or falls [20], and
a general decline in psychological well-being and cognition,
necessitating new supports for residents [66—69] that were
not previously mandated by quality standards [70]. Many
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improvement initiatives focused on non-pharmacological
measures including cognitive stimulation, nutritional opti-
misations, increased walking, and trying to maintain social
interaction [67]. Studies suggested that poor mental health
outcomes associated with lockdown can be mitigated with
thoughtful intervention and ongoing evaluation with clinical
information systems [71-73]. The European Geriatric Medi-
cine Society advocated for the use of a programme known as
MATCH (maintenance of autonomy through exercise care
during hospitalisation) involving the use of a decision tree to
cater to the various fitness levels of residents [50].

To maintain social connection, numerous methods were
observed, for example via window or behind-glass visiting
[23]. Video calls alongside letters and telephone calls were
reported to aid in reducing depression among nursing home
residents, and were also associated with positive social inter-
action, decreased loneliness, and better quality of life [74,
75]. Some video-calling modalities posed problems for older
users, including auditory interference and a lack of famili-
arity with the technology [76], highlighting the need for
the development of technology that is specifically tailored
to older people. Another technology known as simulated
presence therapy, whereby video messages are frequently
exchanged between family and the older person, led to the
enhanced well-being of residents living with dementia and
decreased behavioural and psychological symptoms [77].
Qualitative positive feedback was observed compared with
traditional telephone communication [78]. Cognitive behav-
ioural therapy and mindfulness could be implemented in
some facilities with positive results [74].

Discussion

The COVID-19 pandemic had multiple negative impacts in
nursing homes. Our literature review highlighted numerous
“frailties’ in this sector that contributed to poor outcomes,
but we also identified multiple responses that successfully
mitigated some of the adverse impacts. Multiple factors
simultaneously contributed to the challenges including dis-
ease characteristics (asymptomatic transmission), resident-
related factors (comorbidities, nutrition, cognition), facility
characteristics (physical space, occupancy, for-profit status),
staffing (staffing levels, staff-to-resident ratio, staff multi-
employment), and external factors (availability of personal
protective equipment, prevailing health and social care
policies). In terms of responses, identified themes included
widespread testing, isolation and cohorting of residents, staff
protection and support, promotion of residents’ well-being,
and technological innovations.

Outbreaks did not affect all facilities equally. A variety
of internal and external factors interacted in each case to
produce outbreaks of varying magnitude and severity. Some

of these factors may be unmodifiable in the short term,
including the characteristics of the virus, and many facility
and patient characteristics. On the other hand, many staff
and external factors were rapidly actioned upon. Yet even
upon recognition of these modifiable risks, difficulties in
modifying these factors, in combination with a virus which
refused to relent, meant that outbreaks continued to occur.
Early in the pandemic, a degree of trial and error may have
been required to determine the most suitable alternative,
as was seen in the implementation of testing and isolation
procedures.

This review used a well-defined search strategy to select
qualitative and quantitative aspects of the effects and man-
agement of COVID-19 in nursing homes. However, we
acknowledge certain methodological limitations. First,
published literature was only limited to one bibliographical
database (PubMed); thus, some relevant articles not indexed
in PubMed, or existing in the grey literature, may have been
excluded. Second, most included studies were observational
and often describing single-centre experiences. Hence, fur-
ther research is required to elucidate the effectiveness and
feasibility of many of the interventions identified in this
review. Furthermore, we did not consider articles in lan-
guages other than English. The scoping nature of our review
and a limit on the maximum number of references that we
could include meant that only 76 articles were selected from
347 identified by the literature search. Our limited search
strategy may have excluded studies specifically related to
ventilation or airborne transmission routes with nursing
homes, including entry/exit or circulation, single versus
shared rooms, or other built environment related issues. In
addition, we may have not captured studies looking at staff
movement between units or floors within a facility. Another
limitation is that using the MeSH term ‘nursing homes’ and
exploding it, we included related descriptors, such as skilled
nursing facilities and intermediate care facilities; however,
some relevant descriptors for these facilities may have been
excluded.

Nursing homes underwent a steep learning curve during
the COVID-19 pandemic. With the lessons learnt, new pan-
demic preparedness plans can be created for every nursing
home, incorporating staff reorganisation, PPE procurement
strategies, and effective space allocation plans. Being pre-
pared for the future is more than just about having a plan: it
is about fostering the infrastructure and culture that can help
respond to events of such a scale. Staff protection, support
and education are paramount to this. A plan for delegation
of tasks in such a scenario, with some individuals responsi-
ble for communication with family members and others for
ward-specific tasks, might be helpful. Many nursing homes
will invest in new technologies that will help preparedness.
Evidence-based guidelines surrounding implementation
of these technologies in nursing homes should be created,
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ensuring that resources have a positive effect on user quality
of life and that staff are trained appropriately in their use.

Conclusion

COVID-19 has exerted a devastating effect on the nursing
home population and its staff, significantly affecting their
mental and physical health. A myriad of interacting factors
in nursing homes predisposed them to an increased propen-
sity of spread, some non-modifiable and some potentially
modifiable. Given that facility characteristics emerged as
one of the key themes in this review, considerations should
be given to the future design or adaptation of nursing home
facilities. In the aftermath of the pandemic, we can change
built environments, conventions, cultures, and policies in
the nursing home sector, not just to prepare for future pan-
demics, but to improve the overall quality of care offered at
all times. It is essential that these lessons are learnt so that
nursing homes and their residents may have a better future.
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