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Key Messages

e Inresponse to population growth and housing demand, urban densification is giving rise to
the phenomenon of High-Density Living (HDL). Ensuring these environments promote
health and well-being requires intentional design and public health collaboration and input.

e Environmental determinants of health (EDOH) are key factors in an individual's
environment in the HDL context that influence their health and well-being through air
quality, thermal comfort, access to nature, and social connectedness.

e Four key themes related to EDOH were identified that can inform strategies to expand
urban density while protecting public health. These include:

o Building climate change mitigation and adaptation strategies into HDL

o Minimizing the negative environmental sensory disruptions and maximizing
positive environmental sensory stimuli

o Designing HDL communities that encourage active living for all

o Fostering social connectivity

e Interventions can be categorized as passive, requiring minimal user interaction or active,
requiring residents to actively be involved in the intervention.

e Effective interventions require awareness of equity disparities and a commitment to act,
to avoid reinforcing or worsening existing inequities.

e Environmental public health professionals can advocate for health-promoting planning and
collaborate with urban planners and policymakers, using tools such as existing healthy built
environment frameworks.

e Significant challenges and knowledge gaps remain as there is no consistent definition of
HDL, and more Canadian-specific research on health impacts of HDL is needed. Challenges
include consideration of affordability, long-term maintenance, and aging populations.
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Introduction

Introduction

Canada’s population has grown steadily over the past decade, growing by nearly 20% in that time and now
surpassing 40 million people.! The majority of this growth has been fuelled by immigration and many
metropolitan centres such as Vancouver and Toronto have experienced a large proportion of this growth.?
However, smaller cities such as Halifax, Kitchener, and Calgary are now some of the fastest growing
municipalities in Canada.3* To accommodate population growth, a substantial increase in housing units is
needed; however, ensuring growing communities are healthy for their inhabitants requires an
understanding of how expanding density can affect public health.

While Canada’s population size grows, housing builds are moving away from traditional suburban or urban
sprawl to more urban densification.> This is often seen in the form of multi-unit residential buildings
(MURBSs) such as condominiums or attached housing such as townhouses. Increasingly scarce developable
land within urban centres and the environmental and economic consequences of expanding suburbs are
driving urban densification. More densely populated urban spaces give rise to the phenomenon of High-
Density Living (HDL).

This evidence brief provides an overview of the concept of HDL and presents the findings of a rapid review
of academic and grey literature for evidence related to HDL and its relationship with health. The findings
are intended to inform public health practitioners, urban planners, and policymakers on how to shape HDL
neighbourhoods into healthy built environments. The scope of this paper presents a high-level overview of
the evidence, reflecting current evidence and knowledge gaps.

Background

Defining high density living (HDL)

Currently there is no consistent or unified definition of HDL found in the academic literature, making it
challenging to identify if and how HDL is linked to health impacts.® HDL can refer to either qualitative or
guantitative definitions. Qualitatively, HDL can be defined as a highly populated area with an overall
abundance of high-rise housing (e.g., apartments or condominiums of more than five stories). Communities
labelled as compact communities are also considered as HDL. Quantitatively, HDL can be defined by a high
number of housing units per area, or a high living space to housing unit area ratio.”® In some regions, HDL
is defined as greater than 60 dwellings per hectare, with 20—40 dwellings per hectare being middle density
and less than 20 net units per hectare being low density. Other regions use the concept of floor-area ratio
(FAR) or floor-space ratio (FSR), which is the building floor area in relation to the lot size.? Some jurisdictions
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specify maximum densities. For instance, Coquitlam, BC, and Calgary, Alberta’s city planning departments,
use 5.0 FAR as the maximum for a high-density apartment building, while Guelph, Ontario, has a maximum
of 150 units per hectare.10-12

HDL should not be confused with overcrowding, which relates to a specific dwelling space exceeding its
capacity, resulting in negative health outcomes for the inhabitants. Overcrowding can occur in both HDL
and non-HDL neighbourhoods.!3

Reference concepts

There are several similar concepts or frameworks that share key features with HDL in their design and
goals. Reference may be made to these concepts throughout this paper, which include:

e 15 or 20 minute communities — A well-known model of urban planning that focuses on designing a
community in which one can access their daily necessities by active modes of transport such as walking
or cycling within 15 or 20 minutes.

e Smart Cities or Smart Growth — An urban development model that focuses on mixed land use, diverse
housing, and active transportation (walking, wheeling, cycling).*®

e Healthy Built Environment Linkages Toolkit — A model that links aspects of design, planning, and health
using a five-pillar framework.®

e The 9 Foundations of a Healthy Building — A model that describes nine key elements of a building that
support and promote health.'’

e Urbanization — The process through which cities grow and increasing percentages of the population
come to live in the city.*® This often occurs synonymously with HDL.

e Densification — Simply the act of increasing population density in an area, unrestricted to rural or urban
areas. For instance, Squamish BC, has moved towards densification despite not previously being
considered to be a typical urban core.*®

Research questions

The following research questions guided this work:

1. What are the key environmental determinants of health (EDOH) to be considered for those living in
HDL?

2. What are the best practices to address these EDOHs, to ensure they support the health of those who
live in these environments, and what are the challenges to implementing these practices?

3. What are the knowledge gaps that exist regarding health and HDL?
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Methodology

Literature search

A literature search of the most recent (past five years) academic and grey literature was conducted to
answer the research questions. A literature search was done using SCOPUS databases for peer-reviewed
academic literature (includes MEDLINE and EMBASE) and Google advanced search for grey literature.
Articles from 2019-2024 were collected; older literature identified via backward chaining was also included
where relevant. Additional resources identified via internet searches and expert consultation were also
included where relevant. The results of the review were synthesized narratively by a single reviewer, and
the synthesis was subjected to internal and external review. The complete search strategy including key
search terms are included in Appendix A.

Expert consultation

Consultation with four Canadian public health experts was conducted to enrich the evidence brief with
their experience working in HDL settings and to offer a Canadian lens to the work. At the end of the drafting,
the same public health experts assisted in the external review process of this evidence brief.

Limitations

This evidence brief focuses on literature from the past five years and may exclude older or newer published
studies. There is also limited research directly addressing high-density living in the Canadian context, so
evidence may be drawn from international studies where applicable. Additionally, this brief does not aim
to evaluate the merits of HDL. Instead, it explores how to respond to this growing reality and identifies key
areas for action and improvement.

Results

Understanding environmental determinants of health

Environmental determinants of health (EDOH) are factors from an individual’s environment that influence
their health and well-being.2%2! These can include physical, biological, social, and chemical factors. To
create a high-density community that minimizes negative health impacts and promotes health and well-
being, it is important to understand what these factors are and what opportunities there are to enhance
EDOH or remove challenges and barriers to addressing EDOH in densification initiatives.
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The literature review identified four recurrent themes related to EDOH as seen in Table 1. These are the
key recommendations suggested by recent literature that contribute to building healthy high-density
communities. Each theme is shaped by the combination of multiple EDOHs. To achieve a healthy high-
density community, specific actions or interventions that alter the EDOHs are recommended for each
theme. Interventions can be categorized as passive or active. Passive strategies have the desired
interventions built into the housing design and require minimal effort from users. Meanwhile, active
strategies require users’ conscious efforts to enact the interventions as needed. Passive strategies are more
effective as they do not depend on the individual’s effort or compliance. Some examples of interventions
or actions that could be adopted to achieve the outlined themes are provided in Table 1. Although parceled
out as distinct themes, they are often overlapping and interconnected.

Table 1. Overarching themes, related Environmental Determinants of Health (EDOHs), and potential
interventions

Theme Examples of related EDOH Examples of interventions and actions
1. Incorporating climate e Thermal comfort e Cooling strategies (active & passive)
change mitigation and e Ventilation e Heat mitigation of the microclimate
adaptation strategies e Green space e Protecting and acquiring more land for

e Blue space blue and green space

e Air quality e Reducing or removing parking minimums

in condominiums to reduce traffic and
vehicle emissions

2. Optimizing residential e Transportation e Traffic regulations
sensory intake e Light pollution e [nfrastructure and design — sound, light,
e Sound pollution and olfactory considerations
e Green space e (City lighting regulations
e Blue space e Window or eye-level greenery
e Air pollution e Resident policies relating to smoking,

safety, or noise

3. Promoting active living e Active and public transportation | e Increasing shared transportation modes

for all e Physical activity e Active designs in building

o Safety e Safe and attractive active transportation

e Amenities access infrastructure

e Community design e Climate-sensitive street design

e Green space e Discouraging car-centricity

e Blue space e Mixed land use
4. Fostering social e Social connection spaces e Interactive daily spaces and shared
connectivity and resident e Safety amenity spaces (outdoors and indoors in
perceived safety e Amenities access multi-unit dwellings)

e Community design e Resident engagement

e Active transportation e |mproving community connections
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Exploring EDOH core themes

This section will examine the four key themes identified in Table 1 and describe potential HDL interventions
identified for each theme. Principles from the Healthy Built Environment (HBE) toolkit and 9 Foundations
of a Healthy Building helped guide the identification of the themes and interventions.'®’

Theme 1: Building climate change mitigation and adaptation strategies into HDL

Climate change is an increasingly pertinent threat to
human health. Its effects include extreme weather
events, wildfires, flooding, landslides, and changing
infectious disease patterns and geographical
distribution.?2?2 Climate change can cause a range of
human health impacts including exacerbation of

50

chronic diseases, overheating, heat strokes, and death. 4;;\’

For urban communities in a typical HDL setting, heat is ',m :
an important consideration in a changing climate. ’\‘0
Urban high-density communities may be impacted —

disproportionately by climate change if the community
experiences a reduction of urban green spaces (UGS) or an increased urban heat island (UHI) effect, caused
by densely packed buildings and paved surfaces that trap and amplify heat from the sun and other sources
including furnaces, air conditioners, and vehicles.?3-2>

Innovative climate adaptation and mitigation approaches can create healthy high-density living
environments with improved indoor and outdoor thermal comfort, cleaner air quality, improved
ventilation, reduced moisture and potential for mould growth, and better self-reported health and well-
being. Key recommendations for healthy HDL include:

A. Cooling strategies

Cooling strategies for residents during heat events are an increasingly important adaption measure for
rising temperatures experienced across Canadian cities.2® This reflects the need to include the provision
for, and optimization of, dedicated spaces for cooling down. Within each dwelling unit, air conditioning
(AC) units, blackout curtains, reflective window tinting, and balcony access are useful features.?’ Local
policies ensuring mandatory AC units in all new buildings may be helpful, particularly in cities
increasingly affected by heat waves but where AC units are uncommonly found, such as Vancouver and
Montreal.?® AC units are required in spaces where passive cooling methods are insufficient to prevent
indoor overheating, and can rapidly bring a room’s temperature to a safe level.

Heat pumps can produce both heat and cool air, and can reduce costs by being energy efficient and
reduce greenhouse gas emissions when powered by renewable electricity.?®3° They can be considered
as an option to replace gas-fuelled heating and cooling systems, and can be built into new
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developments or retrofitted.3! Using building codes or bylaws to enforce designated maximum
temperatures in living spaces, such as providing one living space within new buildings that does not
exceed 26°C in Vancouver’s recently updated building codes, is another strategy to prevent unsafe
indoor conditions.3%33

The cost of acquiring air conditioners and retrofitting heat pumps may be prohibitive for low-income
populations. Shared cooling spaces in MURBs can provide reprieve from the heat for residents. Outside
of residential buildings, creating accessible cooling centres that are perceived as safe, culturally
sensitive, with adequate capacity and resources (e.g., food and water for prolonged stays) is vital.3*
Increasing covered seating in parks and greenspaces (such as using shade sails) and implementing water
mist spray systems (e.g., in bus shelters, parks) are helpful for achieving thermal comfort.3>-37 Adding
these types of cooling features should be done safely and avoid any unintended consequences. For
example, ensuring there is a plan to manage misted water systems or fountains can prevent them
becoming a Legionella reservoir.38

B. Heat mitigation by urban design

To bring down the indoor temperature of a residential unit, studies show that enhancing wall insulation
material and using low emissivity glazed windows can prevent heat trapping from the sun while
maintaining daylight.?*° The orientation and angle of building designs can also be optimized, especially
with assistance of computer modelling, to better maximize wind corridors and reduce heat
trapping.*®*! Using nature-based solutions (NBS), such as increasing greenspace (e.g., parkland), tree
canopies or other vegetation along the streets, and rain gardens, or installing green facades and green
roofs, can help reduce microclimate temperatures and UHI effects.?%4243 Selecting optimal plant
species used in these NBS with higher leaf density, wider shade coverage, and greater height can further
optimize this effect.* Improving shade coverage using natural shade (e.g., vegetation) and built shade
(e.g., pergolas, umbrellas, shade sails) in outdoor areas such as playgrounds and streets not only
reduces UHI and surface temperatures on play structures, but also has other co-benefits such as
protection from ultraviolet radiation, energy conservation, promotion of outdoor activities, and
reduced air pollution.®> Non-NBS solutions such as selecting high albedo materials such as brighter
concrete for pavement, building facades, and roofs can reduce the amount of heat absorbed, which
can reduce the temperature in the urban heat island.*®

C. Create utilize, and protect blue and green spaces

Existing open green and blue spaces should be protected and utilized as these spaces have many
positive impacts on an individual’s health and well-being and promote the health of our natural
environment. Environmental benefits of creating blue and green spaces include preventing floods,
protecting and promoting biodiversity, improving water quality, and reducing carbon emissions.*’
These spaces also greatly contribute to heat mitigation and cooling by providing shading, absorbing
heat, and enhancing air circulation, thereby reducing the microclimate temperatures as discussed
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above.*® Other co-benefits of urban trees include attention restoration, mental health improvements,
stress reduction, clinical outcomes, and active living.*® Turning underutilized land into green or blue
spaces will further enhance these effects. Reducing the intensity of urban development on either side
of the blue and green spaces can help protect these areas.”® While housing development addresses
immediate shelter needs, integrating green spaces provides substantial long-term environmental,
health, and social benefits.”>>? It is noteworthy to emphasize that green spaces and green features
require routine maintenance to ensure long-term benefits of these measures.>*>*

D. Reducing anthropogenic heat and carbon emission

Residents and buildings generate carbon emissions by using fossil-fuel based electricity sources and gas
burning appliances. Air conditioning, for instance, is an effective cooling strategy and is lifesaving in
extreme events, preventing heat-related injury or death. However, it can produce anthropogenic heat
that is released outside of the unit and can contribute to UHI effect and the generation of carbon
emission, depending on the source of electricity.>> The negative and positive impacts need to be
balanced and optimized, such as using renewable energy sources. Heating during extreme cold weather
can have similar consequences if using systems such as gas heating or wood burning.

Another aspect to consider is community streetscape or individual home lighting. Ideally, energy-
efficient bulbs should be used and turned off when not required. This can be achieved using passive
strategies such as installation of motion sensors, or through public education and awareness strategies.
In HDL, there may be increased concentration of artificial light at night (ALAN) that can influence
circadian rhythms in humans and impact animal sleep cycles and migration patterns, which can cause
sleep disruptions and impact ecosystems and existing biodiversity.>¢>’

Finally, encouraging the switch from motor vehicle use to the use of active transportation, public
transit, or innovative transportation alternatives such as electric or hybrid vehicles is preferred and will
be discussed further below.
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Theme 2: Minimize negative environmental sensory disruptions and maximize positive
environmental sensory stimuli

Compared to detached single-family dwellings, living in high-
density communities can introduce various sensory
disruptions from the surrounding environment. Sensory
stimuli such as sound, smell, and light can impact health by
affecting one’s quality of sleep, physical health, mental
health, and even work performance as more people are
working from home.>82 Light and sound pollution such as
AEAN or loud sounds from traffic or businesses can highly
impact an individual’s quality of life. Recent research has
assessed the impact of artificial light exposure on some

cancer risks such as prostate and breast cancer, although no
definite correlation has been established.53%*

The literature recommends the following as potential interventions to reduce exposure to environmental
stimuli. These recommendations are aimed at builders and municipal governments, as they are often not
within an individual’s control.

A. Using policies to reduce vehicular traffic

In high-density communities, reducing nearby traffic is key to reducing unnecessary sound, light, and
olfactory stimuli. This can be done by reducing vehicle throughfare, particularly that of heavy vehicles
that have the greatest impact on noise pollution and traffic related air pollution.®> Main road bypasses
that redirect commercial traffic away from residential spaces may be helpful but can be challenging to
implement due to the large scale of infrastructure planning required in an urban environment. Policies
or bylaws that restrict hours of throughfare, limit the use of engine brakes or impose speed limit
reductions can also help reduce undesired sensory exposure.®® Avoiding building new residential
developments near highways, railways, and high traffic sites such as sports arenas is also key to
reducing sensory pollution.®’” Replacing individual motor vehicle transportation with shared public or
active transportation, such as walking or biking can also reduce traffic related sensory pollution.®® Many
major urban centres globally have made a move towards no-emission or ultra low emission zones to
reduce traffic density, air pollution, and noise in the urban core.%®7°

B. Infrastructure and design of the building

To reduce sound pollution, measures can be taken within the living unit. This can include using
appropriate soundproofing material for the walls (e.g., voided slab systems) and ceilings and selecting
carpets or other soft floor finishings. Installing acoustic ventilation windows can help optimize noise
and thermal comfort simultaneously.”>’2 The building itself can be carefully designed such that sound
shadow zones are created to reduce sound pollution.” Staggering the position of neighboring building
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units or balconies can increase privacy and reduce noise. Applying NBS such as vertical greenery along
the building walls, tall tree canopies, vegetative screens, or vegetative buffers (e.g., road cuttings,
naturally sloped terrains, earth berms) can also reduce unwanted sound and light.”4’® Vegetative
screens and buffers may only provide minimal noise mitigation if they are not dense enough. Ensuring
windows from units have access to greenery within their view can help reduce the unpleasantness of
undesired stimuli such as noise.”” Applying blackout curtains and encouraging light-use reduction
programs can reduce unwanted light.

C. Using appropriate city lighting

Local community or municipal considerations should include reducing ALAN, which can interfere with
the circadian rhythm of humans. Considerations can include adjusting the timing of lighting, which
streets to light up, to what extent, and the type of lighting needed—ideally following the principle of
“more light when needed and less light when possible.””® Other considerations include directing lights
downward, orienting lights at the target (e.g., roads or pathways, not at private properties or windows),
and using less impacting and warmer lights.”® It is important to balance the reduction of excessive ALAN
with the benefits of ALAN such as safety of pedestrians.8%8! Different jurisdictions have varying
requirements for minimum and maximum light luminance (often denoted in units of lux or foot-
candles) to maintain safety while reducing light pollution. Examples of typical luminance levels include
200-3,000 lux in sports fields, 320 Lux in offices, 3—16 lux on roadways, and 2—10 lux on sidewalks.%?

D. Building rules — tenant rights and agreements

The type of high-density housing may vary in how policies are implemented or enforced. The primary
difference is renter-occupied versus owner-occupied residential buildings. In renter-occupied buildings,
it is possible to incorporate certain policies into rental agreements. Similarly, renters are protected by
tenant rights, as outlined by local legislation. In condominiums, there are often strata councils that have
rules and regulations, and ways to engage with its residents. They often have legal power to hold
residents of the building accountable. This varies based on local regulations. In HDL, given the
concentration and diversity of individuals living in proximity, it is crucial to maintain a safe, respectful,
and positive living community. The building or condominium management can implement rules and
policies such as noise restrictions and no-smoking policies, to help achieve better health as a
community.
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Theme 3: Designing HDL communities that encourage active living for all

Active living enhances physical and mental health, and
utilization of active transportation is a key driver of an active
lifestyle.®2 Promoting active transportation such as walking and
cycling requires moving away from car-centric models toward
accessible and innovative alternatives of transportation. This is
especially important in HDL communities, where many people
travel within compact areas. Neighbourhood design is critical
for enabling this shift. The HBE Toolkit emphasizes mixed land
use to ensure essentials like healthcare, groceries, and
recreation are within walking or cycling distance.!®
Communities built for active living have many positive
downstream effects such as traffic calming, reducing

environmental stressors, and climate resilience.

Key recommendations to promote active living include:

A. Incorporating shared transportation

Recent innovations, including shared scooters and bikes, can complement traditional shared
transportation like buses, micro-transit (also known as demand response transit), and light rail.8* These
modes of shared transportation allow for short journeys through the community and the ability to link
to transit options for further destinations. Shared transportation can fill the gaps often seen in the “first
or last mile” of a trip.8> The combined use of new and conventional methods of shared transportation
may lower the barrier of use when reaching far destinations. Shared transportation can also reduce
financial burden of vehicle ownership.8¢ However, regulations and designated pick-up and drop-off
areas for these shared tools need to be in place. This is needed to reduce obstructions or hazards when
shared devices like scooters or electric bikes are placed haphazardly after use in public walkways.2¢

B. Buildings designed for active living

Buildings can promote active living with attractive amenities that encourage exploration around the
building combined with physical activity space and programming. Designing visible staircases at the
entrance of the building, before elevators, makes them more likely to be used by residents.?”:88
However, to ensure accessibility to those who cannot use stairs for instance, safe and attractive ramps
should be readily available. There may be practical challenges of applying such interventions for a multi-
story residential building, and innovative solutions are still needed to address this issue. For children,
it is important to have indoor and outdoors spaces to play and explore, as these are core components
to their active living.®° For the elderly, it is important to have spaces such as fitness centres to play
sports of their choosing or do their exercises in a safe and controlled environment.?®°! Providing access
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to secure and accessible storage of active transportation equipment such as bike or scooter lockers
would further support active transportation.®?

C. Safe and attractive active transportation

There is a perception that active transportation is more dangerous than motor vehicle-based
transportation, and this perception can act as a deterrent. To help parents feel safe to let their children
use active transportation to get to school, there are ways to increase perceived safety.88 Increasing the
number of trees that line the street, creating wider or more protected bike lanes, and increasing
distance from traffic or wider footpaths can all increase real and perceived safety. Increasing perceived
safety can increase the continued use of active transportation later in children’s lives.>® Creating urban
trails (e.g., greenways) and increasing the number of possible entrances with well-designed location
and proximity increases the use of these trails.®*%> Climate-sensitive street design, such as using tree
canopies or shade sails, improves ventilation and provides shade.®®®” Placing barriers along the streets
also provides shelter against precipitation and wind. Community-led programs such as walking school
buses can help facilitate safe and active transport to school.®® Integration of active transportation
methods with pre-existing public transportation may contribute to the uptake of active
transportation.®®

D. Reducing “car-centric” features

In Canadian cities such as Toronto and Edmonton, new policies are intended to actively discourage
reliance on vehicles.%%1%1 An example is the removal of the parking-space minimum requirement of
new builds. This may increase affordability of housing by way of reducing cost of building parkades into
the building, and also disincentivizes driving and reliance on cars.’%? Another example is the
implementation of transit-oriented development areas. This policy encourages higher density building
near transit hubs to create compact communities with essential amenities and encourages use of
transit in conjunction with active transportation.'931% Adapting strategies of innovative transport
planning from other countries such as the method of road dieting, which reduces or narrows lanes, can
improve safety of people using active transportation and reduce traffic volume.'%> Designated low-
emission zones have also served as a way of disincentivizing higher emission vehicles entering the area
by either charging a fee or banning such vehicles from entering altogether.5%7°

E. Complete communities

Having access to essential amenities within a walkable distance (typically 500 meters or 15—-20 minutes
in an urban area) makes active transportation even more practical.’®1% These amenities can include
employment, education, healthy and affordable food sources, healthcare, transportation, recreation,
and green and blue spaces. Residents in these communities have access to a variety of housing options
that meet their needs.% Each complete community is unique and may look different across regions
depending on the characteristics of the municipality. Benefits of complete communities include
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increased housing and transportation options, increased walkability and equity, greater efficiency with
infrastructure, environmental sustainability, and reduced urban sprawl.1%®

Theme 4: Fostering social connectivity

The potential for positive social connectivity is a key feature
of HDL. By the nature of HDL, there are many opportunities
for people to be gathered in common spaces. This offers
opportunity for residents and community members to build
meaningful and supportive relationships with each other.
Social connection with one’s neighbours has been
demonstrated to be foundational to mental and physical
well-being and improves health outcomes during an
emergency event.%%1% The design of the HDL living

structures is crucial to fostering these connections, which
can in turn improve resident perceived safety, and physical safety in emergency situations. Multi-level
interventions in HDL are key to the effectiveness of building social connectivity because social behaviours
are shaped by individual, cultural, and structural environments.'%® Key recommendations to promote
fostering social connectivity include:

A. Interactive common areas

Creative and attractive design of common areas, which can be enhanced by strong programming and
management, will encourage the use and enjoyment of these spaces. These spaces can serve as areas
to meet and build social connections with fellow residents. Some examples include placing mailboxes
near the front of the building and placing sitting nooks along long corridors, walkways, or
courtyards.?®°! Turning purely functional spaces like laundry rooms into more attractive spaces by
choosing to use glass doors or walls, or putting a reading or seating area nearby, can make the space
more conducive to conversation and relaxation.

B. Comfortable, vibrant, and flexible functional spaces

Transforming unused spaces into welcoming and purposeful spaces also contributes to socialization
within the building. Converting the rooftop into a patio, barbeque space, lounging area, or community
garden provides space to socialize and engage in communal activities like cooking and growing food
together.?%°110% Smaller unused spaces can be turned into bike repair stations or dog park areas, which
are functional and conducive to socialization. Providing pet-friendly zones and helpful features such as
storage (e.g., for bikes or scooters, gardening, or woodworking supplies) will support residents to
participate in active transportation and hobbies in the community. To ensure the comfort and safety
of residents using these spaces, consider air quality, ventilation, noise, and shade measures as
previously discussed.
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C. Engaging the residents

Providing opportunities for residents to actively be part of the decision-making and management
process is key to understanding the residents’ wants and needs. This can range from collecting feedback
at meetings, having an in-house building manager or resident community connector, running
programming for residents created by residents, or designating keyholder residents to open/close
building facilities.®® Engaging residents in social facilitation and supported socialization such as planning
group-based activities and community gatherings also provide opportunities for residents to
connect.'08

D. Connecting to the broader community

Interfaces with the community outside of the residential building can occur in settings such as schools,
libraries, community centres, play parks, or town squares.'!? Building HDLs close to such amenities or
ensuring that there is easy access to these amenities, promotes social connection, improving
neighborhood relationships and satisfaction. Designing building edges with well-designed transition
zones and building entrances, can help to meaningfully interface the building with its surroundings.®®

Equity considerations

Equity must be central to planning healthy high-density EQUITY EQUALITY
living, ensuring that all residents benefit from supportive e

. . .. . N A A A
environments. This means recognizing and addressing not :
just disparities in access to housing, green space, and ] )
services, but also the root causes of inequity—such as
structural racism and systems of oppression—that shape

who becomes marginalized or vulnerable in the first place. m

Human vulnerability to climate change is shaped by

sensitivity, exposure, and adaptive capacity.?? Applying an

equity lens helps decision-makers recognize that vulnerability is unequally distributed, often affecting
communities marginalized by systemic inequities. These populations are more likely to live in environments
lacking green and blue spaces, missing out on critical health and environmental benefits.1%112 Effective
interventions require awareness of these disparities and a commitment to act, to avoid reinforcing or
worsening existing inequities.

It is essential to recognize the financial burden that implementation of HDL strategies can place on
residents, particularly renters. Costs for measures like blackout curtains, tinted windows, or air
conditioning often fall on individuals. Equitable policies must address these barriers. For example, BC Hydro
prioritizes free air conditioning units for low-income and medically vulnerable residents, and public cooling
centres provide no-cost relief.!3 However, unintended consequences—like higher housing costs from
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upgraded building materials, electricity bills to run air conditioning, or expensive active or shared transport
options—can worsen affordability and inequity if not carefully managed.

To ensure accessibility, interventions must meet the diverse needs of all community members. Much of
the built environment reflects able-bodied norms, often overlooking those with disabilities or limited
access to technology or payment methods. Designs should consider these barriers, recognizing that
universal accessibility may not be fully achievable and that conflicting needs may arise.!'* Engaging
communities in prioritizing needs is key. For example, promoting bike and scooter use must account for
varying digital literacy and payment access. HDL communities should also support multigenerational
interactions and aging in place in a way that promotes dignity, autonomy, safety, belonging, and equity.

Incorporating an equity lens into each theme above provides the opportunity to anticipate and bring
awareness to actions that may lead to unintended consequences, such as exacerbating inequities.
Increasing diverse representation and engagement of the target population in research and decision-
making can provide opportunities to ensure equitable outcomes. It is equally important for public health
professionals to leverage their knowledge and positions as advocates for these populations by offering
their expertise on equity and social determinants of health. However, meeting all the diverse needs of the
community and developing supportive policies can be challenging and may be difficult to attain.

Opportunities, challenges, and gaps

From the review of existing literature and expert consultations, it is evident that there are many factors to
consider when developing HDL communities. As described herein, there are many ways to promote and
protect health in HDL communities but also challenges to implement them. There were also gaps noted in
the literature and expert consultations, where further exploration is required.

Basic definitions and data

The concept of HDL is inconsistently defined across the literature sources, and descriptions have varied
widely based upon local context.® There is limited data on the proportion of Canadians who live in high
density settings, and this may be due to the varying definitions across regions. Similarly, there were no
studies found in this literature review that correlated health outcomes (e.g., well-being or chronic disease)
with the type of housing density that an individual resides in. There may be opportunities to create a unified
definition of HDL that can support collecting health status indicators on HDL residents.

Adaptation to local context

Many studies on high-density living (HDL) come from Europe and Asia, where dense urban environments
are more established. To apply these findings effectively in Canada, local adaptation is essential. For
example, implementing nature-based solutions (NBS) like green roofs or street trees must account for
regional climate, native species, ecological goals (e.g., wildfire mitigation), and physical constraints such as
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narrow streets or hilly terrain.** Existing infrastructure, policies, and regulations can also influence
feasibility—particularly when retrofitting cooling or ventilation systems in older HDL communities.

Public perception: awareness and uptake

Public education is one of the most important but challenging tasks of public health. In HDL literature, it is
found that individuals’ values, awareness, and understanding of the benefits of greenspace affects the
perceived benefits of these spaces when implemented.'?> Engaging the population in the street tree design
process and educating the public about the basics of tree growth and benefits of trees may be important
opportunities to generate more public acceptance, satisfaction, and ownership regarding these spaces.
Similarly, encouraging use of active transportation requires public awareness and education about what is
available to them and how to use these transportation tools. As part of the City of Vancouver’s Active
Transportation Promotion & Enabling Plan, cycling education and training programs have become key pilot
projects to encourage use and uptake.1®

Affordable housing

There is recognition of the need for adequate and affordable housing in Canada.'?113 Stable and affordable
housing is an essential pillar of healthy HDL for all, especially for the aging population to support healthy
aging in place.”® The aging population often have a fixed income and limited assets, while having increased
needs for activities of daily life and social support and an increased risk of medical complexity.!'’ People
experiencing poverty are often also living on fixed low-income, which makes meeting daily needs a
challenge. This challenge requires systemic-level policies such as mixed income housing and rental control
and proactively planning for non-market or social housing withing HDL communities.

HDL is multidisciplinary

Many of the recommendations above depend on policies, bylaws, and resources to implement. Public
health professionals often lack jurisdiction over planning and urban design and are inconsistently included
in related decision-making. However, public health can play a critical role by advocating for health-
promoting design and developing tools like HBE checklists. While zoning and building codes ultimately
shape development, public health can proactively influence HDL by building strong, ongoing relationships
with developers and municipal planners. Challenges to public health involvement include competing
priorities, limited resources, and perceptions that processes like health impact assessments (HIAs) may
delay housing development. Since HIAs are not mandated across Canada, this tension is especially relevant
amid urgent housing demands. A collaborative, inclusive approach—engaging ecologists, environmental
scientists, developers, non-profits, and the public—is key to responsible HDL design.

A balanced approach

There is a need to balance potential positive or negative health effects that may result from the above
recommendations. For mixed land use, which may include commercial areas, there is a need to balance
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commercial needs while maintaining low neighborhood noise and traffic. Similarly, a high concentration of
residents increases sociability but also may lead to social conflicts and concerns of safety if poorly managed.
Neighbourly noise disturbance is one example.'!® Active transportation provides many health benefits, but
in order to encourage uptake and maximize health benefits, there is a need to combat the fear of safety
such that cyclists feeling safe around cars on the road and being confident that their bikes are not stolen.®®
Protected active transportation infrastructure is an essential way to increase road share. Another example
is the creation of shared amenity spaces. This may not be financially appealing for developers as this
becomes “unrentable” space that requires maintenance by the building owner or operator, and as a result
could lead to higher strata or rent costs.!?

Maintenance

Although many interventions require upfront investment, there is also long-term maintenance required.
Green features such as green roofs or walls require diligent engineering and ongoing maintenance. Gaps
exist in the cost-benefit analysis related to these building features. Additionally, to effectively elicit change
to the microclimate of the community, there will likely need to be involvement of most buildings to truly
achieve cooling potential. Unifying the local community to create a multiplicative effect may be
challenging.

Aging in Place

A notable gap in current HDL literature and practice is the limited focus on the aging population and how
high-density environments can support Aging in Place.12%12! As the proportion of seniors continues to grow,
especially in urban areas, there is a critical opportunity to design HDL that supports older adults to age with
dignity, autonomy, and community connection.!'® Currently, many high-rise and multi-unit dwellings are
not built with older adults in mind—lacking features such as barrier-free design, accessible communal
areas, or in-building health services. At the same time, these settings can present unigque opportunities:
proximity to services, shared amenities that reduce social isolation, and economies of scale for delivering
care and programming. This represents both a challenge and an opportunity to reimagine urban density as
not only youth-oriented and economically efficient, but also as a setting that promotes healthy aging and
social inclusion.

Conclusion

As populations grow and cities expand upward rather than outward, the phenomenon of HDL remains an
inevitable direction for urban growth in Canada. Recognizing how the design of these environments can
profoundly influence public health, equity, and climate adaptation and resilience is more important than
ever. Healthy high-density communities can be achieved through considerate and proactive planning with
multi-sectoral collaboration, integrating access to nature, active living, social connectedness, and equitable
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access to resources. While four key themes were discussed separately in this review, it is important that
these themes are not considered in isolation of one another. The awareness of the key environmental
factors that shape a healthy, supportive, and sustainable living environment to live, work, grow and play
in, is key to promoting healthy living for all.

Environmental public health professionals have an essential role to play in shaping these built
environments through collaborating with urban planners and policymakers to embed health
considerations into every stage of urban design. Future directions that fulfill critical knowledge gaps,
harmonize definitions of HDL communities, and strengthen research evidence in Canadian contexts will
contribute to the creation of compact, connected, and climate-resilient communities that support the well-
being of the residents.
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Appendix A: Search terms

The following search terms and Boolean operator combinations were used in this rapid literature review:

"built environment" OR "urban city" OR "urban cities" OR municipalities OR municipality OR
neighbourhood OR neighborhood OR downtown OR core OR housing”

AND

high-density OR "high density" OR "higher density" OR "densely populated" OR density OR densification
OR densify OR gentrification OR compact OR growth OR urbanization OR urbanisation OR "urban design"
OR "healthy design" OR "smart city" OR "15-minute city" OR 20-minute AND neighbourhood OR congestion
OR apartments OR condominiums OR condos OR multiplex OR duplex OR housing OR "high rise"

AND

health OR illness OR cognitive OR cognition OR perceive OR perception OR safety OR fitness OR active OR
psychological OR mental OR satisfaction OR wellbeing OR well-being OR happy OR happiness OR
polarization OR polarisation OR socialization OR socialisation OR social OR diabetes OR cardiovascular OR
physical OR chronic OR impact OR evaluate OR evaluation OR improvement OR improve OR inequity OR
inequities OR equity OR justice OR "quality of life" OR affordability

AND

"air quality" OR "smog" OR "air pollution" OR "ventilation" OR breath* OR dust*

OR

"Thermoregulation" OR temperature* OR heat* OR "heat wave" OR "heat dome"

OR

sound* OR noise*

OR

"outdoor light*" OR "indoor light*" OR "light pollution"

OR

green AND space OR greenery OR trees OR canopy OR parks OR green AND belt OR greenway OR urban
AND forest

OR

“Blue space” OR “blue infrastructure” OR waterbod*
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