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Background: Respiratory syncytial virus (RSV) disease burden is significant among children;

however, RSV can also cause excess morbidity and mortality among older adults. Populations

in long-term care homes (LTCHs) may be at greater risk of exposure and increased infection Affiliation
severity. The objectives of this article are to identify evidence regarding disease burden and c .
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outcome severity attributable to RSV outbreaks among residents and staff in LTCHs; and to Respiratory Infections and
highlight reported population and outbreak characteristics. Pandemic Preparedness, Public
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Ottawa, ON

Methods: All types of evidence were eligible for inclusion. Data utilized by included studies was
between the end of the 2010 H1N1 influenza pandemic and the beginning of the coronavirus
disease 2019 (COVID-19) pandemic. Evidence from the following countries was considered:

G7, the European Union, Australia and New Zealand. A total of 167 articles were identified; *Correspondence:

58 full texts were analyzed and four sources of evidence were eligible for inclusion. Data related nicole.atchessi@phac-aspc.gc.ca
to population characteristics, outbreak type and resident and staff outcomes were manually

charted.

Results: There is a paucity of evidence sources pertaining to RSV outbreak burden among
residents and staff in LTCHs. Outbreak duration ranged from 13 to 21 days. For each outbreak,
4-7 residents had confirmed RSV infection. Attack rates ranged from 12% to 38%. A spectrum
of disease attributable to RSV outbreaks in LTCHs was identified, ranging from mild cold-like
symptoms to death.

Conclusion: Integration of RSV into existing respiratory pathogen surveillance programs

is important to characterize susceptibility, transmissibility and virulence of RSV in at-risk
populations. There is a need for public health organizations to publish the findings from
outbreak investigations to provide evidence to inform RSV outbreak prevention and response in
LTCH settings.
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Introduction

Respiratory syncytial virus (RSV) is a pathogen responsible Long-term care (LTC) residents and staff spend significant time
for a significant proportion of lower respiratory tract illnesses in congregated indoors settings where respiratory outbreaks are
worldwide (1-3). It is mostly associated with causing disease commonplace (12). Long-term care residents, who tend to be
burden among infants and young children; however, a significant 80 years old on average, may be at increased risk of heightened
burden can be placed on older and at-risk adults by RSV, as respiratory infection severity—including severe symptoms,

it is considered one of the most significant causes of excess hospitalization, or mortality (13-15). Considering the growing
morbidity and mortality among older adults (4-8). Respiratory proportion of older adults and projected increased demand for
syncytial virus may lead to complications and severe outcomes LTC services and staff, LTC populations might require additional
like those caused by seasonal influenza infection among older attention to prevent and mitigate the consequences of LTC
adults (9-11). outbreaks of RSV (16-18).
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Disease burden due to RSV outbreaks among LTC populations
can be mitigated; however, for prevention and response to

be population specific and most effective, these interventions
need to be evidence-informed. Understanding the extent of
currently available evidence and current knowledge gaps could
help to inform subsequent research and public health activities
with the goal of minimizing the burden in long-term care homes
(LTCHs) from RSV outbreaks. Currently, little evidence synthesis
on RSV outbreak burden among residents and staff in LTC
settings is available, which makes current gaps in the literature
challenging to identify. Some recently published reviews on RSV
outbreaks and disease burden among older adults and in LTC
exist (4,15,19); however, these reviews are not specific to both
LTC populations and RSV outbreaks. This is the first scoping
review to synthesize available evidence related to RSV outbreak
burden among residents and staff in LTCHs using more recently
published literature from 2010 to 2020. The objectives of this
review are a) to understand the extent of the evidence regarding
disease burden attributable to RSV outbreaks in LTCHs, among
both residents and staff; b) to highlight reported population
and outbreak characteristics; and c) to highlight RSV outcome
severity among residents and staff members.

Methods

Eligibility criteria

Eligibility criteria were determined before screening and review
of identified sources (Table 1). Studies were eligible for inclusion
if they were published in English or French and utilized data
collected between the end of the HIN1 pandemic (2010) and
the start of the coronavirus disease 2019 (COVID-19) pandemic
(2020). The identification of a viral pathogen that is etiologically
responsible for respiratory illness became more common around
the time of the HIN1 pandemic, with the inclusion of other

viral pathogens, including RSV, on routine multiplex polymerase
chain reaction (PCR) tests. Therefore, this date range was

chosen to include existing studies from the period where viral
identification became more widespread, as well as to identify
relevant literature that reflects more recent RSV dynamics in
LTCHs. Sources were included if they discussed outbreaks of
RSV in LTCHs in any G7 country (Canada, France, Germany, Italy,
Japan, the United Kingdom, the United States, and the European
Union—which is a non-enumerated member of the G7), Australia
or New Zealand. These locations were chosen because their
seasonal patterns of RSV outbreaks and culture of health care
use and access are like Canada’s. Sources were included if the
reported outbreaks occurred in LTC settings, which were defined
as residential institutions in which primarily older adults receive
care. Mixed outbreaks were included in the review if at least

one case of RSV was detected in the outbreak. Studies were not
excluded based on the type of diagnostic or confirmatory testing
that was used. Outbreaks involving only residents, only staff or
both residents and staff were considered for inclusion.

CCDR e January/February 2024 e Vol. 50 No. 1/2

SCOPING REVIEW @

Table 1: Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

E*1: Excluded studies that
were published in 2010-2020
but using data collected during
the H1N1 influenza and/or
COVID-19 pandemics.

E*2: Excluded review studies
that did not provide discussion
regarding RSV disease burden
in any of the identified
populations as these studies
will not provide relevant
information to answer the
research questions.

[*1: Studies published and used
data that were collected between
April 2010 and March 2020.

[*2: Published in English or French.

[*3: Study included or assessed data
from G7 countries, Australia or New | -
Zealand.

[*4: Population under study includes:
older adults in LTC and adults -
working in LTC.

[*5: Studies that assessed the
epidemiology (incidence, severity, -
mortality) of RSV outbreaks.

[*6: Studies that assessed the clinical
epidemiology (presentation, course,
dynamics, and severity) of RSV. In
scope: clinical severity outcomes -
are hospitalization, ICU admission,
death, duration of outbreak(s),
severe symptoms.

[*7: Studies that assessed RSV
disease burden at a population/ -
outbreak level.

Abbreviations: COVID-19, coronavirus disease 2019, ICU, intensive care unit; LTC, long-term care;
RSV, respiratory syncytial virus; -, there were no items to list in the cell

Search strategy

Four databases were searched to identify potentially relevant
evidence sources: MEDLINE, Embase, Global Health, and
Scopus. The search strategy was developed with input from

all authors. The literature search was conducted by the Health
Canada Library. Keywords used for the literature search identified
the setting, population, and outcomes of interest, including “LTC
outbreak”, "respiratory syncytial virus”, “nursing home", “older
adult*”, "hospital*”, “mortalit*” and “respiratory infection”.

A sample search of one database is presented in Appendix
(Table A1). Due to time constraints, a grey literature search was
not conducted as part of this review.

Selection of evidence sources

After removal of duplicates, 167 articles were considered for
inclusion. References were imported into Zotero, a reference
management system. Covidence, a screening and data
extraction tool, was used during the screening process. Due
to time constraints for the completion of this study, screening
was conducted by a single reviewer. The first stage involved
screening the titles and abstracts of all 167 articles. Inclusion
and exclusion criteria were applied to determine whether the
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article would move onto the second round of screening. The
second round involved the full-text review of 58 articles. Inclusion
and exclusion criteria were used to determine if the source was
eligible for inclusion in the review (Table 1). After full-text review,
four articles met inclusion criteria, and were included in this
review (Figure 1).

Figure 1: Selection process for included studies based
on literature searches®
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Abbreviation: RSV, respiratory syncytial virus
2 Adapted from (20)

Data charting was conducted by a single reviewer using an online
form developed using Covidence; however, data charting criteria
were developed with input from all authors.

Synthesis of results and quality assessment
Population characteristics (age, gender, type and number of
LTC settings affected per outbreak) and outbreak characteristics
(pathogens involved, outbreak duration, symptom and outcome
severity, attack rates and number of residents and staff cases)
were extracted, grouped and analyzed. Individual characteristics
of each article (data collection dates, study population and
location) were also extracted, grouped and analyzed.
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Results

The four articles included in the scoping review were published
and used data collected between 2013 and 2017. Table 2
describes the characteristics of each included article (n=4) for
which data were charted. The studies were conducted in four
different countries: Japan; Slovenia; the Netherlands; and

the United States. Three articles are case series and one is a
prospective study. The sample sizes across all included articles
ranged from 10 to 99 residents, and zero to 42 staff members.
All were primary sources of evidence.

Synthesis of results

The average age of the resident study population was reported
in three articles (81.5, 85.5 and 84 years) (8,21,22). Average age
of RSV positive residents was reported in one article (84 years)
(22). The age range for residents was provided in three articles,
with the overall age ranging from 68 to 90 years (8,21,22).

One article provided the average age of staff members at the
affected LTCH (average of 38 years; range: 35-46 years) (8).
Gender proportion for residents who tested positive for RSV was
provided in one article, where (50% (n=2/4) of RSV positive cases
were male and 50% (n=2/4) were female (22). Gender proportion
for staff was discussed in one article, where 97.6% of the LTCH
staff identified as female (8). All outbreaks took place in LTCHs,
with residents affected in each outbreak (n=4/4). All four articles
discussed single-facility outbreaks of RSV. Discussion of staff

was presented briefly in one article, in which no staff cases were
reported during this RSV outbreak (8).

Comorbidities among residents were discussed in all four
articles. In two articles, various forms of dementia were identified
as a common comorbidity among the overall resident study
population; however, identification of RSV-positive cases with
attributable comorbidities was not available (8,23). In one studly,
no comorbidities were identified among RSV-positive cases who
developed pneumonia, and comorbidities for the remaining
study population were not discussed (21). Comorbidities
reported among those who were RSV positive included
respiratory allergy, hypertension, diabetes mellitus, kidney
dysfunction, heart failure and frailty (22).

Resident vaccine status was discussed in one article, where

a large proportion of residents at the LTCH were vaccinated
against influenza; however, no resident vaccination rate was
provided (23). No article discussed staff vaccine status.

Exposure source was not confirmed in any article. One article
identified the possibility of pathogen introduction to the facility
via infected visitors or the childcare centre/intergenerational
program that operates within the facility (22). Presenteeism,
which occurs when an employee attends work despite the
presence of an illness that might prevent them from functioning
fully while at work (24), might have been associated with RSV
exposure among residents in two outbreaks (22,23).
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Table 2: Characteristics of included sources of evidence (n=4)

Study

Author, s . Publication | Publication . Sample Study Study
o - tudy title Journal location .
citation type date size purpose outcome(s)
(country)
Doi et al., | An outbreak of Japan Journal | Case series 2014 Japan 99 residents | To report the Genetic
(21) acute respiratory Infectious molecular sequences
infections due to Diseases epidemiological | showed RSV-B
human respiratory analysis of an outbreak
syncytial virus in a outbreak of in nursing
nursing home for RSV in a nursing | home with
the elderly in Ibaraki, home. 24 infected and
Japan, 2014 5 of 24 residents
received a
pneumonia
diagnosis.
Meijer Outbreak of The American | Case series | 2013 The 10 residents | To describe an Four RSV
etal., (22) | respiratory syncytial | Geriatric Netherlands outbreak of positive cases
virus infections in a Society RSV in a nursing | among residents
nursing home and home and to detected during
possible sources of identify possible | the outbreak,
introduction: The sources of all experienced
Netherlands, winter introduction. mild symptoms
2012/2013 and recovered
within 2 weeks
of illness onset.
Spires Paramyxovirus Infection Case series | 2017 United 41 residents | To describe an | Among
et al., (23) | Outbreak in a Long- | Control and States outbreak of residents,
Term Care Facility: Hospital viral respiratory | 6 cases of RSV,
The Challenges Epidemiology illness caused by | 7 cases of hMPV
of Implementing RSV and hMPV | and 1 case
Infection Control in an LTCF of influenza
Practices in a among residents | detected in the
Congregate Setting with a high rate | outbreak.
of influenza
vaccination.
To highlight
infection
prevention
challenges in an
LTCF.
Ursi¢ Viral respiratory BMC Prospective | 2016 Slovenia 90 residents, | To assess and Five RSV cases
etal., (8) | infectionsina Infectious study 42 staff compare the detected among
nursing home: a six- | Diseases incidence residents leading
month prospective of acute to 5 lower
study respiratory respiratory tract
illness in infections due
nursing home to RSV. Zero
residents and RSV cases were
staff, to identify | detected among
viruses involved | staff.
in acute
respiratory
infection, and
to correlate
viral etiology
with clinical
manifestations
of acute
respiratory
infection.

Abbreviations: hMPV, human metapneumovirus; LTCF, long-term care facility; RSV, respiratory syncytial virus
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Outbreak duration was discussed in three articles, with an
average of 17 days and a range of 13 to approximately 21 days
(8,22,23). None of the articles discussed the criteria that were
used by the LTCH to determine when an outbreak was declared
over.

One article reported an outbreak definition that was used by
either researchers or the LTCH during their respective outbreak
investigations, which required at least two cases of acute
respiratory infection with identification within five days in the
same unit and with laboratory confirmation of infection with
the same virus (8). One article provided a case definition that
was based on clinical manifestations of symptoms of respiratory
pathogen infection; however, these identified cases also
underwent testing to identify the infectious agent (23).

Respiratory syncytial virus cases were identified in each outbreak
and ranged from four to seven resident cases per outbreak. The
attack rate, defined as the proportion of a population exposed
to RSV who then developed symptoms of RSV infection and
tested positive for RSV, ranged from 12% to 38% for residents.

In three articles, insufficient information was provided about the
number of staff members at risk of infection with RSV. One article
identified the number of respiratory infections during a mixed
outbreak that were not due to RSV, where eight of 14 infections
(57%) were due to a pathogen other than RSV, specifically human
metapneumovirus (hMPV) or influenza (23). In three studies, all
cases identified in the RSV-attributable outbreaks were due to
RSV infection among residents, and no other pathogens were
detected in the associated outbreaks (8,21,22).

Respiratory syncytial virus subtype was reported in three articles
in which RSV-B was identified (21-23). One article did not discuss
the subtype of RSV detected in the outbreak (8).

Information regarding co-infection was provided by two articles.
One article identified one co-infection in a resident who tested
positive for both RSV and hMPV (23). In contrast, another
included article did not identify any co-infections during the RSV
outbreak (8). Co-infections among residents infected with RSV
were not discussed in two articles (21,22).

Symptom severity ranged from mild cold-like symptoms to
more severe manifestations, including pneumonia and lower
respiratory tract infection (LRTI) attributable to RSV infection.
Clinical severity for cases of RSV was reported in three articles
(8,21,22). Of these outbreaks and among those who tested
positive for RSV, pneumonia was reported in two articles (8,21).
One article reported four RSV-positive cases (n=4/4; 100%)
who developed acute respiratory infection with mild cold-

like symptoms (22). One article reported the development of
pneumonia in 10 residents; however, symptoms of RSV-positive
cases were not distinguishable from symptoms experienced by
those who tested positive for h(MPV or influenza (23). Clinical
symptom severity for RSV cases could not be distinguished from
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symptoms of non-RSV infections in one article (23). Symptom
severity among staff was excluded from three articles and was not
applicable in one study because no staff cases were detected (8).

No hospitalizations due to RSV were reported in two articles
(21,22). Information regarding resident hospitalization was not
provided in two articles (8,23). Staff hospitalizations were not
discussed in three articles (21-23) and one article reported no
RSV cases amongst staff (8).

Information about resident deaths due to RSV was reported in
three articles (8,21,22). In one article, one out of five resident
RSV cases confirmed by diagnostic testing died (case fatality
rate: 20%) (8), whereas in two articles, no case fatalities were
reported and all affected residents recovered (21,22). Staff
mortality information due to RSV was not provided in three
articles (21,23). In one article, information regarding staff
mortality was not relevant since zero staff RSV cases were
detected (8).

Two articles discussed outbreak mitigation measures in affected
LTCHs (Table 3) (22,23). In both outbreaks, cohorting of infected
residents occurred, which is an effective outbreak mitigation
method of separating infected and uninfected individuals during
an outbreak (25). One facility struggled to cohort staff members
and infected residents due to the large number of sick and
absent staff (23). One facility reported the LTCH's architectural
layout enabled cohorting (22). One LTCH implemented infection
prevention and control measures outlined in The Netherland's
infection prevention working group guidelines (22), though it is
unknown which of these measures were implemented within the
affected LTCH.

Discussion

Summary of evidence

This review highlights the lack of available evidence pertaining
to RSV outbreak burden during the study period and a large
knowledge gap pertaining to the burden of RSV outbreaks
among LTCH staff. Symptom severity ranged from mild cold-
like symptoms to pneumonia, LRTI and death. The range and
severity of symptoms among residents align with what has been
previously reported. Severe respiratory symptoms in older adults
in LTCH may be more likely to occur due to age-associated
immunity impairments, presence of comorbid conditions, such
as diabetes mellitus and chronic obstructive pulmonary disease,
living conditions within LTCHs, and existing prevalence of
pneumonia and LRTlI among older adults (14,19,26,27). Older
adults in LTC, particularly those prone to frailty, may be at even
greater risk of severe complications due to RSV infection (19,28).
Additionally, a large proportion of residents developed LRTI
attributable to RSV, which aligns with existing literature as RSV is
a major cause of LRTI (29).
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. . . Outbreak .
Author, | Outbreak | Outbreak | Pathogen(s) Zathogen Outbrgak ReSISients with | Staff |nfgcted Attack Co- Hospitalization(s) Death(s) Symptom RSV mitigation Hypothesized
N . etection | duration | confirmed RSV | and confirmed . . due to ; subtype exposure
citation| setting detected s . . rate | infection(s) due to RSV severity measures
method (days) infection (n) by testing (n) RSV detected . source
implemented
Doi 1 LTCH; RSV RSV RT-PCR Unknown 7 Unknown 24 Unknown 0 0 5 residents RSV-B Unknown Unknown
etal, most testing with
(21) infections pneumonia;
contained 4 of 7 that
to 2 floor tested
positive
for RSV
presented
with
pneumonia
and acute
wheezing
Meijer 1 LTCH; RSV RSV Unknown 212 4 Unknown 38 Unknown 0 0 4 diagnosed | RSV-B Followed nursing Actual exposure
etal, limited with acute home-specific source unknown;
(22) to mostly respirator guidelines for hypothesized
1 unit infection and infection prevention exposure from
common and control; outbreak | presenteeism,
cold; mild spread mitigated sick visitors,
symptoms due to cohorting and | intergenerational
isolation of infected geriatric
and directly exposed | remotivation
residents
Spires 1LTCH; Mixed RSV, hMPV, RT-PCR 16 6 Reported sick 15 1 Unknown Unknown | 15 residents | RSV-B Cohorting of infected | Actual exposure
etal, spread influenza testing staff members, transferred residents into private | source unknown;
(23) across pathogen to acute care; rooms or shared presenteeism
2 locked involved not 10 diagnosed rooms with another discussed as
units specified with case; placement of potential source
pneumonia case residents into
and 5 deaths® droplet; contact
precautions (e.g.,
limitations on travel
outside patient
room and use of
personal protective
equipment);
messaging to staff to
avoid presenteeism;
emphasis on staff
hand hygiene and
proper respiratory
etiquette; daily
leadership meetings;
cessation of unit-
based group activities;
visitor restrictions;
closure of unit to new
admissions
Ursi¢ 1 LTCH RSV RSV PCR testing | 13 5 0 12 0 Unknown 1 All developed | Unknown | Unknown Unknown
etal, lower
(8) respiratory
tract
infection;
pneumonia
also reported
Abbreviations: hMPV, human metapneumovirus; LTCH, long-term care home; PCR, polymerase chain reaction; RSV, human respiratory syncytial virus; RT-PCR, reverse transcription polymerase chain reaction
2 This outbreak was reported to have a duration of approximately three weeks; duration was converted to approximately 21 days to keep the unit (days) for this outcome consistent across evidence sources
® Could not distinguish which outcomes were due to RSV, hMPV or influenza
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Considering the lack of available vaccination information for
both staff and residents, data on routine vaccinations in older
adults could be improved. Improved collection of routine
vaccination data for multiple respiratory pathogens, including
influenza, severe acute respiratory syndrome coronavirus 2 and
pneumococcal infections could improve mitigation and allow
for intervention research on new vaccines in LTCH and at-risk
populations.

Some possible exposure sources included presenteeism, the
presence of intergenerational programs within the LTCH and

the introduction of RSV into the facility by visitors or volunteers
(22-24). Further research to understand the relative impact of
the introduction of RSV into LTCHs and the identification of
common exposure sources or transmission routes associated
with RSV outbreaks in LTCHs may be useful to inform more
effective outbreak management (30-32). Cohorting staff and
residents in affected LTCH units as part of outbreak management
was an identified challenge. Additional research pertaining to
the effectiveness of cohorting methods and other outbreak
mitigation measures may benefit an LTCH's ability to strategically
prepare outbreak management plans.

This scoping review meets the objective to understand the
current state of evidence regarding RSV outbreak burden data
among residents and staff in LTCHs. Currently, the evidence

base is scarce, so the integration of RSV surveillance and the
publication of these data are important to better characterize the
epidemiology of RSV outbreaks in LTCHs and to inform public
health interventions to prevent and respond to RSV outbreaks
among LTC populations. However, although sparse, the evidence
in this review shows that RSV outbreaks have occurred in LTCHs
and required enhanced measures to control—often over many
days (13-21 days). Respiratory syncytial virus outbreaks in LTC
can cause morbidity and mortality among residents. In some
cases, symptoms are mild and self-limiting, while in others, attack
rates and severe outcomes including hospitalization, pneumonia
and death are documented.

Strengths and limitations

This review highlights gaps in the knowledge base rather than
generating novel ideas, which is a critical part of the exploratory
research process. The application of broad inclusion criteria
enabled a sensitive literature search, so it is likely that this article
provides an accurate picture of currently available published
evidence. Article screening and abstraction were conducted by
a single reviewer, which could increase the risk of introducing
errors and biases. Lastly, a grey literature search was not
conducted due to time constraints, which might have excluded
some relevant data sources since surveillance reports are often
not published in peer-reviewed journals.
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Conclusion

This scoping review highlights a lack of published, peer-reviewed
evidence pertaining to RSV outbreak burden in LTC settings.
There is a paucity of available evidence that describes RSV
outbreak burden among residents and particularly among staff
members. This evidence could help to inform future research and
population-specific public health measures to reduce the burden
of RSV outbreaks in LTCHs.

Consideration of qualitative factors, like RSV outbreaks’ impact
on physical symptomatology, mental health and financial impacts
or factors that might influence the risk of presenteeism might
provide important evidence to inform outbreak management
and response in LTCHs. Population-wide studies to describe

the epidemiology of RSV outbreaks in LTCHs could also

provide valuable data for public health interventions. Overall,
the implementation of RSV outbreak surveillance, and its
integration with surveillance of other respiratory pathogens in
LTC, could enable better characterization of the susceptibility,
transmissibility and virulence of RSV and other respiratory
pathogens in LTCHs. The results of this scoping review also
highlight the need for public health organizations to publish
findings from outbreak investigations, so this evidence can be
used to inform public health policy, practice and decision making
to prevent and respond to RSV outbreaks in LTC.
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Appendix

Table A1: Sample search strategy utilized by the Health Canada Library Database(s), Ovid MEDLINE(R) ALL 1946 to
February 14, 2023

Searches

Respiratory Syncytial Virus Infections/

8,468

(respiratory syncytial vir* or respiratory syncytial pneumov* or RSV or hrsv).tw,kf, kw.

20,982

1 or 2[RSV]

21,627

AW N =

exp *Aged/ or *Geriatrics/

53,958

(((old* or aging) adj (adult* or woman or women or man or men or people? or person? or resident?)) or elder? or geriatric* or aging or ageing or senior?
or retiree* or retired or pensioner* or “over 65" or “over 80" or baby boomer? or babyboomer? or silent generation or septuagenarian? or octogenarian?
or nonagenarian? or centenarian? or geronol* or ((“65” or “66" or “67" or “68" or “69" or 7# or 8# or 9# or “100") adj year*)).ti,kf. or (((older or aging)
adj (adult* or woman or women or man or men or people? or person? or resident?)) or elder? or geriatric* or aging or ageing or senior? or retiree*

or retired or pensioner* or “over 65" or “over 80" or baby boomer? or babyboomer? or silent generation or septuagenarian? or octogenarian? or
nonagenarian? or centenarian? or geronol* or (("65" or "66" or "67" or "68" or "69" or 74# or 8# or 9# or “100") adj] year*)).ab. /freq=2

461,347

4 or 5 [Older Adults]

481,298

long-term care/ or exp nursing homes/

66,904

((long term or extend* or continu* or advance* or chronic* or aged) adj3 care).tw,kf.

91,739

(((nursing or retirement* or care) adj2 (home* or communit* or facilit*)) or assisted living* or hopsice*).tw,kf.

122,066

=0 |00 | N[O

or/7-9 [Long Term Care Homes]

218,119

exp “quality of life”/ or exp morbidity/ or exp mortality/ or hospitalization/ or exp critical care/ or “severity of iliness index"/ or “length of stay”/ or
“cost of illness”/ or Respiratory Tract Infections/ or exp bronchitis/ or Healthcare-Associated Pneumonia/ or Multiple Organ Failure/ or Sepsis/

1,840,212

12

mortalit* or morbidit* or death? or die or died).tw,kw,kf.

2,126,484

13

*" or galy or “disability adjusted life year*” or daly).tw,kw,kf.

371,153

14

(
(“quality of life” or “quality adjusted life year
(

(health* or wellness or disease* or disorder* or illness* or condition*) adj3 burden®).tw,kf.

74,734

(Burden* or Proportion or Case fatality rate* or case fatality ratio* or CFR or Attack rate* or Hospitalization* or Intensive care unit* or ICU or
incidence* or duration* or span or timespan or period of time or length or Respirator* failure* or respiratory tract infection* or URTI or LRTI or
Bronchi* or Pneumonia or Multi* organ failure* or Sepsis or septic* or Fever* or outbreak*).tw,kw,kf.

3,845,127

or/11-15

6,297,775

exp australia/ or austria/ or exp baltic states/ or exp belgium/ or exp canada/ or chile/ or czech republic/ or exp “scandinavian and nordic
countries”/ or exp france/ or exp germany/ or greece/ or hungary/ or exp ireland/ or israel/ or exp italy/ or exp japan/ or exp republic of korea/
or luxembourg/ or mexico/ or exp netherlands/ or exp new zealand/ or poland/ or exp portugal/ or slovakia/ or slovenia/ or exp spain/ or exp
switzerland/ or turkey/ or exp united kingdom/ or exp united states/ or (australia* or new south wales or queensland or tasmania or victoria or
sydney or melbourne or brisbane or austria* or vienna or viennese* or belgium* or belgian* or brussels or flemish* or canad* or ottawa* or british
columbia* or colombie britannique* or vancouver* or alberta* or edmonton* or calgar* or saskatchewan* or regina* or saskatoon* or manitoba*
or winnipeg* or ontari* or toronto* or quebec* or montreal* or new brunswick* or nouveau brunswick* or fredericton* or nova scotia* or nouvelle
ecosse* or halifax* or haligonian* or prince edward island* or ile du prince edouard* or pei or charlottetown* or newfoundland* or terre neuve* or
labrador* or nfld or yukon* or whitehorse* or northwest territor* or territoires du nord ouest* or nwt or yellowknife* or nunavut* or iqaluit* or chile*
or santiago or czech* or prague or denmark* or danish or dane* or faroe* or copenhagen or estonia* or tallinn or finland* or finnish* or helsinki*
or france* or french* or paris* or marseille or lyon or lille or nice or toulouse or bordeaux or german* or deutschland* or berlin* or hamburg or
munich or cologne or frankfurt or stuttgart or dusseldorf or greece* or hellenic* or greek* or athens or macedonia* or hungary* or hungarian* or
budapest or iceland* or reykjavik or ireland* or irish* or dublin* or israel* or jerusalem or tel aviv or italy or italian* or rome or milan or naples or
turin or sicily or japan* or tokyo or yokohama or osaka or nagoya or sapporo or kobe or kyoto or korea* or seoul or busan or daegu or daejeon

or gwangju or incheon or ulsan or latvia* or riga or lithuania* or vilnius or luxembourg* or netherland* or holland* or dutch* or amsterdam or
rotterdam or hague or new zealand* or aotearoa or wellington or auckland or maori or mexic* or norway* or norwegian* or oslo or poland* or
polish or warsaw or krakow or wroclaw or lodz or portug* or lisbon or slovak* or bratislava or slovenia* or slovene* or ljubljana or spain* or spanish*
or spaniard* or madrid or barcelona or catalonia* or valencia* or seville or zaragoza or malaga or basque or scandinavia* or sweden or swedish or
swede* or stockholm or switzerland* or swiss* or zurich or geneva or bern or turkey or turkish or istanbul or constantinople or britain* or british*
or united kingdom* or scotland* or scottish or wales* or welsh or england* or belfast or london or manchester or glasgow or birmingham or

leeds or bradford or liverpool or alabama* or alaska* or arizona* or arkansas* or california* or colorado* or connecticut* or delaware* or florida*
or georgia* or hawaii* or idaho* or illinois* or indiana* or iowa* or kansas* or kentucky* or louisiana* or maine* or maryland* or massachusetts*

or michigan* or minnesota* or mississippi* or missouri* or montana* or nebraska* or nevada* or new hampshire* or new jersey* or new mexico*
or new york* or north carolina* or north dakota* or ohio* or oklahoma* or oregon* or pennsylvania* or rhode island* or south carolina* or south
dakota* or tennessee* or texas* or utah* or vermont* or virginia* or washington* or west virginia* or wisconsin* or wyoming* or montgomery* or
juneau* or anchorage* or phoenix* or little rock* or sacramento* or los angeles* or san diego* or san francisco* or denver* or hartford* or dover*
or tallahassee* or miami* or orlando* or atlanta* or honolulu* or boise* or springfield* or chicago* or des moines* or topeka* or frankfort* or baton
rouge* or new orleans* or augusta* or annapolis* or boston* or lansing* or detroit* or st?paul* or jackson* or jefferson city* or helena* or lincoln*
or carson city* or reno* or las vegas* or concord* or trenton* or santa fe* or albany* or raleigh* or bismarck* or columbus* or oklahoma city* or
salem* or harrisburg* or providence* or columbia* or peirre* or nashville* or austin* or dallas* or salt lake city* or montpelier* or richmond* or
olympia* or seattle* or charleston* or madison* or cheyenne* or district of columbia* or usa or united states or europ* or north america*).tw,kf.

5,302,035

18

3and (6 or 10) and 16 and 17

152

19

limit 18 to yr=2010-2020

55

20

limit 19 to english

55

21

limit 19 to french

22

20 or 21

55
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