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Consultation is a strong component to considering the needs and appropriateness of home modifications. 
It is recommended that appropriate assessment tools be developed with consultation and contribution from Aboriginal community 
groups, including possible cultural requirements. Common issues that need to be clarified include use of the domestic environment, 
engagement with extended family/community, and personal functional barriers to independent living within the living space (internal 
and external). 
The potential presence of vermin is also an important consideration in home modification solutions. For example, where a ramp is 
required for access in remote tropical regions, not only must it endure severe weather conditions, but it must also bar access to pests 
such as crocodiles. Raised external living areas may also create havens for vermin such as snakes. 
Material selection and treatment is also an important consideration. For instance, metal handrails require insulation, and concrete 
surfaces may require coverings that reduce impact. All external fittings designed for frequent use should be insulated, or have 
properties that protect the skin on touch in full sun and extreme temperatures. If grips are installed on external door handles, these 
must be cool to the touch in full sun, and inspected regularly for deterioration. Lastly, solutions that provide for seasonal migration, 
‘sleeping out’ and deterring overuse of areas where modifications have been specifically made for the convenience of certain 
residents may be a consideration. 
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This paper highlights four inter-related factors which must be addressed to achieve more effective housing and home modification 
interventions for Aboriginal people with disability, their families and carers: 
 1 - disability characteristics of the Aboriginal population
 2 - characteristics of the housing environment 
 3 - cultural, physical, social and functional issues 
 4 - linking housing interventions to culturally appropriate housing and home modification solutions.

In considering modification 
requirements within the context of 
Aboriginal Housing, there are several 
key questions to bear in mind: 
- What are the disability  
 characteristics and the cultural,  
 physical, social and functional 
 issues for Aboriginal Australians in 
 need of home modifications?
-  How can appropriate home 
    modifications in Aboriginal housing 
    be determined?
-  What difficulties or barriers in  
    relation to installation of home 
    modifications in Aboriginal housing
    can be identified? 

Aboriginal populations exhibit a unique concentration of long-term health problems, many of which are degenerative. 
It is believed that disability levels are twice as high as that of the general Australian population3. 
Consideration of functional impairment an issue for over a third of the Aboriginal population of Australia. 
The factors contributing to greater levels of disability are likely to be complex, and linked to extreme social disadvantage.
It is not uncommon for a carer to be someone with a health condition and some level of functional impairment themselves4. 

INTRODUCTION

BACKGROUND

DISABILITY CHARACTERISTICS OF THE ABORIGINAL POPULATION

CHARACTERISTICS OF THE HOUSING ENVIRONMENT

Aboriginal housing has historically been fraught with problems arising from poor construction and maintenance. 
Aboriginal housing stock has a remarkably short life cycle, and dwellings may be in a dilapidated condition. 
There will be instances where homes are unsuitable for habitation, much less modifications.
Basic health and safety issues may exist, including:
- Failure of utility supply and removal of sewage
- Brushed concrete floors are common, may be uneven, leading to falls
- Biofilms that develop on concrete surfaces form a protective environment for bacteria and may serve as reservoirs which can
 spread and potentially come into contact with humans and food5

- Environmental conditions such as humidity and salinity are also strong considerations, as corrosion and/or mildew are
 common problems.
For these reasons the inclusive design paradigm is particularly useful in Aboriginal housing; which demands a rigorous methodology 
involving sound anthropometric and cultural data collection. Inclusive design practices including participatory and co-design strategies 
are capable of providing solutions that truly assist clients both with immediate and potential future needs.  
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Aboriginal culture is not homogeneous6, and therefore service provision cannot take a homogeneous approach.
Within the Australian Aboriginal population, there are roughly 380 different tribal groupings, each having its own systems of kinship, 
spirituality, language and practices7.
Notions of space and place are highly important, and this involves not only the domestic built environment, but the space around it, 
and its relationship to other spaces and places of cultural significance in the locality.
Kinship relations and taboos can affect design strategies. This includes but is not limited to:
- Avoidance relationships based on sex, age, kin or culture; requiring persons to leave an area with ease and speed
-  Concepts of ownership - extended family have right of entry and to remove property, this may extend to home care solutions
-  Familial migration, which causes household occupancy to fluctuate and leads to overcrowding
Overcrowding in particular has a wide range of negative outcomes:
- Supports increased social problems, infections and infestations such as scabies, helminthes, enteroviral pathogens 
 and otitis media; these if untreated can cause immunodeficiency and other long-term health problems
- Leads to stress on domestic facilities, can provoke failure of important systems such as sewage waste removal
- Overloaded or otherwise damaged sewage systems can leak into the water table, leading to widespread gastroenteric 
       symptoms within the distribution area8.

CULTURAL, PHYSICAL, SOCIAL AND FUNCTIONAL ISSUES

LINKING HOUSING INTERVENTIONS TO CULTURALLY APPROPRIATE HOUSING AND HOME MODIFICATION 
SOLUTIONS 

The cultural specificity and environmental 
challenges unique to Aboriginal housing 
demands a rigorous methodology in 
assessment and provision of home 
modifications. Employing inclusive design as 
a paradigm ensures an interrogation 
factoring in the widest range of barriers, 
uses, users, and outcomes. End results using 
this paradigm provide the best possible 
outcomes within this housing population. 

CONCLUSION
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The provision of Aboriginal housing in Australia is challenged by extremes of climate, overcrowding, and diverse cultural practices. 
Inadequate housing is linked to long-term health complications in remote Aboriginal populations1.



Livable bathrooms for older people: Designing out dependence in activities of daily living
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RESEARCH AIMS

This research aims to establish the design fundamentals needed for the development of 

more flexible, innovative and safer bathroom fixtures and domestic bathroom environments 

for older Australians. It provides an understanding of bathroom features and characteristics 

that function well for older persons and those that diminish their wellbeing.

PARTNERSHIP

This partnership is part of an  Australian  

Research Council (ARC)  Linkage Project 

which enables collaborative research 

between UNSW and Caroma Industries to 

benefit the broader Australian community.  

Caroma, Australia’s leading bathroom 

brand, is a subsidiary of GWA International 

Limited, one of  Australia’s largest fixtures 

and fittings providers.

For more than 60 years Caroma has 

offered a strong local manufacturing 

presence, market leading product solutions, 

a commitment to sustainability, and much 

more. 

UNSW is one of Australia’s leading research-

intensive universities. The Faculty of the 

Built Environment’s City Futures Research 

Centre has a high public and academic 

profile.

The Enabling   Built   Environments Program, 

within City Futures, is concerned with how 

the built environment impacts human 

function, quality of  life and health/care costs 

for older people, people with disabilities 

and their carers.

PARTNERSHIP WITH OLDER PEOPLE

One of the key research methods for this project is participatory inquiry and the establishment of 

a co-design group. This co-design group, comprising of 10 to 15 older  people, is representative 

of a range of sexes and ages (60 to 85+ years), cultures and functional impairments. They will 

advise us about our data collection methods and participate in collaborative design workshops 

where they will use their own creativity to “design” their ideal bathroom environment, and 

participate in evaluating the safety, usability and attractiveness of our autonomous bathroom 

prototypes.

NATIONAL BATHROOM SURVEY

A national survey will be distributed to seek the views of older persons about their  bathroom 

and about barriers and technologies in use. The objectives of the survey are to gain knowledge 

about the current bathroom  environments of older Australians living at home in order 

to understand which features, configurations and characteristics function well and which 

don’t, as well as gain knowledge of older Australian’s values and preferences in order to 

design bathroom environments that meet their emotional as well as physical needs.

INTRODUCTION

Current bathroom environments may not support the functional performance of older people 

and the assistive technologies helpful for bathing are under-developed and underutilised 

among older people living at home.

A lack of knowledge about bathing environments, uncertainty about the design preferences 

of older people, lack of basic human factors data, design guides and standards without 

adequate validation process, and reports of design practice not based on empirical evidence 

are hallmarks of current bathroom design research. As part of a collaboration with GWA the 

largest single supplier of Australian sanitaryware, this research will assist in incorporating 

human factor and computational knowledge obtained in partnership with older people. 
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cost-benefit comparison between ramps and lifts
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There has been little systematic economic evaluation of home modification (Lansley, McCreadie et al. 2004). In particular, cost-benefit 
approaches in the field of home modification have not been specific in distinguishing different types of intervention (Grisbrooke 
2003). As a result, home modification consumers and industry have insufficient knowledge about the differentiated financial implica-
tions of home adaptations.
The primary purpose of this research was to compare the costs of ramps and lifts and the relative benefits of each option over the 
other. Provision of differentiated information associated with their costs and benefits was expected to facilitate informed financial 
decisions among both home modification consumers and practitioners. Further, it provided implications for future research by 
presenting the factors to be considered when structuralizing cost-benefit analysis of home modification. .

AIMS OF RESEARCH

BASICS OF RAMPS AND LIFTS

CONCEPTUAL MODEL FOR COMPARISON

REFERENCES

COST-BENEFIT FACTORS WITH COMPARISON
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disseminates best practice information to 
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research undertaken by HMinfo is made 
available to the public free of charge via 
the HMinfo website. At present HMinfo is 
developing this database of research into 
an online journal. For more information 
visit www.homemods.info or email us - 
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The Home Modification Information 
Clearinghouse is funded by the National 
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home based care.

A ramp is defined as an inclined surface on a continuous accessible path of travel between 
two landings. Ramps can be constructed using a variety of materials including timber, steel 
and concrete. A lift is defined as an apparatus or contrivance within or attached to a 
building or structure, comprising a platform or car running between approximately vertical 
guides. Lifts for residential use can be categorized into stairlifts, platform lifts, and 
elevators.

In an economic assessment of cost, life cycle costing provides a useful framework, as it 
takes the full range of initial and continuing costs of a given intervention into account 
(White and Ostwald 1976).  Based on the life-span of ramps and lifts, cost can be divided 
into three stages: initial installation, operation & maintenance, and disuse. Saved 
healthcare costs would be the most significant economic benefits of ramps and lifts. 
However, estimating the benefit side is more difficult mainly due to their intangible 
attributes. In addition, home modification interventions have been found in some cases 
to cause adverse effects such as psychological discomfort, personal injury and damage 
during the use of the new equipment or device (Tuntland, Kjeken et al. 2009), which will 
off-set the initial benefits.
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Despite these restrictions, this research has 
reached a general conclusion that ramps had 
an advantage over lifts  in terms of initial 
capital investment and maintenance costs, 
whereas lifts could provide more long-term 
economic benefits as they can more effec-
tively off-set the growing need for assistance 
as people age. While lifts might be more ex-
pensive interventions overall, they can rela-
tively easily overcome the spatial and natural 
environmental restrictions of a home.

DISCUSSION AND CONCLUSION

This research was conducted with joint funding from 
the Ageing, Disability and Home Care, Department of 
Human Services New South Wales and the Australian 
Home and Community Care Program. 
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RESEARCH DESIGN AND METHODS

This research employed a multi-strategy method. Firstly, a systematic literature review was conducted for the purpose of identifying 
elements that affect the costs and benefits of ramps and lifts. Secondly, a preliminary cost estimation of ramps and lifts was carried 
out using the cost guides. Lastly, as cost guides had limitation in reflecting the whole process of home modification and the variations 
in the design plan, this research used cases provided by the New South Wales Home Modification and Maintenance Services of 
Australia.
For these reasons the inclusive design paradigm is particularly useful in Aboriginal housing; which demands a rigorous methodology 
involving sound anthropometric and cultural data collection. Inclusive design practices including participatory and co-design strategies 
are capable of providing solutions that truly assist clients both with immediate and potential future needs.  

Comparison of two alternatives proved to be 
a difficult task due to internal variations in 
types, materials, and design plans.  

Cost-benefit factors Economic relevance Comparison

Cost factors

Types & material Initial investment and installation costs Ramps involve less initial capital costs.

Maintenance & 
replacement

Costs of routine maintenance, repair  in 
the event of break-down

Ramps requires less maintenance and check-
ups.

Operation Utility costs Ramps requires no energy consumption for 
operation.

Adaptability & flexibility Costs of abandonment and disposal Ramps can be relatively easily removed.

Natural environments Influence of climatic conditions on 
durability

Lifts have longer life-span.

Spatial utility Increased opportunity costs due to 
reduced space

Lifts have relatively small foot prints.

Benefit factors

Care & assistance Costs saved due to a reduced level of 
care 

Lifts can involve less transfer.

Safety Reduced health care costs Lifts have been less reported as the settings 
of accidents.

Aesthetics Market appeal and property value of 
the installation

Lifts raises less aesthetic concerns.

Initial installation

Maintenance & Operation

Disuse

Negative after -effects

- Purchase of the product
- Structural preparations (clearing, ground levelling)
- Service costs (wiring)

- Routine maintenance
- Repair & replacement parts 
- Utility costs (electricity use)

- Retiring old devices 
- Eventual disposal (disassembly, removal )

- Psychological discomfort
- Injury from device

+

+

+

l 

Reduced health care costs

Intangible positive effects

- Hazard & injury reduction
- Reduced hospitalization
- Reduced care assistance

- Accessibility
- Safety & comfort
- Independence
- Social participation

+BENEFITS

COSTS
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HOME MODIFICATIONS AND THEIR IMPACT ON 
WAGED CARE SUBSTITUTION
Examines the potential of home modification  to 
substitute for waged community care.

What is the Enabling Built Environments Program?

Belinda Seeto
Admin coordinator

Toni Adams
Researcher

Joanne Quinn
Researcher

Lyndal Millikan
Researcher

Laura Davy
Researcher

Phillippa Carnemolla
Researcher

Home Modification
Information 
Clearinghouse

AUSTRALIAN HOUSING 
& URBAN RESEARCH
INSTITUTE

Ambulance Trolley, Bathing Trolley 
and A90 Manual Wheelchair 3D CAD from Enabling Block Library Website.

The Enabling Built Environments 
Program is engaged in research 
funded by the Australian Hous-
ing and Urban Research Insti-
tute (AHURI). AHURI is a na-
tional research network funded 
by the Commonwealth and 
State Governments.

DOWNSIZING AMONGST OLDER AUSTRALIANS
Examines the extent of downsizing amongst older Aus-
tralians, and the motivations, obstacles, and financial 
and social consequences of downsizing.

REVERSE MORTGAGES AND OLDER PEOPLE: GROWTH 
FACTORS AND IMPLICATIONS FOR RETIREMENT DECISIONS
Examined reverse mortages in Australia and assessed their 
potential impact on retirement decisions and planning.

OLDER PEOPLES' HOUSING POLICY:  A META-ANALYSIS
A systematic literature review synthesising  Australian housing 
and ageing research and policies relevant to developing a new, 
integrated housing policy for an Ageing Australia. 

ENABLING BLOCK LIBRARY
The Enabling Template Block Library is a freely available 
website providing accessibility design tools in a variety of 
2D and 3D digital formats.

The Home Modification 
Information Clearinghouse 
(HMinfo) is funded by the 
National Home and Community 
Care (HaCC) program, to 
provide an information service 
and to develop an evidence- 
base for home modifications to 
support self-care and/or home 
based care.

ARC Linkage

The Enabling Built Environments 
Program is undertaking an Australian 
Research Council (ARC) Linkage 
Project, which enables collaborative 
research between UNSW and 
Caroma Industries to benefit the 
broader Australian community.

THE EFFECTIVENESS OF CEILING HOISTS IN 
TRANSFERRING PEOPLE WITH DISABILITIES
Systematic review regarding the selection of a safe and 
effective transfer method.

AGE-SPECIFIC HOUSING MARKETS AND HOUSING AND CARE 
FOR LOW TO MODERATE INCOME OLDER PERSONS
Assesses the current state of the age-specific housing market, its 
potential to grow, and impediments to its expansion.

WEBSITE
Makes all research undertaken by 
HMinfo available to the public, free 
of charge.

LIVEABLE NEIGHBOURHOODS
Development of an iPad app that helps capture aspects of the 
outdoor environment from the point-of-view of older people.

LANDSCAPE MODIFICATION AS AN ALTERNATIVE TO 
RAMPS AND LIFTS IN HOMES
Explores the potential of landscape techniques, including 
bridging and berming, as a practice for home modification.

FOLLOW-UP EFFICACY POST ENVIRONMENTAL 
MODIFICATIONS; A GUIDE FOR CLINICAL PRACTICE.
Summarises evidence regarding home modification 
follow-up & provides  guidelines for follow-up practice.

LIVEABLE BATHROOMS FOR OLDER PEOPLE: DESIGNING 
OUT DEPENDENCE IN ACTIVITIES OF DAILY LIVING
Establishes design fundamentals needed for more flexible, 
innovative and safer bathrooms for older Australians.

Catherine Bridge
Director

The Enabling Built 
Environment Program (EBEP) 
brings together a number of 
areas of research supported 
by both Government and 
Industry. The research focuses 
on the impact of the built 
environment at all levels on 
people with some level of 
functional limitation. For 
instance, research within the 

program ranges from: industrial and product design 
(toilets, vanities, rails etc.); housing choices and home 
modifications; specialist design guidance such as 
dementia day centres; and urban planning like 
regional town centre design. The consistent thread 
throughout all our research is to explore and better 
understand how design and the built environment 
impact social sustainability and impact human 
function, quality of life, wellbeing and health. 
Increasingly our program also looks at how design 
affects the economics of social participation  and care 
provision.

By better understanding the complex transaction 
between the built environment and the human form, 
we hope to enable the creation and maintenance of 
more sustainable living spaces that support informal 
and self-care systems. Achieving more equitable and 
enabling design that supports economic pand social 
participation while maintaining autonomy and dignity 
is an area of increasing relevance for all nations with 
the global advent of population ageing. Looking at 
‘designing in’ accessibility in all public spaces - at 
school, work and the urban landscape in general – 
enhances the value of the built environment for all 
people.

EBEP benefits from its research staff and post graduate 
students having a diverse skill set that includes 
Industrial Design, Occupational Therapy, Social 
Sciences, Policy Planning and Architecture. The 
program receives recurrent core funding from the 
Home and Community Care (HACC) Program and 
works on a range of projects concurrently from both 
the macro level, such as performance of town centres 
and housing supply, to the micro level such as 
temperature regulation valves, smoke detectors and 
the like.
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