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Strengths and limitations of this study

►► The High Life Study aims to provide policy-specif-
ic health evidence to help to shape the content of 
apartment design guidelines.

►► The study will use objective measures of the apart-
ment and building design derrived from develop-
ment and strata survey plans to investigate their 
relationship with health and well-being outcomes.

►► The study has resourced knowledge translation 
outputs including the co-creation of indicators with 
state government planning departments to bench-
mark, monitor and evaluate the implementation and 
impact of apartment design policies.

►► The High Life Study is limited by its cross-sectional 
design; although the study will provide a benchmark 
of current policy implementation which could be 
repeated to monitor policy uptake and compliance, 
and the survey provides baseline data for a future 
longitudinal study contingent on funding.

►► The number of apartment buildings sampled (n=99), 
focus on buildings developed between 2006 and 
2016, and an expected resident response rate of 
~15% may limit the generalisability of the findings.

Abstract
Introduction  The rapid increase in apartment 
construction in Australia has raised concerns about the 
impacts of poorly designed and located buildings on 
resident health and well-being. While apartment design 
policies exist, their content varies across jurisdictions 
and evidence on their impact on health and well-being is 
lacking. This cross-sectional observational study (2017–
2021) aims to generate empirical evidence to guide policy 
decisions on apartment development and help to create 
healthy, equitable higher-density communities. Objectives 
include to benchmark the implementation of health-
promoting apartment design requirements and to identify 
associations between requirements and resident health 
and well-being outcomes.
Methods and analysis  Eligible buildings in three 
Australian cities with different apartment design guidelines 
will be stratified by area disadvantage and randomly 
selected (~n=99). Building architects, developers 
and local governments will be approached to provide 
endorsed development plans from which apartment and 
building design features will be extracted. Additional 
data collection includes a resident survey (~n=1000) 
to assess environmental stressors and health and well-
being impacts and outcomes, and geographic information 
systems measures of the neighbourhood. The study has 
85% power to detect a difference of 0.5 SD in the primary 
outcome of mental well-being (Warwick-Edinburgh Mental 
Well-being Scale) at a 5% level of significance. Analyses 
will compare policy compliance and health-promoting 
design features between cities and area disadvantage 
groups. Regression models will test whether higher policy 
compliance (overall and by design theme) is associated 
with better health and well-being, and the relative 
contribution of the neighbourhood context.
Ethics and dissemination  Human Research Ethics 
Committees of RMIT University (CHEAN B 21146-10/17) 
and the University of Western Australia (RA/4/1/8735) 
approved the study protocol. In addition to academic 
publications, the collaboration will develop specific health-
promoting indicators to embed into the monitoring of 
apartment design policy implementation and impact, and 
co-design research dissemination materials to facilitate 
uptake by decision makers.

Introduction
Against a global background of rapid urban-
isation and population growth, and calls for 
more compact cities,1 2 apartment develop-
ment has proliferated in major Australian 
cities.3 The influx of new apartment build-
ings has ignited concerns about the quality, 
amenity and future versatility of the housing 
being provided,4–7 with potential implications 
for the health and well-being of apartment resi-
dents.8 In response, several Australian states 
have developed comprehensive new apart-
ment design guidelines, including minimum 
design standards. Not only do these guidelines 
aim to raise the quality of new apartments, but 
some also aspire to promote public health.9 10 
However, to date, there is little policy-specific 
health evidence to help to shape the content 
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of apartment design guidelines, and mandate the inclu-
sion of health-promoting design standards.

Apartment living and health
Apartment design can expose (or protect) residents 
from a range of environmental stressors which, in turn, 
can impact health and well-being.1 8 Studies of housing 
and health focusing wholly, or in part, on residents of 
high-density housing consistently underscore the impor-
tance of natural ventilation,11–13 thermal comfort,14–17 
sunlight access18–20 and acoustic privacy21–25 to a range of 
health and well-being outcomes. Evidence also suggests 
that apartment outlook onto ‘natural’ vegetated areas 
can positively impact well-being and satisfaction,26 atten-
tion27 and cognitive functioning.28 However, there is less 
compelling evidence for other design attributes, such 
as internal space, which typically impacts health via the 
mechanism of crowding.25 29–31

At the building-level, design features, such as communal 
space, green space, access arrangements, maintenance, 
storage and car and bicycle parking, can affect the ease 
and experience of apartment living, and indirectly impact 
health via psychosocial processes.8 A review found more 
mental health problems among high-rise residents than 
those in low-rise or detached houses, and implicated 
social isolation as the likely explanatory pathway.32 This 
may relate to a lack of communal space for residents to 
interact.25 Several small studies also suggested that the 
design of communal spaces, and activities they supported 
(eg, gardening), were important for mental health.33 34 
However, as with most apartment-level and building-level 
studies, these studies lack the specificity needed to inform 
evidence-based policy.

The building location and neighbourhood setting can 
also support healthier behaviours and interactions, but 
equally, certain neighbourhood characteristics may nega-
tively impact residents’ health. Higher densities ensure 
that there are sufficient people to support the local shops, 
services and transport that encourage active transport.8 35 
While proximate retail destinations have been associated 
with a range of positive outcomes (eg, walking and social 
capital),1 36 37 some unintended consequences can stem 
from the intensification of land-uses. Increased numbers 
of local destinations can inflate perceptions of crime,38 
and specific destinations (eg, alcohol outlets) have been 
associated with crime and disorder,39 increased alcohol 
consumption40 and poorer mental health.41 Further, 
apartment buildings are often located along major arte-
rial roads, exposing residents to higher pollutant levels 
and increasing the risk of respiratory ill health and cardio-
vascular disease for those within 300 m.1 Thus, the neigh-
bourhood context may aggravate some environmental 
stressors experienced by apartment residents, while also 
directly impacting on other behaviours and processes 
that influence their health and well-being.

Apartment design policies that mandate health-pro-
moting design requirements may play an important role 
in reducing social and health inequities. Apartment-level, 

building-level and neighbourhood-level characteristics 
coalesce to create living environments that support (or 
compromise) health. While it may be relatively easy to 
deliver quality apartments in more affluent settings, apart-
ment and build quality may be compromised in periph-
eral suburbs or disadvantaged areas where profit margins 
are lower.42 Further, the neighbourhood influences on 
health may be intensified in disadvantaged areas, which 
are often characterised by more disorder, crime, traffic 
exposure, alcohol availability and poorer amenity.43–45 As 
lower-income populations typically have fewer choices 
about the location, design and quality of their housing,46 
they may be doubly disadvantaged if their building is both 
poorly designed and located in an unsupportive and/or 
health-compromising neighbourhood.

Apartment design policy
Apartments in different Australian cities have been devel-
oped under different policy environments, with consider-
able variation in the detail, specificity and language of the 
design requirements. Since 2002, apartment buildings in 
New South Wales (NSW) have been developed under 
State Environmental Planning Policy 65 (SEPP65), which 
is the most comprehensive Australian design policy for 
apartment development. Since its introduction, SEPP65 
is widely considered to have improved the quality of medi-
um-density and higher-density buildings.42 This suggests 
that the quality of apartments delivered in other states, 
where design guidance has been limited, may produce 
poorer outcomes. However, claims that SEPP65 has had 
a positive effect on design have not been substantiated 
by empirical research, nor has the policy’s impact on resi-
dents’ health and well-being been evaluated.

Nevertheless, in the last few years, other Australian states 
have sought to improve design quality by introducing 
guidelines that largely emulate SEPP65. In Victoria (VIC), 
apartment design guidance was limited,9 47 until the intro-
duction of a new guideline in 2017. Similarly, in Western 
Australia (WA), apartments were governed by a policy 
that primarily catered to suburban development,48 until 
a comprehensive apartment design policy was released in 
2019,10 drawing heavily on NSW’s SEPP65. Indeed, several 
other Australian states have either drafted or proposed 
developing new state-specific design guidelines.49

The evolution of design guidelines illustrates a dynamic 
policy environment and highlights a clear trend towards 
more comprehensive design guidance. However, there 
are still inconsistencies between the design guidelines, 
including if and where to set minimum standards. For 
example, NSW includes minimum size standards for 
different apartment types (eg, studio and one-bedroom); 
WA specifies minimum sizes that are larger for studios but 
smaller for one-bedroom and two-bedroom apartments; 
and VIC does not stipulate minimum apartment sizes at 
all. These inconsistencies suggest that rather than rely on 
opinion or industry best practice, there is a need for an 
evidence base to assist policymakers to set minimum stan-
dards that promote health.

 on M
arch 3, 2022 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2019-029220 on 2 A

ugust 2019. D
ow

nloaded from
 

http://bmjopen.bmj.com/


3Foster S, et al. BMJ Open 2019;9:e029220. doi:10.1136/bmjopen-2019-029220

Open access

Apartment design guidelines have also become more 
aspirational, with some explicitly aiming to impact health. 
For instance, the Victorian standards aim to provide 
‘safe and healthy living environments’9 (p.3), and the 
WA guideline recognises the importance of good design 
in promoting social engagement and physical activity 
in inclusive, equitable communities.10 50 This shift in 
emphasis in states undergoing policy transition highlights 
an increasing awareness within government of the role 
that quality apartment design could play in promoting 
health and well-being.

The High Life Study
Despite numerous studies examining aspects of apartment 
design or higher-density living in relation to health and 
well-being, to date, the health evidence lacks the speci-
ficity required to adequately inform design policy.51 52 Few 
studies create and analyse policy-specific design measures 
(ie, based on the planning policies or design codes that 
underpinned and shaped the provision of the building), 
to evaluate the ‘on-the-ground’ impact of design require-
ments on health. Further, no studies examine whether the 
holistic application of more comprehensive design guide-
lines improves design quality, and, in turn, enhances resi-
dents’ health and well-being. They also offer little clarity 
on which (if any) specific requirements should be priori-
tised from a health perspective, or whether the standards 
stipulated are sufficient to support health. The High Life 
Study addresses these gaps by creating policy-specific 
measures of apartment design and assessing their associa-
tions with residents’ health and well-being.

Aims and objectives
The overall purpose of the High Life Study is to provide 
empirical evidence on the association between apart-
ment design requirements and resident health and well-
being outcomes to guide future policy decisions on the 
design and location of residential apartment buildings 
and contribute to the creation of healthy, equitable high-
er-density communities. The term ‘requirements’ refers 
to the specific content of apartment design policies and 
their companion guidelines. The specific research objec-
tives are to:
1.	 Assess whether apartments built under a more compre-

hensive apartment design policy (ie, SEPP65; Sydney, 
NSW), incorporate more health-promoting design re-
quirements than apartments built in jurisdictions with 
comparatively limited design guidance (Melbourne, 
VIC and Perth, WA).

2.	 Benchmark the ‘on-the-ground’ implementation of 
health-promoting apartment design requirements in 
each city to assess if current development meets (or 
how far it is from) the aspirations outlined in the 
state-specific design policies.

3.	 Evaluate differences in the implementation of 
health-promoting apartment design requirements by 
neighbourhood disadvantage (ie, do buildings in low-
er-income neighbourhoods contain fewer health-pro-

moting design requirements, and if so, what require-
ments are being excluded?).

4.	 Identify whether residents living in apartments incor-
porating more health-promoting design requirements 
report better health and well-being, and which specif-
ic design requirements are associated with health and 
well-being outcomes.

5.	 Identify the wider neighbourhood contextual features 
(eg, shops, public open space and public transport) 
that, when paired with apartment living, are associated 
with health and well-being outcomes.

6.	 Examine the potential explanatory pathways through 
which apartment, building and neighbourhood design 
impact on residents’ health and well-being (eg, via fear 
of crime, social isolation and environmental stressors).

Methods
Study design
The High Life Study is a cross-sectional observational 
study of approximately 1000 adults residing in apart-
ment buildings across three Australian cities: Sydney, 
Melbourne and Perth. It combines objective policy-spe-
cific measures of apartment and building design require-
ments (sourced from building plans), neighbourhood 
contextual measures (created in geographic informa-
tion systems (GIS)) and a survey of building residents 
on their perceived apartment building and design expo-
sures, environmental stressors, psychosocial impacts, 
health behaviours, and health and well-being outcomes 
(self-reported).

Conceptual framework
Figure 1 displays the conceptual framework for the High 
Life Study. The study is underpinned by an ecological 
model, which seeks to understand multiple levels of 
influence on behaviour due to the constant interaction 
between individuals and their environments.53 There 
are several hypothesised pathways connecting apartment 
design policy, and apartment and building design, with 
resident health and well-being outcomes. These pathways 
are potentially complex and influenced by the design of 
housing as well as its location within the broader neigh-
bourhood context.32 54 In addition to direct effects on 
health and well-being from building-induced environ-
mental stressors (eg, noise annoyance, crowding and 
inadequate privacy), these factors can also impact health 
and well-being indirectly via psychosocial and behavioural 
impacts.32 Sociodemographic factors are included in the 
framework as potential confounders.

Building sampling and recruitment
Figure 2 shows an overview of the study sampling, recruit-
ment and data collection methods for one city (ie, this 
method will be repeated in all three cities). A previously 
developed methodology will be used to randomly select 
buildings in the greater metropolitan areas of Sydney, 
Melbourne and Perth. To be eligible, buildings must 
have 40+ apartments (no maximum size limit), three or 
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Figure 1  Conceptual framework of the High Life Study—hypothesised pathways connecting apartment design policy and 
resident health and well-being.

more storeys, be built between 2006 and 2016, and the 
endorsed architectural or development plans (including 
floor plates for each building level and elevations for each 
aspect) be available. The date range limits buildings in 
Sydney to those developed under SEPP65 and minimises 
the influence of building maintenance. A list of addresses 
most likely representing apartment buildings built 
between 2005 and 2017 will be compiled using Geocoded 
National Address File data from these two periods.55 56 
Primary addresses from 2017 will be associated with counts 
of new (ie, in 2017, but not in 2005) secondary addresses 
within 10 metres of the primary address location. Results 
will be filtered to include only those mesh blocks with a 
primary land use of ‘residential’.

Additional information added to the returned set of 
developments will include: (1) distance to the central 
business district categorised into five bands (ie, <5, 5–10, 
10–20, 20–30 and >30 km) and (2) the Index of Relative 
Socio-economic Disadvantage (IRSD) (2011)57 within 
state statistical area level 1 decile ranking, stratified into 
high (deciles 8–10), mid (deciles 5–7) and low (deciles 
1–4) socioeconomic status (SES). Buildings in each area 
disadvantage grouping will be ordered by the number 
of apartments, and every nth building will be randomly 
selected. If the selected building doesn’t meet the criteria 
after a review using Google Earth, Internet searches and/
or a site visit, it will be replaced by the next building. For 
each building selected, the responsible local government 
authority, architect and developer will be contacted to 
locate a copy of the building plans. Using this method, 66 

buildings will be selected in each city, with a recruitment 
target of 11 buildings in each of the low, mid and high 
SES areas (ie, based on the assumption that plans can be 
sourced for 50% of buildings).

Participant sampling and recruitment
All residents of the confirmed apartment buildings will 
be invited to participate in the study, except for larger 
buildings where the number of invitations will be capped 
at 200. Where this occurs, a purposive method will iden-
tify apartment numbers to be removed in each building 
(eg, selecting apartments from different buildings within 
complexes, a range of floor levels and apartment types). 
The building selection criteria and process ensures build-
ings of a sufficient scale will be included so the number of 
apartment residents approached to participate, together 
with an anticipated response rate of ~15%, will achieve 
a final sample size of approximately n=1000 residents 
(ie, at least n=6667 apartment residents will be invited to 
participate).

An information pack will be posted to ‘The Resident’ 
describing the study and inviting the adult (18 years and 
older) with the next birthday to participate in an online 
or hard copy survey. The pack will include an invitation 
and information letter, a hard copy survey and reply-paid 
envelope, and a small up-front incentive (eg, tea bag 
or scratch and win card). The letter will also provide a 
weblink and unique participant ID to allow residents the 
option to complete the survey online. The survey takes 
approximately 30 min to complete. Those who complete 
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Figure 2  Sequence of sampling, recruitment and data collection methods in each of the three participating cities (Perth, 
Melbourne and Sydney). GIS, geographic information systems; G-NAF, Geocoded National Address File; SES, socioeconomic 
status.

the survey will be entered into a prize draw to win a retail 
voucher. Additional awareness of the High Life Study 
will be built through contact with owners corporations, 
building managers and resident groups.

Data collection
Data will be collected over a 2-year period from October 
2017 to October 2019 (during spring and autumn) in three 
phases: (1) Perth only; (2) predominantly Melbourne 
and (3) predominantly Sydney. The initial Perth data 
collection includes fewer buildings, with additional Perth 
buildings added to the Melbourne and Sydney data collec-
tion. This sequenced approach to data collection is due 
to the resource-intensive nature of sourcing the devel-
opment applications necessary for building inclusion in 
each jurisdiction. The following data collection methods 
were included to capture measures from all pathways of 

the conceptual model (figure  1). An overview of data 
collection methods and a description of the measures is 
contained in table 1.

The resident survey
The resident survey will be subject to test–retest reliability 
prior to administration using a convenience sample of 
apartment residents (n>100). The survey is available on 
request from the first author.

Apartment and building design perceived exposure measures 
and environmental stressors—Perceived exposures will be 
measured using new items that address: natural venti-
lation, thermal performance, sunlight and daylight, 
acoustic privacy, visual privacy, outlook and internal 
space, outdoor space and building facilities. Addition-
ally, most survey items assessing environmental stressors 
(ie, draught sensation, thermal comfort, air conditioner 
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reliance, natural light, noise annoyance, inadequate 
privacy, poor outlook, lack of space, crowding, and apart-
ment and building utility) were developed or adapted 
for the study (table  1). Factor analysis will be used to 
identify and construct scales from individual items to 
measure perceptions of the environmental exposures and 
stressors. Items that do not load on a factor will be exam-
ined individually.

Psychosocial and behavioural impact measures—Psychoso-
cial and behavioural impacts will include: sleep quality,58 
housing satisfaction,59 social interaction (multidimen-
sional measure of neighbouring—acts of neighbouring 
and weak social ties),60 loneliness (the Loneliness Scale),61 
fear of crime,62 63 cycling for transport and recreation,64 
walking for transport and recreation,65 domain-specific 
sitting time,66 nutrition (meal patterns and cooking 
habits)67 and use of public places, shops and transport. 
Validated and reliable items have been included where 
possible (table 1).

Health and well-being outcome measures—Outcome 
measures will include self-reported mental well-being 
(Warwick-Edinburgh Mental Well-being Scale),68 mental 
health (non-specific psychological distress, Kessler-6),69 
general health (self-assessed health status),70 respiratory 
health (American Thoracic Society Questionnaire)71 and 
life satisfaction (World Values Survey).72 Existing vali-
dated survey instruments will be administered (table 1).

Confounder measures—The survey will include items to 
measure potential individual-level confounding factors. 
Sociodemographic factors will include: sex, age, ethnicity, 
household composition, education, employment status, 
occupation, household income, car availability, disability 
status, financial stress and pet ownership. Potential hous-
ing-related confounders will include: tenure, length of 
residence, previous dwelling type, preferred dwelling, 
reasons for choosing current apartment/neighbour-
hood, hours spent at home and apartment renovations. 
Finally, health-related confounders will include: body 
mass index, smoking status, alcohol consumption and 
history of chronic disease.

Apartment and building design objective exposure measures
Using the endorsed development plans and strata/subdi-
vision plans, research team members with architectural, 
urban design and planning expertise will extract objective 
measures of buildings and apartments. These policy-spe-
cific measures will be generated using a methodology 
previously developed to assess whether the implemen-
tation of neighbourhood design guidelines impacted 
on health and well-being.73 74 Where appropriate, data 
extraction will be supplemented with data from other 
sources and innovative tools (eg, daylight visualisation 
models, shade modelling and green floor view index).75

Measures will quantify the design features of each 
building that are contained in the ‘gold standard’ policy 
(ie, SEPP65), and (where guidance differs) the WA and 
VIC guidelines. The guideline documents will be audited 
for design requirements and standards that could be 

objectively measured. Design guidance relating to the 
following features will be extracted: (1) natural ventila-
tion; (2) thermal performance; (3) sunlight/daylight; 
(4) acoustic privacy; (5) visual privacy; (6) outlook; 
(7) internal space (ie, indoor apartment space and 
communal circulation spaces) and (8) outdoor space (ie, 
private outdoor space and communal outdoor spaces). 
The presence of these requirements will be assessed for 
each apartment/building from its plans and combined 
into summary exposure measures for each of the above 
design features and into an overall ‘policy compliance’ 
score. Table  2 provides examples of policy/guideline 
objectives, design requirements and their aligned objec-
tive apartment/building measures.

GIS neighbourhood context measures
Objective measures will be created to capture the neigh-
bourhood environment surrounding the buildings 
using GIS. Measures will consist of ‘liveability’ indica-
tors, including walkability, public transport, public open 
space, housing affordability, employment, food and 
alcohol environment,76 crime and safety, social infra-
structure and traffic exposure, and features that impact 
the quality of space (eg, tree cover and shade). Where 
possible, we will replicate existing policy-specific spatial 
liveability measures.77 Some measures do not have a 
spatial policy standard, so in these instances, we will use 
the road network distance of 1600 m, as this has frequently 
been applied to represent the maximum distance a resi-
dent could walk in approximately 15 min,78 79 and/or a 
distance that is appropriate for the measure (eg, traffic 
exposure will be measured at both the area-level and for 
the street address) (table  1). The IRSD (2011) will be 
used to generate measures of area-level socioeconomic 
disadvantage.57

Sample size
The study has 85% power to detect a difference of 0.5 SD 
in mean mental well-being based on the Warwick-Edin-
burgh Mental Well-Being Scale68 80 at a 5% level of signif-
icance, with 11 buildings per group (ie, higher and lower 
IRSD areas) per city, and approximately 10 participants 
per building (ie, 22 buildings per city, 66 buildings in total, 
n=660 participants). As participants will be clustered in 
buildings, an inflation factor has been applied assuming 
an intraclass correlation of 0.05. Just five participants per 
building would still provide 80% power to detect an effect 
of 0.6 SD. The sample size is also adequate to assess the 
associations between apartment design and other study 
outcomes. Moreover, we will aim to include 33 build-
ings/city (including those in mid IRSD areas) to ensure 
buildings of different scales, with a variety of apartment 
and building features and varied access to services are 
included in the benchmarking of the health-promoting 
design requirements implemented for each jurisdiction 
(study objectives 1 and 2) (ie, 33 buildings per city, 99 
buildings in total, n=990 participants).
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Patient and public involvement
Apartment residents, and government and industry stake-
holders provided input into the study design and formu-
lation of research questions and outcome measures. 
Apartment residents, building resident associations, 
government stakeholders, architects and developers will 
be involved in the recruitment of buildings and interpre-
tation of findings; however, survey participants themselves 
will not be involved in the ongoing conduct of the study. 
Results will be disseminated to participants and building, 
government and industry stakeholders via an e-newsletter; 
however, this will only be sent to survey participants who 
provide consent for the study team to keep their email 
address on file.

Data analysis
The first line of enquiry will focus on apartment design 
guidelines and the objectively derived apartment and 
building measures. This will determine whether more 
comprehensive apartment guidance impacts on apart-
ment design; benchmark developments against their 
state-specific guidelines to assess if (and how far) current 
development is from the policy aspirations; and assess 
whether there is any disparity between the design features 
implemented in higher and lower IRSD areas (research 
objectives 1–3). Descriptive statistics and analyses (eg, 
analysis of variance and χ2) will compare SEPP65 compli-
ance in Sydney, Perth and Melbourne (and Perth and 
Melbourne against their own state-specific policies); and 
test whether there are differences between cities in the 
uptake of specific health-promoting design themes (eg, 
natural ventilation, daylight, space, etc). Pooled and sepa-
rate city analyses will test whether there are differences 
in compliance by IRSD, and identify which features, if 
any, are less likely to be delivered in disadvantaged areas. 
Cluster analyses will identify distinct apartment ‘typolo-
gies’ (ie, apartments that are homogeneous in the mix 
of design features implemented) that are more likely to 
comply with SEPP65 design guidance.

The second line of enquiry will examine whether apart-
ment and building design and location impacts on resi-
dents’ health and well-being (research objectives 4–6). 
First, regression models will test whether higher policy 
compliance scores are associated with better health and 
well-being impacts and outcomes; and identify which 
design themes, apartment ‘typologies’ and individual 
requirements could optimise health and well-being. 
Models will control for established individual-level and 
neighbourhood confounders. Second, specific design 
themes will be examined for associations with their 
aligned impacts and outcomes (eg, acoustic privacy with 
sleep quality and mental well-being). Third, multilevel 
models will examine the relative influence of the three 
exposure levels (ie, dwelling, building and neighbour-
hood), with a focus on isolating the impact of the neigh-
bourhood impacts. Finally, mediation analysis will identify 
explanatory pathways between apartment, building and 
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neighbourhood exposures and the health and well-being 
impacts and outcomes.

Ethics and dissemination
All invited residents will receive a Participant Information 
Statement (PIS) providing details of the study, what type 
of information is being collected and what is required of 
participants. The PIS confirms that participation is volun-
tary, all responses are confidential and only de-identified 
aggregated data will be reported. Residents choosing the 
written survey will signify active consent by completing 
and returning the survey. Residents completing the 
online survey will be required to click on the ‘Yes, I wish 
to participate’ option before proceeding to the survey. 
Important details from the PIS will be reproduced on the 
inside cover of the written survey and the entry page to 
the online survey.

A data management plan will be created in adherence 
with the RMIT University Research Data Management 
Policy Process. Potentially identifying information (eg, 
participant postal and email addresses) will be removed 
from the survey responses and stored separately. All 
primary data files (survey, apartment building data and 
neighbourhood measures) and processed data files used 
for analysis will be stored on a secure password-protected 
RMIT University server and backed up according to the 
University’s requirements for research data retention for 
at least 7 years after project completion.

Findings will be disseminated via a final High Life Study 
report and summary infographics and policy briefs will be 
created and distributed to government, policy and advo-
cacy networks nationally. Results will also be disseminated 
through seminars and other engagement strategies with 
stakeholders and via university and project partners’ elec-
tronic communications and websites. Academic outputs 
will include manuscripts in international peer-reviewed 
journals and conference presentations. To facilitate data 
sharing and multidisciplinary collaborations with other 
academic and government institutions, protocols will be 
established to allow researchers access to the de-identi-
fied data, subject to approval. Metadata will be lodged 
with Research Data Australia.

Knowledge translation
The research team will collaborate with state govern-
ment planning departments, government architects and 
industry partners to develop and implement the following 
knowledge translation activities to monitor and help to 
shape apartment design policy. Examples from WA are 
provided.
1.	 Develop a subset of policy-specific indicators to assess design 

policy implementation. These indicators will focus on 
the policy requirements that have the strongest asso-
ciations with health and/or are important for multiple 
health and well-being outcomes. The study buildings 
will be ‘benchmarked’ against the WA guidelines10 to 
provide a baseline assessment of how current devel-
opment performs against the new policy aspirations 

(ie, which requirements are being implemented and 
which are not). This benchmarking process can be re-
peated in subsequent years to evaluate the uptake of 
the health-promoting policy requirements.

2.	 Embed policy-specific indicators into routine monitoring and 
evaluation practices. As part of an established collabora-
tion with Department of Planning Lands and Heritage, 
the research team and policymakers will co-create a 
framework for the ongoing monitoring and evaluation 
of the implementation and impact of the WA apart-
ment design policy. Discussions will explore the most 
efficient process to embed the policy indicators into a 
monitoring and evaluation process (eg, assessment by 
local or state government planners, assessment during 
design review panels, or developer self-assessment).

3.	 Strengthen health-promoting design features in future apart-
ment design policies. The research findings will be provid-
ed to all state planning departments and government 
architects to help to refine, strengthen and/or man-
date specific health-promoting design requirements in 
future iterations of the apartment design policies. The 
research team will work with these agencies to ensure 
that the project evidence is readily available when a 
policy review (inevitably) occurs, in a form that facil-
itates its comprehension and uptake by decision mak-
ers (eg, policy briefings or infographics).

More general knowledge translation strategies will 
be employed throughout the project to ensure that the 
research is co-designed with, and the findings reach, 
a range of project stakeholders—town planners, state 
and local government agencies, architects, developers, 
designers, and health and community agencies. Govern-
ment and industry representatives have provided input 
on the methodology for collecting building measures and 
will assist in interpreting, framing and disseminating the 
findings to specific industry groups.

Discussion
The High Life Study is a unique example of policy-rel-
evant research. The study objectives and methods have 
been developed to generate policy-specific measures 
and evidence, primarily by using development applica-
tions (ie, building floor plates and elevations) and strata 
plans to generate objective measures of design policy 
requirements and compliance, and assess their impact 
on health and well-being. That is, the measurement and 
analysis of apartment design will be based on the plan-
ning policies and standards that underpin the provision 
of the buildings in the three cities. Further, the quality 
and amenity of the surrounding neighbourhood is a key 
influence on the health of local populations.8 The High 
Life Study will also generate a comprehensive suite of 
objective neighbourhood measures in GIS. Analyses will 
both control for these neighbourhood factors and test 
for their independent associations with residents’ health 
and well-being. Finally, data collection will occur across 
three cities where apartment development has occurred 
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under different policy regimes, and buildings have been 
randomly selected from a range of socioeconomic strata 
and within different distances of the city centre, to ensure 
variability in the independent (building-level and neigh-
bourhood-level) variables.

The High Life Study has a strong focus on translating 
evidence into policy and practice, with an overarching 
ambition to help to create evidence-based policy.81 
Australian cities are experiencing a marked increase in 
apartment construction,3 and there is an appetite for 
more comprehensive, even aspirational, design guidance. 
The current political interest is key to policy formation; 
however, once enacted, policies need to be evaluated, 
so subsequent policy reviews—when they inevitably 
happen—can improve the policy (or at the very least 
prevent policy attrition).81 82 To maximise its potential to 
influence policy, the High Life Study has: (1) consulted 
with, and garnered support from, state government 
departments and professional industry bodies involved in 
the design, planning, approval and development of apart-
ment buildings; (2) allocated project time and resources 
to collaborative activities with the government agen-
cies responsible for drafting and implementing design 
policy and (3) embedded research translation strategies, 
including distributing and publicising the findings to 
policymakers, practitioners, the wider community and 
academics.

Housing is an important social determinant of health 
and well-being throughout the world. Although based 
in Australia, this research is timely to contribute to the 
goals identified in the United Nation’s 2030 Agenda 
for Sustainable Development.83 The research aims to 
generate evidence on how apartment building design and 
location can promote health and well-being, including 
reducing risk factors for non-communicable disease 
throughout the lifespan (Sustainable Development Goal 
(SDG) 3). It will also provide evidence, through the inves-
tigation of neighbourhood-level influences, on several of 
the important challenges identified for rapidly growing 
cities of the future, including the provision of adequate 
and safe housing with access to services, and public and 
green space (SDG 11). Finally, the research will iden-
tify inequalities in health-promoting apartment design 
features across socioeconomic areas with the purpose of 
informing healthier apartment design policy to provide 
more equitable housing for the future (SDG 10). By 
aligning research objectives with both global agendas 
and local policy and planning processes, the High Life 
Study has the potential to create healthy, equitable high-
er-density communities in Australia and contribute to the 
broader international sustainable development agenda.

The High Life Study has several limitations. First, the 
study focuses on a relatively small number of apartment 
buildings (n=99) built between 2006 and 2016, which may 
limit the generalisability of the findings. This was neces-
sary as the process for accessing the building plans and 
extracting objective apartment-level and building-level 
measures is time and resource intensive. However, our 

methodology selects buildings from areas of low, mid 
and high disadvantage, within different distances of the 
city centre—maximising variability in the buildings and 
neighbourhood environment. Second, generalisability 
may be impacted by the anticipated response rate. A pilot 
of the study methodology generated a response rate of 
14% (Perth) and 15% (Melbourne)—rates which are 
not uncommon for a non-personalised community postal 
survey in Australia.84 However, the study is adequately 
powered to address the study objectives, and the sampling 
of buildings from different socioeconomic areas will help 
to ensure that a broad cross-section of apartment resi-
dents are included. Third, the study is cross-sectional 
which limits attribution of causality, although the survey 
instrument has been designed to be repeatable and 
participants will be asked to confirm their interest in 
participating in a subsequent longitudinal study contin-
gent on funding. Finally, there are limitations relating 
to the reliance on building plans to extract the apart-
ment and building measures, as building designs can 
change between what was approved for development 
and what was built. Steps will be taken to ensure that the 
plans replicate the completed building, including: (1) 
checking building plans against the strata plans (note: 
strata plans are prepared by a registered surveyor after 
the building is complete); (2) site visits and (3) the use of 
online real-estate sites to validate apartment layouts and 
numbering. Despite these limitations, the use of building 
plans to extract design measures specific to each partici-
pant’s apartment and building remains a unique aspect 
and strength of the study.

The recent rise of residential apartment buildings in 
Australian cities has ignited concerns about the impact 
of poorly designed and located apartment buildings on 
residents’ health and well-being.85 Once built, apartment 
buildings are difficult and expensive to retrofit or rebuild, 
so poor design is likely to have a negative impact on both 
present residents and future generations. As highlighted 
by the Commission for Architecture and Built Environ-
ment (UK), ‘badly designed places impose costs on their 
occupiers, their neighbours and on society’.86 While 
apartment design policies and guidance currently exist 
to direct apartment developments, their content varies 
across jurisdictions. Furthermore, evidence on the impact 
and outcomes of policy-specific design features on health 
and well-being is lacking. Within this context, the High 
Life Study aims to generate evidence to guide current 
policy implementation and future policy decisions on the 
design and location of residential apartment buildings, to 
ultimately improve the health and well-being of apartment 
residents.
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