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Abstract: Background/Objectives: Long-term residential care facilities for older people were
particularly vulnerable to outbreaks during the COVID-19 pandemic due to the unique challenges
these facilities face. This scoping review synthetizes international literature on barriers and
facilitators to the prevention and management of outbreaks in long-term residential care facilities,
identifying priorities for future pandemic preparedness. Methods: A comprehensive search was
conducted in PubMed, MEDLINE (Ovid), Web of Science Core Collection, Scopus, and CINAHL
databases, and English language articles published since 2019 were retrieved. The records were
screened against the eligibility criteria by independent reviewers. A qualitative content analysis was
performed. Results: The search identified 3222 records, of which 323 pieces of literature were
included. Following the synthesis of the available evidence, the barriers and facilitators for
prevention and management of outbreaks in long-term residential care facilities were mapped and
presented under the following themes: 1) Infection prevention and control challenges and response
to the pandemic, 2) The built environment of nursing homes, 3) Staffing of long-term residential care
facilities, 4) Leadership and staff resilience, 5) Support and guidance during the pandemic.
Conclusions: The findings from this scoping review highlight the necessity of adopting a
comprehensive, integrated, and multidisciplinary approach to ensure preparedness and planning for
future pandemics. The prevention and control of infectious disease outbreaks within long-term
residential care facilities present unique challenges that require the implementation of integrated
health and care systems. It is essential to develop response plans that address all critical elements of
long-term residential care.

Keywords: : COVID-19; nursing homes; long-term residential care; older adults; outbreak
management

1. Introduction

The COVID-19 pandemic has posed an unprecedented burden to public health systems
internationally [1]. Long-term residential care facilities (LTRCFs) were particularly vulnerable due to
the unique challenges these facilities face, and it has been reported that a significant proportion of
COVID-19-associated deaths have been among nursing home residents [2,3]. However, there were
some disparities between different countries related to the spread of infection in LTRCFs [4]. These
disparities may reflect differences in nursing home characteristics and residents’ profiles, as some
studies provided evidence of their respective roles in the burden of COVID-19 deaths [5,6].
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Furthermore, different responses by LTRCFs to pandemic challenges may have played an even more
important role in differences in the scale of outbreaks and their management.

Coronavirus will not be the last pandemic during our lifetime. Scientists warn that the threat
posed by zoonoses — infectious diseases that transfer from animals to humans - is on the rise, and the
likelihood of a new pandemic occurring is now greater than it has ever been.2 Therefore, we must be
ready for the next health crisis. Researchers worldwide are currently sharing their findings on the
challenges faced by healthcare systems and their adaptability during the pandemic [7]. This
information is still being consolidated, and further research is needed on the experiences of COVID-
19 at various levels of healthcare systems, including long-term residential care. Studying the lessons
learned from professional, organizational, and local system responses can help inform managerial
and policy responses to better prepare for future public health crises [8].

As part of pandemic preparedness, Ireland conducted a national service evaluation and scoping
review of international literature to identify the factors associated with COVID-19 outbreaks in
LTRCFs to improve the prevention and management of future outbreaks. This paper contributes to
the body of evolving knowledge about the factors that contributed to or hindered effective outbreak
management in LTRCFs, particularly nursing homes, during the COVID-19 pandemic and presents
the findings from a scoping review of international literature to address the following questions:

¢  What were the barriers and facilitators to effective outbreak management in nursing homes?

e  What were the key learnings from practice and experience that improved outbreak
management in LTRCFs over the multiple waves?

¢  What are the priority areas for more effective infection prevention and control and future
pandemic preparedness in LTRCFs?

2. Materials and Methods

A scoping review was conducted to identify and synthetize international literature on the
barriers, facilitators, key learnings, and priority areas for the future, in relation to prevention and
management of COVID-19 outbreaks in LTRCFs.

2.1. Protocol and Registration

A protocol was developed and refined by the research team before the start of the database
searches. Due to time constraints, the protocol was not registered.

2.2. Eligibility Criteria

We included all study designs (peer-reviewed primary research, review papers, and editorials)
reporting on COVID-19 outbreak management and infection control practices. Policy documents and
national or international reports were eligible for inclusion. The setting and population of the eligible
publications were LTRCFs for older people, including nursing homes, skilled nursing facilities,
retirement homes, assisted-living facilities, residential care homes, or other facilities providing care
in a congregated setting for older people. We included full-text available articles and papers that have
been written in English since 2019. We excluded articles from settings that are not long-term
residential care, such as accommodation services or daycare centres.

2.3. Information Sources

The searches were conducted on PubMed, MEDLINE (Ovid), Web of Science Core Collection
(WOS), Scopus, and CINAHL databases. A hand search on GoogleScholar was also performed and
the first 200 results were screened against the eligibility criteria.

2.4. Search

A search strategy was developed and piloted before it was fully implemented. The final searches
were conducted on 19th April 2023. The final searches were conducted on 19th April 2023. Search
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terms included “older people”, “residential facilit*”, “Coronavirus*”

, “infection prevention and
control” and their entry terms. Examples of the search strings are available in Appendix 1. The search

results were de-duplicated using Endnote and Rayyan online platforms.

2.5. Selection of Sources of Evidence

The title and abstract screening were performed by three researchers independently (BD, DS,
SD) using the Rayyan online platform. Each record was screened by at least two researchers before a
decision about their inclusion or exclusion was made. Conflicts were resolved by group discussions.
Full-text screening was done by the same researchers. Studies were identified as ineligible based on
the inclusion and exclusion criteria. A PRISMA flow diagram was used to document the screening
process.

2.6. Data Charting Process and Data Items

A data extraction form was developed by the researchers considering the review questions. The
form had the following sections: author, year, country, setting, aim, study design, facilitators,
barriers, key learnings, future recommendations, and priority areas (if reported). The form was
piloted before the data extraction to ensure consistency between the researchers. Two independent
researchers completed the data extraction (BD, MS).

2.7. Critical Appraisal of Individual Sources of Evidence

Since this is a scoping review, a critical appraisal of the included records was not performed.
Critical appraisal is not a requirement for scoping reviews [9].

2.8. Synthesis of Evidence

A qualitative content analysis was performed, following the three steps: preparation, organising,
and reporting [10]. Using a deductive approach, the researchers mapped the data to a pre-defined
framework to answer the review questions. The review questions, data extraction form items, and
frequency of reports guided the development process of the categories and sub-categories.

3. Results

We identified 3222 records for the title and abstract screening. After screening against the
inclusion and exclusion criteria, 323 pieces of literature were included in this scoping review
(Appendix 2). Further details of the screening process are provided in Figure 1 PRISMA flow
diagram.
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Figure 1. The PRISMA flow diagram summarising the screening process.

3.1. Characteristics of Sources of Evidence

Overall, the largest source of the included pieces of literature were non-primary research such
as reviews, reports, editorials, commentaries, and others (n=128). 108 articles were reported from the
USA, followed by Australia (n=31), Canada (n=26), United Kingdom (n=29), France (n=18),
Netherlands and Spain (n=13 each), Italy (n=12), Germany (n=11), Belgium (n=8) China and Ireland
(n=7 each), Brazil (n=5), Taiwan (n=5), Singapore (n=5), Israel (n=5) and other countries, from which
there were fewer than five articles identified (Hong Kong, Iran, Sweden, Korea, Lithuania, Slovakia,
Saudi Arabia, Portugal, Poland, Malaysia, Turkey, Greece, Qatar, Norway, Luxembourg, Romania,
Cyprus, New Zealand, South Africa) according to our search and screening criteria.

3.2. Barriers and Facilitators for Prevention and Management of Outbreaks in LTRCFs

3.2.1. Infection Prevention and Control Challenges and Response to the Pandemic

Most articles identified in the scoping review (n=200) reported facilitators or barriers to infection
prevention and control (IPC) measures in LTRCFs.

Barriers to implementing testing as a preventive measure for outbreaks included lack of PPE
despite the identification of positive cases, limited testing kits, budget shortages, delays in testing,
and asymptomatic residents or staff where a symptom-based screening was conducted [11-17].

Several articles discussed issues with PPE use in LTRCFs, particularly for residents with
cognitive impairment, highlighting the importance of PPE use by staff. In our scoping review, while
more than half of the articles reporting on PPE focused on PPE use as a protection strategy (n= 44),
the remaining articles underlined PPE availability issues (n=21) [14,17-21]. caused by limited funding
or budget allocation primarily to hospitals rather than LTRCFs [18,22].

Hygiene measures such as cleaning and disinfection, waste management, hand washing, and
social distancing [23-26] were implemented, especially in countries with experience controlling
infectious disease outbreaks such as Hong Kong and Taiwan [27,28]. However, some challenges in
controlling infections included insufficient decontamination, poor hand hygiene, and overflowing
bins with used PPE [29,30].
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Staff working in multiple LTRCFs increased the risk of COVID-19 outbreaks [31-33]. To address
this, the Canadian government banned staff mobility,34 and financial support was provided to
employ extra staff as reported by Lum et al. [35].

As transferring residents to hospitals can pose a risk of infection spread [36], telemedicine and
limiting hospital visits were suggested as alternatives during the pandemic [35-37], while some
facilities limited hospital visits only to stable residents [36,38].

In terms of facilitating the outbreak prevention and management, international literature
suggested various COVID-19 testing strategies, including universal and mass testing, targeted testing
with preventive measures, routine testing, symptom-based testing, testing before new admissions to
LTRCFs, testing of staff after holidays, and rapid antigen testing. Some studies described the
advantages of universal testing of residents and staff in rapidly containing the COVID-19 infection
[39-42]. Studies conducted in Spain and Germany have explored alternative ways to test for COVID-
19, e.g., testing the nursing home's wastewater for the virus [43] and using mouthwash testing after
gargling [44] as a cost-effective and fast screening method.

Another significant preventive measure reported in the articles (n=21) was vaccination,
especially after the authorisation of the emergency use of the COVID-19 vaccine on December 11,
2020 [14,45-50].

Facilities implemented visitor restrictions and new admissions bans to control the virus spread
in Hong Kong [35], Belgium, France, Germany, and Italy [51], the USA [26], Turkey [52], and the UK
[53]. The IPC measures and visitor screening were also recommended in the USA studies [36,54,55].
Evans [56] suggested screening visitors for international travel, respiratory symptoms, and contact
with COVID-19 patients.

Another IPC measure in the LTRCFs was the staff’s daily body temperature screening, however
it needed to be complemented with other screening measures [28,51].

The scoping review results indicate that effective IPC measures can be implemented in nursing
homes through government support via updated guidance, funding, resource allocation, and
addressing staff shortages [22,35,57,58]. Countries that learned lessons from airborne infections like
SARS/MERS were better prepared to manage COVID-19. A study conducted in Hong Kong by Lum
et al. [35] found that public health interventions and changes in population behaviour were successful
in preventing COVID-19 infections in LTRCFs or adult daycare centres.

Overall, after analysing the data from all articles that reported on IPC, it was found that a
weakness in one IPC strategy could lead to other weaknesses. Despite the strengths of IPC measures,
other challenges mentioned further might have acted as barriers to the prevention and control of
COVID-19 outbreaks in LTRCFs.

3.2.2. Social Model of Care and the Built Environment of Nursing Homes

In total, 54 articles were identified that reported building-related factors for IPC implementation.
The building characteristics were reported as both a facilitator and a barrier. Most of the barriers were
related to facilities” size and location, availability of communal areas for residents, poor ventilation,
inappropriate facilities for isolation, overcrowding, and residents with dementia and wandering
behaviour. The factors to overcome these barriers were reported as the important role of nursing
home design, including smaller building size, facilities consisting of several buildings, the availability
of single ensuite rooms, and better ventilation in preventing and controlling outbreaks.

The size of a nursing home facility played a crucial role in controlling the spread of COVID-19
infection. Larger facilities faced more challenges due to their building design and staff working with
both COVID-19-positive and negative residents [30,31,59,60]. In contrast, smaller facilities with single
ensuite rooms were more flexible in responding to infection risk and had fewer deaths and COVID-
19 cases [61]. The role that the built environment plays in achieving a balance between IPC and the
quality of life of nursing home residents was viewed as an important issue. For example, the
greenhouse model [62-64], which involves creating small, residential-style houses with 10-12
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residents and has three core values: being a real home, ensuring a meaningful life, and having
empowered staff, was viewed as a significant facilitator.

Communal places like dining rooms and shared spaces were key factors in the spread of airborne
infections in LTRCFs [63,65-67]; therefore, spending time and eating in individual rooms was
suggested.68 Indoor environment characteristics, such as clutter, porous surfaces, and inadequate
cleaning of communal areas and residents' rooms, were also identified as barriers to outbreak
management [65]. High-quality air and ventilation were reported as key factors to prevent airborne
infections by reducing the concentration of pathogenic viruses in LTRCFs [56,69,70], while poor
ventilation was a barrier to managing viral spreading [63,71,72]. An Australian study by Brass et al.
[72] found that places with poor ventilation and areas where staff did not use masks, such as
lunchrooms, become dangerous sources of airborne infection. CO2 levels in such areas did not return
to baseline levels for several hours after these peak periods. As a solution to this risk, refreshing the
indoor air in shared areas with effective natural or forced ventilation [72,73] and high-quality air
filtration systems and CO2 control [72,74,75] were recommended.

Inappropriate isolation facilities for COVID-19-positive residents were reported as another
barrier to IPC in LTRCFs [13,63,76,77]. Goldstein et al. [76] recommended not releasing COVID-19-
positive residents from hospitals until proper isolation can be provided at the facility. In addition to
poor isolation facilities, residents with dementia who had limited cognitive capacity to comply with
isolation principles were a significant risk for infection transmission to themselves and others [78—
80].

The location of care facilities near densely populated areas poses a challenge in preventing
COVID-19 outbreaks due to community-acquired infections [59,81]. Australian studies have shown
that community transmission is a strong predictor of outbreaks,65 and nursing homes in
metropolitan areas are at higher risk [82].

3.2.3. Nursing Home Staffing

Staffing issues were highlighted in the literature as a significant challenge to coping with the
COVID-19 pandemic. There were 123 articles that addressed staff factors in COVID-19 outbreak
management. Most of the barriers to outbreak management related to staff issues were staff
shortages, lack of paid home isolation periods for staff who tested positive, non-healthcare staff in
the facility, temporary staff issues, high turnover rates, lack of policies to support staff, and limited
numbers of highly-skilled staff due to financial concerns [12,31,83-86]. Aidoud et al. [87] from France
argued that geographically isolated nursing homes were challenged with fewer medical and nursing
resources. Although self-isolation of staff in their homes (paid isolation leave) was suggested
[67,76,88], COVID-19-positive staff in some facilities continued to work [84] due to significant staff
shortages.

Facilities were concerned about the intensity of staff movement as it posed a challenge to control
the infection spread. To address this issue, some facilities suggested non-essential healthcare workers
work remotely.89 Additional staff allocation from a single centre and government financial support
to recruit extra staff and deploy staff from different areas of healthcare were found to help address
staff shortages [90,92,93].

A small group of studies referred to the support provided to facilities by other healthcare
professionals such as staff from Red Cross in Germany [92], military personnel in Canada [85] and
Israel [19], charity organisations [19], and non-healthcare staff, however, on some occasions, their IPC
knowledge level was concerning. To address this, extensive training was provided to all staff,
including non-healthcare staff such as security, cleaning, catering, and others [58,94].

Isolation as an IPC measure during residents’ new admissions or readmissions to the facility
from a hospital helped identification of positive cases and prevented outbreaks [66,95-99]. A USA
policy recommendation document recommended units having separate entrances/exits or installing
temporary walls/doorways for new admissions or re-admissions of COVID-19-positive residents [99].
Although a self-isolation of COVID-19-positive staff in their homes was proposed as an IPC strategy
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[38,40], this was not always possible for many facilities with staff shortages and there were
suggestions that asymptomatic COVID-19-positive staff could work with COVID-19-positive
residents [89].

Our scoping review identified that some facilities (especially for-profit) prefer to employ less-
skilled or temporary staff to reduce salary costs due to limited budget [30-32], while some studies
reported that for-profit facilities had more COVID-19 cases [12,82,100]. Recruitment of permanent
staff in nursing homes was suggested to address this issue65; however, resource allocation and
business models in private nursing homes were the main factors preventing that.

Staff IPC training, including PPE use, was another prominent area reported in the international
literature for COVID-19 outbreak prevention and management. Some studies emphasised that staff
with inadequate training on PPE use were a risk of spreading the infection [101,102]. In the USA,
Cigler [68] found that a significant number of staff were not trained in containment protocols,
although, according to Blackman et al. [78], facility-wide mandatory staff training was implemented
as part of IPC strategies during the pandemic. As a solution to overcome this challenge, trained IPC
nurses (especially registered nurses as infection prevention specialists) were assigned to update staff
knowledge on IPC and observe their PPE use [55,91,92,103]. Gosch et al. [55] from Germany
recommended designating a person within each LTRCF to lead and coordinate IPC measures.

3.2.4. Leadership and Staff Practices

The COVID-19 pandemic taught many lessons to the world, some of which highlighted the
importance of leadership and the power of well-trained staff [13,23,66]. In our scoping review, 51
articles reported on the leadership and resilience of staff during the COVID-19 pandemic. Especially
during earlier waves of the pandemic, LTRCF staff faced significant challenges, fear, and anxiety,
mostly due to fighting against the unknown while protecting their vulnerable residents.

The COVID-19 pandemic caused negative psychological impact on staff because of the new,
highly contagious infection that resulted in high mortality rates in vulnerable population [104],
including self-blaming, fear of spreading infection to themselves and their families, concerns about
their residents [104-107], and blaming by the media [31,105,108,109]. Shiftwork for long hours
increased the risk of acquiring infection [101,110] and staff burnout [105]. On the other hand, there
were discussions on staff commitment and resilience during the pandemic. To reduce the fear of the
unknown among staff, it was recommended to create IPC teams consisting of nurses, doctors,
caregivers, and LTRCF managers and organise up-to-date training sessions and short daily meetings
[106]. In a study by White et al. [105], the importance of teamwork was highlighted to alleviate fears
and cope with the emotional impact of illness and death in nursing homes and in the news by sharing
their goals of improving the residents' care and supporting each other in various roles as caregivers,
entertainers, spiritual supporters, or family members. Baughman et al. [111] from the USA conducted
a 16-week virtual interactive educational IPC series, which enabled nursing home leaders to create a
supportive peer-learning community with timely updates on COVID-19 infection control practices
as well as emotional support, therefore, similar initiatives may provide valuable mechanisms to
support staff resilience and well-being. Furthermore, well-trained and highly skilled staff could take
leadership roles in LTRCFs [90,91,112], which is a strong facilitator for effective outbreak prevention
and management.

3.2.5. Support and Guidance Received During the Pandemic

In the COVID-19 era, we learned the importance of communication and collaboration in
healthcare settings. In this scoping review, 100 articles reported on the help, support, and guidance
that enabled cooperation between facilities and healthcare authorities. While the main barriers to
outbreak management were lack of government financial support and guidance and LTRCF staff’s
knowledge and skills limitations on responding to the rapid deterioration of residents due to COVID-
19, examples of facilitators were: staff training, a collaboration between hospitals and LTRCFs,
publishing evidence-based best practice guidelines, updating staff about new guidelines on COVID-
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19 management, and providing mobile or virtual specialist teams to consult residents [65,66,76,87,90—
92,109,113,114].

Additionally, it was essential to guide staff on how to find and access updated information. For
example, in a guideline published by the Australian Government [115], they listed information-
sharing channels such as stakeholders, bulk information distribution services, and newsletters.

The literature also reported on assigning IPC champions as designated persons within each
LTRCF who were trainers responsible for IPC measures and observation of staff IPC practices
[55,65,114,115].

During the pandemic, LTRCFs faced complex COVID-19 cases due to residents' comorbidities
and frailty. To address this challenge, support from multidisciplinary geriatric teams was crucial. The
articles reporting on collaboration between acute care facilities (e.g., specialist or geriatric teams) and
LTRCFs discussed it as a strategy for timely testing and identifying positive cases, timely access to
tests and PPE, and getting expert support for the management of positive cases [118-120]. This
collaboration and support could be achieved by conducting mobile or virtual team visits
[110,119,121].

3.2.6. Learning and Priorities

Most studies in this scoping review highlighted the importance of a comprehensive IPC
approach to managing outbreaks in LTRCFs, which includes rigorous IPC measures, early detection
and timely isolation, adequate built environment in LTRCFs (e.g., facility design, ventilation, and
other engineering measures), and vaccination.

One of the key learnings for future pandemic preparedness made visible by this scoping review
was developing and having at disposal an effective and efficient contingency plan at all levels that
includes training staff and empowering them in decision-making and embedding IPC into work
culture.

Most studies in this scoping review demonstrated that the effectiveness of outbreak prevention
and control strongly depends on the preventive attitudes and behaviours among LTRCF staff, such
as the thorough implementation of IPC measures and adherence to IPC measures by everyone. Many
studies emphasised that training all staff, including non-clinical support staff, was important to
ensure everyone followed IPC measures, and often the persons-in-charge were trained to train
further the nursing home staff.

National- and facility-level leadership, intersectoral collaboration, and policies that facilitate
access to critical resources were all significant enablers of success. Greater integration between
hospitals and residential care services, especially regarding staff mobility and readiness to work in
different environments was recommended in many studies.

4. Discussion

This scoping review was conducted to explore international literature on factors contributing to
outbreak prevention and management in long-term residential care facilities (LTRCFs). It specifically
focused on barriers, facilitators, key learnings, and priority areas for the future in relation to COVID-
19 outbreaks in LTRCFs to inform policymakers and decision-makers about future pandemic
preparedness with support from a synthesis of the international literature.

The COVID-19 pandemic had multiple negative impacts on LTRCFs, especially nursing homes.
Our scoping review highlighted numerous ‘fragilities” in this sector that contributed to poor
outcomes, but we also identified multiple facilitators that successfully mitigated some of the adverse
impacts. Multiple factors simultaneously contributed to the challenges including infection prevention
and control challenges, the built environment of nursing homes, nursing home staffing, leadership
and staff practices, and support and guidance received during the pandemic. Findings from this
scoping review show many commonalities across organisational, environmental, and individual
factors, such as the need for adequate staff levels and training, adequate facilities, and clear
communication of guidelines and protocols, that impact the ability to effectively manage the COVID-
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19 outbreaks in LTRCFs [122] and require multidisciplinary approach and action at all levels [123-
125]. A scoping review conducted by Giri et al. [122] 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, found that both internal (facility and resident characteristics, staff, and asymptomatic
transmission) and external (community infection rates, admissions, and PPE) factors predisposed
nursing homes to an increased propensity of spread. Numerous strategies were employed to attempt
to mitigate the negative impacts such as widespread testing, isolation and cohorting, staff protection,
using technology in care, and physical and mental health support for residents. The review found
that changes can be implemented in the physical spaces, practices, and regulations of nursing homes
in response to the pandemic. These changes are aimed at preparing for any future pandemics and
improving the overall quality of care provided.

This scoping review highlighted the importance of a comprehensive IPC approach to manage
outbreaks in LTRCFs. Similar to our results, previous studies found that symptom-based or
temperature-based screening and single-point-prevalence testing were found to be ineffective, and
repeated universal testing of residents and staff was considered crucial [126,127] as asymptomatic
and symptomatic cases may have a similar potential for transmission [128].

To ensure the success of comprehensive outbreak management in future public health crises
effective preparedness strategies need to be applied. Likewise, the value of having a detailed formal
contingency plan and emergency response protocols in place, which are essential for outbreak
prevention and control, was stressed in other studies [125,129]. A key goal of future effective
contingency plans is to use complex information to develop integrated models that capture the factors
underlying effective outbreak management. A framework was proposed by Behrens and Naylor [125]
designed to solicit active engagement from nursing home leaders, government agencies, and other
key stakeholders, to facilitate internal and external decision-making and collective action. This
framework aims to address public health threats and identifies policy options focused on ensuring a
shared understanding of changes in nursing homes’ operations throughout the COVID-19 crisis,
improving access to additional essential resources needed to mitigate the impact of the crisis, and
promoting shared accountability for consistently achieving accepted standards in core quality
domains. Yoon et al. [129] suggested a 6-domain plan to establish a better healthcare system that is
prepared to manage a pandemic, which includes medical institutions (including LTCRFs), workforce
(supply, training, deployment, well-being), equipment (supply and allocation of resources), COVID-
19 surveillance (rapid detection), data and information application (management and sharing), and
governance structure. Similarly, at the organisational level, carefully formulating realistic
contingency plans, consistent with available resources, is important to improve staff preparedness in
the event of a recurrence of the pandemic [129]. Decision-makers play a crucial role in managing
outbreaks. They are responsible for staffing, logistics, public health interventions, communication
with professionals and the public, planning for future response needs, and setting priorities for
funding. To do this, decision-makers must quickly analyse data from various experts across different
fields, identify gaps in the data, and use epidemiological analysis to make operational decisions,
therefore, a cooperative approach and coordinated efforts can improve decision-making in outbreak
response. Thus, a structured approach that will improve the response during outbreaks and reduce
the scale of outbreaks needs to be developed [129].

Most studies in this scoping review demonstrated that the effectiveness of outbreak prevention
and control strongly depends on the preventive attitudes and behaviours among LTRCF staff, such
as adherence to and thorough implementation of IPC measures by everyone. Indeed, given that much
behaviour results from decision-making and self-regulation [130], social and behavioural factors are
critical to the emergence, spread, and containment of the human disease, and are key determinants
of the course, duration, and outcomes of disease outbreaks [131]. Most of the studies included in this
scoping review had a common theme running through them - that LTRCF staff showed a great deal
of commitment and resilience, despite being faced with the challenge of dealing with an unknown
epidemic outbreak. This trait proved to be a strong facilitator and was essential in mitigating the
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outbreak, even though these nursing homes had limited resources, and their built environments were
not conducive for such situations. A Cochrane review [132], showed that a “duty of care” was
perceived as an important influence on whether healthcare workers could, or could not, adhere to
the guidelines. The review found that when healthcare workers felt they placed a high value on the
importance of IPC, they had increased adherence, and incorporated IPC more intuitively into routine
practice [133]. Workplaces where all staff adhered to IPC guidelines created a culture whereby
healthcare workers had a sense of "pulling together" [134]. Healthcare workers felt they should take
professional responsibility for effective control practices [135-137]. In addition, peer pressure in the
workplace could facilitate adherence, and healthcare workers would remind each other to wear
masks/respirators [135,137-139]. Lam's 2018 [138] review that analysed nurses' readiness for
infectious disease outbreaks highlights the importance of leadership, support, training, and
education, in addition to individual factors such as knowledge and professional values. Likewise, it
was clear in our scoping review that leadership was an important factor in the adoption of preventive
attitudes among LTRCF staff and adherence to IPC measures.

To ensure staff are fully and confidently engaged in IPC practices, staff IPC training is an
important prerequisite. Nursing homes urgently responded to the COVID-19 pandemic by providing
rapid and intensive staff training. Specifically, staff were trained on best practices for preventing the
spread of COVID-19 within the nursing home environment and the appropriate protocols to follow
in case of an outbreak. Many studies emphasised that training all staff, including non-clinical and
support staff, was important to ensure everyone followed IPC measures, and often the persons-in-
charge in nursing homes were trained to further train the nursing home staff [141,142].

A systematic review by Nexg et al. [143] suggested that train-the-trainer models can be effective,
affordable, and time-saving alternatives to other training programs, considering staff shortages faced
by most healthcare systems. Globally, the LTRCF staff training on IPC was one of the identified
priorities described in many studies and was instrumental in building capacity through both in-
person and virtual training, the latter being most appropriate in the pandemic situation [144].

Lastly, this scoping review showed that the built environment's role in achieving a balance
between infection prevention and control and the quality of life of nursing home residents is a critical
issue that needs more attention and reconsideration. The nursing home designs can adversely affect
older people, and these problems have been exacerbated by COVID-19 and the associated failures in
infection control [63,145,146]. In addition to physical health issues, LTCRFs’ built environment
exacerbates psychosocial and mental health challenges brought by COVID-19 due to quarantine,
constrained social interaction, restricted visits from family and friends, the cancellation of shared
activities, or the wearing of personal protective equipment by staff [147,148].

While most design strategies have been reactive to the context of COVID-19, it is essential to
have a proactive approach to improving the quality of life through architectural design. Anderson et
al. [63] proposed a multi-scalar model (at macro-, meso-, and micro-levels) that provides convergence
between design for infection control and design for improved quality of life that leads to nursing

home resilience and, eventually, pandemic readiness.

Designing nursing homes that are adaptable in the face of changing conditions is crucial to
prepare for potential vulnerabilities and serious consequences of infectious outbreaks, therefore
healthcare leaders need to collaborate with architects and designers to create design solutions for
LTRCFs that promote quality of life while also preparing for pandemics and other crises [63].

Future pandemics are inevitable [2]. Still, we can reduce the risk, especially for vulnerable
populations such as nursing home residents, by being prepared and incorporating the necessary
changes in healthcare infrastructures based on the lessons learned from the COVID-19 pandemic
internationally.

5. Limitations

Some limitations should be noted regarding this scoping review. While the authors took many
steps to ensure all relevant articles were included in the review, it is possible some studies were
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missed due to the selection of only English language material. The strength of this review is that we
applied a systematic and rigorous search strategy to retrieve relevant articles according to the review
questions. Although this research cannot reflect the entire body of research on COVID-19 worldwide,
it suggests some evidence for and provides information for the research community, policymakers,
and health professionals to revise policies and practices and identify new research areas for future
pandemic preparedness.

6. Conclusions and Future Directions

The risk of infectious disease is shared worldwide in an increasingly interconnected world.
Findings from this scoping review suggest a comprehensive, integrated, multidisciplinary approach
to preparedness planning for future pandemics. The COVID-19 pandemic, including the rapid global
circulation of evolved strains, emphasizes the need for a collaborative global strategy for infectious
disease research and control. This necessity arises because the prevention and control of infectious
disease outbreaks are complex and require integrated health and care systems, alongside response
plans that consider all essential aspects of long-term residential care, including an adequate built
environment and capable, empowered staff. With the knowledge gained, every LTRCF, particularly
nursing homes, can formulate new pandemic preparedness plans that incorporate staff
reorganization, PPE procurement, and efficient space allocation strategies. Planning is only one
aspect of being future-ready; another is fostering the systems and mindset necessary to manage
situations of this scale. For this, employee education, support, and safety are vital. These steps will
ensure that the long-term residential care and healthcare systems respond logically and efficiently
during these and future challenging times. Undoubtedly, the insights gained from the crisis will
guide our actions in the post-COVID-19 world.
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