Residen�al Long-Term Care and COVID-19: Role of the Built
Environment in Balancing Infec�on Control and Quality of Life

Key Findings and Recommenda�ons 2022

10.4.3 Overall Building Layout and Circulation
Excerpt from report - For the full report see www.residentiallongtermcaredesign.ie/resources/

Grey, Xidous, O’Donoghue, Burke, Puntambekar, Kennelly, O’Neill (2022) Residen�al Long-Term care and Covid-19: Role of
the built environment in balancing infec�on control and quality of life - Key Findings and Recommenda�ons 2022

TrinityHaus

www.tcd.ie/trinityhaus

Residential Long-Term care and COVID-19: Role of the built environment in balancing infection control and quality of life
Key Findings and Recommendations 2022

10.4 Built environment issues across key spatial scales

10.4.3 Overall Building Layout and Circulation

18: Il Paese Ritrovato has a simple layout based on a traditional square enclosed by perimeter
buildings. All key residential and amenity spaces are accessed via the open space within the square.

a) Overall layout of the setting providing a human scale and supporting accessibility
Key design considerations for quality of life
Literature findings: Fleming and Bennett (2017) discuss the importance of a ‘human scale’
in any setting for people with dementia. In this regard they present evidence relating to
three key factors:
•

Number of places (beds): fewer places/beds in settings linked to improved quality of life.

•

Physical/spatial size: larger spaces have been connected to greater levels of disturbance,
while more compact spaces have been shown to provide more comfort and to aid
resident supervision and care. This involves a move away from a high number of beds,
long corridors, more circulation space towards smaller, more compact units.

•

Social density: lower social density (i.e., more floor area or space provided per resident)
connected to better care and social interaction outcomes.
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Stakeholder feedback: Within the last few years, some of the case study settings have been
reconfigured from large traditional medical model settings into smaller household units
providing more home-like residential environments. The settings report that this new layout
and sub-division has helped in terms of COVID-19 related infection control.

19: St. Josephs Shankill was reconfigured into 6 ‘Lodges’ or households.

Interviewees pointed out that larger settings may take the form of multi-storey buildings. In
terms of layout, they argued that residents living on upper floors may have restricted direct
access to outdoor space or experience restricted independent mobility in terms of moving
from one floor to another or accessing the ground floor.
Many of the Irish case study questionnaire respondents, as well as the interviewees,
referred to the fact that ground floor bedrooms allowed window visits and that multi-storey
settings made window visits very difficult.
However, as seen in some of the Irish case studies the provision of a roof terraces provides
valuable open space on upper floors. For existing settings, the Pennemes setting in the
Netherlands illustrates how a roof terrace can be retrofitted to an existing building.
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20: Roof Garden in Haven Bay Care Centre (left) and Pennemes, the Netherlands (right).

21: The Hogeweyk first floor plan (left) and Humana third floor plan (right)

Furthermore, many of the international case studies provide balconies on upper floors,
mostly adjacent to the common areas. In the Hogeweyk, a combination of extensive exterior
walkways, balconies, and terraces allow residents to go outdoors on all levels, while also
providing easy access to the courtyards and gardens at the ground level.
High Priority infection control issues
Scopetti et al., advocate for the division of the setting into separate operating areas, with
controlled movement between areas to reduce infection spread (2020). In this regard,
Siegelaar et al. (2020), endorse adjustable retrofitting and flexible compartmentalisation
within settings to enable isolation of individuals and small groups.
Wang (2021) refers to dedicated environmental zones including clean (e.g., residential
rooms), semi-clean (e.g., facility clinic), and contaminated (resident areas) zones that should
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be considered at the level of site planning. Each zone should have independent airconditioning systems, dedicated circulation systems (e.g., entries and exits), and routes for
waste collection. Physical separations, such as partitions, between these zones would be
necessary in the time of pandemic, and the spaces to store these partition materials for
engineering separation should be included in planning.

Key recommendations guidelines – Overall Layout and Scale
•

•
•
•

The benefit of smaller scale settings, or settings carefully broken down into smaller units
has been outlined previously. In this regard, the layout of the setting should be broken
down and designed to provide these smaller units.
Provide a coherent, legible, and logical building layout that provides orientation for
users and is easy to understand and navigate.
For multi-storey settings, residents on all floors should have access to usable and
meaningful outdoor space. This can take the form of roof terraces or balconies.
Furthermore, access to upper floors for visitors should be facilitated through spacious
and well-ventilated circulation routes, ideally without having to travel through key parts
of the main building. In some cases, this could take the form of exterior walkways or
balcony access.

b) Building circulation supporting accessibility - Spacious, legible, and accessible
circulation areas (corridors, stairs lifts)

22: Bright and spacious circulation areas in St. Mary’s Castleblayney, Co. Monaghan.

Key design considerations for quality of life
The Universal Design Homes principles ‘Easy to approach, enter and move about in’ and
‘Easy to understand, use and manage’ are important considerations in terms of circulation
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areas. In line with the accessibility, perception and experience of the overall setting as
discussed in (a) above, spacious, legible, and accessible circulation areas are important for
quality of life in RLTC settings.
Stakeholder feedback: Some interviewees were concerned that larger settings presented
more challenges for infection control due to a higher resident population, greater traffic,
larger common areas with higher number of occupants, and challenges around accessing
multiple floors using lifts. While these are related to overall size, they are also clearly
circulation challenges in terms of the amount of people using hallways, stairs, and lifts at
any one time.
Interviewees suggested that continuous or ‘circular’ circulation routes can help with
‘wandering’.
Some interviewees mentioned the need for a balanced approach to infection control and
argued that while white walls and light floors may be good for infection control, they can
make it difficult to navigate, particularly for people with dementia.
With respect to the findings from the Irish case studies, staff members from one setting
noted that, due to its size (i.e., set over several floors) staff had to walk long distances to
retrieve items and that areas such as the nurse’s station, storage rooms etc. are located far
away from each other. Another staff member added that corridors were often too narrow
to move around in with trolleys etc.
International case studies: As discussed previously, a number of the international settings
use outdoor routes as the primary circulation within the setting. Il Paese Ritrovato uses
courtyard spaces, while The Hogeweyk employs a combination of courtyard routes and
elevated walkways at first floor level. Enclosed corridors are only used for secondary
circulation within individual buildings. Practically all circulation in Eunice Seddon consists of
covered walkways that connect all parts of the setting and these routes double as casual
and incidental social and activity spaces.
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High Priority infection control issues
Literature Findings: As outlined by the WHO (2021), building good ventilation is critical to
reducing the transmission of COVID-19 in indoor spaces, therefore all circulation areas
should be well ventilated.
Predetermined routes for patient/resident transfers within the setting (Scopetti et al., 2020)
and more spacious circulation areas / corridors are important for infection control (Siegelaar
et al., 2020).
According to Wang (2021) dedicated circulation systems for separation between clean,
semi-clean, and contaminated zones should also be considered. The location and number of
lifts and staircases also needs to be appropriately planned. Finally, a signage system focusing
on infection control should be included in design for the setting.
While the research found no studies related to passenger lifts in RLTC settings, there is one
hospital-based study from Van-Rijn et al. (2020) that examines ways to reduce aerosol
transmission of COVID-19 in hospital elevators. While acknowledging that more research is
required, these authors recommend the following:
•

Leaving elevator doors open for a longer period

•

Increasing the elevator's mechanical ventilation capacity. Current standards for the air
change rate by mechanical ventilation in hospital elevators may vary between 6 and 20
air changes per hour. If we assume that aerosol particles will be continuously mixed with
supply air, without considering particle deposition, re suspension, and stagnant flows, an
air change rate of 10 times per hour implies a 100-fold reduction in aerosol particles in
about 28 minutes. From the experiments, a 100-fold reduction in 24-30 minutes (cf. ACH
= 10) with closed doors was found, 12-18 minutes during operation, and 3-5 minutes
with open doors. The ventilation inside all studied elevators in idle position
automatically shut off after 1-2 minutes; this can easily be prolonged by reprogramming
the ventilation control software

•

Reversing the flow direction of the ventilator, and creating a unidirectional downflow of
fresh (e.g., HEPA filtered) air from the ceiling towards the floor of the elevator cabin, is a
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measure that is standard in most operating rooms to create and maintain an airborne
microbial free environment.
Stakeholder feedback: Family members from one case study mentioned that during COVID19 the layout of the setting allowed the staff to implement a one-way system/social
distance.

Key recommendations – Circulation Routes
•

Provide calm, spacious, uncluttered circulation routes articulated by visual clues
including identifiable spaces, features, connections to external spaces and views,
artwork, planting, lighting, fittings, and furniture. This will be supported by clear
wayfinding using signage, colour coding, images, or other visual cues to help create a
more easily navigated setting.

•

Where possible, a circular or looped circulation route, that passes through or runs
adjacent to the day room, may be appropriate as this provides continuous walking
routes that return a person to their starting point. This arrangement also avoids deadends and any associated disorientation or anxiety.

•

Wide, single loaded corridors are beneficial in terms of access and allow for social
distancing during periods of restriction.

•

The ability to easily create one-way circulation systems is helpful in the context of
infection control.

•

Locating key spaces, i.e., storage rooms, nurses’ stations, day rooms, close together cuts
down on walking time and enable better staff supervision.

•

Provide spacious dedicated circulation systems for separation between clean, semiclean, and contaminated zones where possible.

•

Carefully consider the location and number of lifts and staircases as part of the overall
layout and zoning to provide additional circulation capacity, and possibly separate
routes for visitors or service personnel.

•

Signage systems focusing on infection control should be included in the design for the
setting (for more information see Orientation and Wayfinding Features in 10.4.5 (b).

•

Provide increased ventilation for lifts by leaving elevator doors open for a longer period,
increasing the lift’s mechanical ventilation capacity, reversing the flow direction of the
ventilator, and creating a unidirectional downflow of fresh (e.g., HEPA filtered) air from
the ceiling towards the floor of the elevator cabin.
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c) Layout providing good internal visibility, high levels of natural light and views to
outside (including access to nature from within a building)

23: Ofalia House, Edenderry, Co. Offaly: Bright and spacious circulation areas providing good visual
access to the interior and exterior.

Key design considerations for quality of life
Literature findings: Good visibility, high levels of natural light and views to outside
(including access to nature from within a building) are an important quality of life issue for
residents in RLTC (Fleming and Bennett, 2017).
Contact with nature and biophilic design was discussed previously, and this is also important
in the context of the overall building layout. For instance, the integration of landscape and
outdoor space with the overall layout not only determines how residents interact with
nature and the outdoors, but also helps to break down and soften the negative appearance
of large institutional buildings (Grey et al., 2018).
Furthermore, if residents are not able to access the outdoors directly from a particular
space, then openable windows and views to the outside will support some level of contact
with nature. Providing obstacle free, clear glazing to outdoor areas will maximise natural
light and views to nature, while opened windows will admit fresh air and provide sounds
from outside such as birdsong and other outdoor or natural sounds.
Bearing in mind that most, if not all of the biophilic design elements described by Kellert et
al. (2011) (e.g., natural colours, views, plants, animals, natural shapes and patterns etc.) can
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be experienced within a building the overall layout of the building and how it supports
biophilic experiences from within a building is important for resident quality of life.
Particularly, for people with dementia or people whose ability to go outside is reduced,
external views and interaction with natural elements may be one of the few ways they can
experience the outdoors and have contact with nature (Gibson et al., 2007).
Stakeholder feedback: Family members and residents emphasised the importance of having
a good view to nature, especially from bedrooms. This was reiterated by many interviewees
who stressed the importance of contact with nature and access to outdoor space.
Furthermore, over half the Irish case study sites had a covered outdoor space for residents
to spend time in. Being able to access nature and the outdoors was a significant contributor
to positive health and well-being, for all stakeholder groups during the COVID-19 pandemic.
Noting the importance of nature views for their wellbeing, one resident shared that “the
view was both a help and a comfort to me during COVID-19 restrictions”.
High Priority infection control issues
Literature findings: Design qualities such as good internal visibility, high levels of natural
light and views to outside (including access to nature from within a building) support quality
of life in RLTC settings (Fleming and Bennett, 2017). Moreover, it can be argued that they
help to create a more humane environment during lockdown or quarantine.
For residents living on the ground floor, well designed windows (e.g., with low windowsills)
allowed window visits.
d) Layout provides a centrally located, high quality outdoor space or garden

24: Centrally located and easily accessed outdoor space in St. Mary’s Castleblayney, Co. Monaghan.
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Key design considerations for quality of life
Literature findings: While outdoor spaces provide direct access to nature as outlined
above), they also provide space to exercise, get fresh air (Bengtsson and Carlsson, 2006),
and exposure to the sun which provides a natural boost for vitamin D (McCartney and
Byrne, 2020).
This access to outdoor space and gardens is crucial to the health and wellbeing of people
with dementia in terms of socialising (Rappe and Topo, 2007), as therapy (Gibson et al.,
2007), as a restorative space (Moore, 2007), and as a break from the “dominant ambiance”
of the internal setting (Cohen and Weisman, 1991).
If the outdoor space is readily accessible and safe, it makes it easier for residents to go
outdoors independently, to enjoy nature, socialise, or carry out gardening. All of these
activities have been shown to be therapeutic for people with dementia and are therefore an
important part of dementia friendly design. Specifically:
“There is a need for therapeutic gardens to be incorporated as a ‘standard’
complementary element in special care units for people with dementia. Such an inclusion
directly impacts the quality of life for residents, staff and family members” (Hernandez,
2007).
Stakeholder feedback: Many stakeholders emphasised the importance of good quality and
easily accessible outdoor space, not just in terms of COVID-19, but for overall quality of life;
however, in some cases, in particular for residents that require wheelchairs or mobility aids,
there was some feedback noting difficulties in being able to access outdoor spaces in some
of the settings.
High Priority infection control issues
There is good evidence to show that outdoor spaces are considerably safer in terms of
infection risk (Bulfone et al., 2020). As a result, the creation of safe and accessible outdoor
space for activity, exercise, and social interaction is critical for infection control in RLTC
settings.
Note: See 10.4.4 (h) for further discussion of outdoor space.
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Key recommendations – Contact with Nature and Natural Light
•

•

The layout of the building should incorporate a centrally located, outdoor space or
garden that is easily accessed via the main circulation route, or key common area, such
as a living room or dayroom.
Despite being outside, it is still important to consider good ventilation in all outdoor
areas, especially in relation to any covered outdoor seating areas or similar outdoor
structures.

