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This study identified a wide range of issues and
products specifically involved in child falls and
proposes a number of strategies to improve our
understanding of the problem and to prevent and
control fall injuries that are related to consumer
products. The methods used in this investigation
included:

� an examination of available Victorian data on
injury deaths, hospital admissions, hospital
emergency department presentations and general
practice presentations to obtain an overview of
the size and nature of the product-related child
fall injury problem;

� a review of published and unpublished literature
on product involvement in child fall injuries
which was used to develop a countermeasures
matrix; and

� a review of countermeasures which was used to
develop an hierarchy of countermeasures based
on evidence of their effectiveness which formed
the basis for the recommendations in this report.

The report highlights the extraordinary amount of
action required to systematically address the data,
research, implementation and evaluation issues that
are pertinent to reducing product-related child falls.
It confirms the very poorly developed state of product
safety research and development in Australia and
identifies the scope and the strategies for
improvement.

Key findings
From the data analysis
� the product most frequently involved in fall-

related injury deaths is the swimming pool.

� the products most frequently involved in fall-
related injury across most levels of severity are
playground equipment, stairs and steps, bicycles,
football, chairs and stools, nursery furniture,
skates and skateboards, conventional beds and
fences/fence posts/poles.

� the rate of fall injuries to children aged under 15
years resulting in hospitalisation in Victoria
showed a statistically significant overall increase
over the period July 1987 - June 1994, with
significant increases also noted in the under one
year and the 10-14 year age groups.

Executive summary
� there was a higher proportion of children who

fell more than one metre in the group of children
admitted to hospital, indicating that these fallers
sustained more serious injuries.

� overall, 49% of all child fall injuries occurred in
the home; educational settings were the second
most frequent location for falls (19%).

� the main injury resulting from child falls was
fractures, 38% of which were of the radius/ulna.
Although concussion was the fifth most frequent
type of injury, it rated highest in terms of severity
(45% hospital admission rate).

� the available data showed that radius/ulna
injuries were associated with playground
equipment in 30.5% of cases where product
involvement was known.  Head injuries were
predominantly associated with bicycles (13.8%),
playground equipment (11.5%) and chairs/beds
(11.7%).

From the literature review
These products are identified in the literature as
substantially implicated in child falls:

Nursery furniture- babywalkers, cots, cribs and cradles,
prams and strollers, highchairs, change tables, porta-chairs,
bouncinettes (exercisers) and car restraints.

Household furniture- bunk beds, conventional beds,
chairs and stools, tables, benches, coffee tables, sofas and couches.

Structural features of the home- steps and stairs,
balconies, concrete and other flooring, domestic architectural
glass, bathtubs and showers.

Playthings, sports equipment and sports
activities- toys, bicycles and tricycles, bicycle child carrier
seats, horseriding, swimming pools and spas, skating
(rollerskates, skateboards, rollerblades/in-line skates, ice
skating) and playgrounds (general, climbing apparatus and
monkey bars, slides, swings, seesaws, trampolines and mini-
trampolines).

Miscellaneous- shopping trolleys, ladders and step ladders
and footwear.

The findings from the published research are
tabulated in Chapter 3.  A large volume of published
and unpublished literature was accessed and a
selection of 159 of the articles that were examined
are referenced in this report.
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From the review of countermeasures
The results of the review of available countermeasures
in terms of effectiveness is included as a  matrix in
Chapter 4.  Only 50 countermeasures and strategies
were identified as �proven� and these covered only
20 products or product types.  Approximately 335
other countermeasures were classified as having
�good potential for prevention�, based on scientific
or accepted theoretical principles, and were included
in the countermeasure matrix.

There were no studies of benefit/cost ratios in relation
to product-related child fall interventions reported
in the literature.  Such studies are a necessary
precursor to widespread implementation of
interventions but are a longer-term priority at this
stage.

Recommendations
Product-related fall injury is a complex problem.
Countermeasures should be multi-faceted and geared
towards reducing the likelihood of falling, increasing
the use of protective devices and improving the safety
features in the design of products and the
environment. An intersectoral approach is required
as responsibility for action lies with a range of
government departments and authorities.

General recommendations
� Establish a national consumer product safety

commission to fund, co-ordinate, facilitate, drive
and enforce product safety research and
implementation and to co-ordinate product safety
imperatives with national and international trade
policies.

� Implement a product safety directive placing
responsibility for product safety on
manufacturers, importers, retailers and any others
with an interest in products in the marketplace.

� Monitor the effectiveness of the Trade Practices
Act in improving product safety and product-
related injury reduction and amend it, where
necessary, to provide more protection to
consumers.

� Establish an intersectoral National Injury
Prevention Taskforce to advise government and
to drive, co-ordinate and facilitate the child fall
injury prevention action plan within the context
of the broader implementation of national and
state injury prevention strategies.

� Establish an exposure database to centralise
available information regarding the prevalence

of hazardous and protective products, and other
exposure measures as they become available.

Specific recommendations
Playgrounds and forearm fractures
- a systems approach
Because there are gaps in research that impinge on
the choice of strategies, a staged approach is
recommended

Stage 1
� Commission a controlled study to determine the

critical fall heights by age for reductions in
forearm fractures.  Because of the wide implica-
tions, it is considered necessary to validate the
research findings on critical fall heights reported
from New Zealand by Chalmers (1995) before
widely implementing countermeasures.

� Conduct a controlled study to determine the
effectiveness of undersurfacing on reducing
playground equipment-related upper limb
injuries.

� Conduct an exposure study to determine the
amount of time children spend on each type of
playground equipment and on playground
equipment above 1.5 metres fall height to
determine the relative risk associated with each
type of equipment using corresponding injury
data.

� Conduct a research study to determine the
effectiveness of wrist guards in preventing child
wrist fractures.

� Develop and implement simple consensus
measures for best practice performance-based
guidelines for playground safety.

Stage 2
� Conduct a benefit/cost analysis to determine a

strategy for replacing playground equipment of
non-conforming height (determined from the
research in Stage 1) which compares a phasing
out strategy to one which promotes active
replacement.

� Develop a generic standard for fall heights based
on the New Zealand research findings (Chalmers
1995),  if findings confirmed and refined for age
groups by Australian research.

� Develop a new Australasian playgrounds
standard based on the interim guidelines and
Stage 1 research, which refers to the generic
standard on fall heights.
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� Mandate and enforce the new standards in public
playgrounds, schools, children�s service
regulations (Regulations 81 and 97), and
playgrounds in commercial premises.

Safe home design - a systems approach
The primary  recommendation is that a systems
approach to safe home design be adopted, which
focuses on transferring safety design features
routinely into new homes and home renovations.
These features are identified in the Australian
Standard (Guidelines for Safe Housing Design (AS 4226),
August 1994) and incorporated in Kidsafe and
community safety display homes (e.g., City of Hume
in Victoria, Noarlunga in South Australia).

� Increase the number and accessibility of safety
designed display homes.

� Further develop and promote safe home design
packages for standard home designs (some
progress has been made by Kidsafe/Archicentre).

� Integrate safety design components into tertiary
courses for home builders and designers.

� Integrate safety design and safety package
concepts into courses currently offered for home
buyers.

� Reduce the marginal additional cost for a safety
design features package by means of sales tax
reductions, increased market share to complying
builders or other incentives.

� Develop and promote a safety accreditation
scheme for new homes in consultation with key
stakeholders.

� Investigate incorporating into the Australian
Building Code a requirement for the installation
of slip resistant baths and slip resistant flooring
in bathrooms in new and renovated homes.

Child restraint regulation and promotion
Falls from nursery furniture constitute approximately
15% of injuries presenting to hospital emergency
departments in the first year of life (Ozanne-Smith
1992).

� Develop and implement regulations requiring 5-
point child restraints to be fitted to nursery
furniture, including high chairs, prams and
strollers, and attachment points for restraints to
shopping trolleys.  This could be achieved by
the development and implementation of a generic
mandatory standard or product specific
standards.

� Devise and implement education campaigns
regarding the correct installation and restraint use
in motor vehicles.

Protective helmets
� Develop and promote guidelines for best practice

helmet use in various settings (eg., the broader
use of bicycle helmets for adventure sports,
where appropriate).

� Implement education campaigns to promote
bicycle helmet wearing in off-road locations.

� Enforce bicycle helmet laws.

� Further develop, evaluate and implement (to the
extent possible), a universal helmet which can
be used across a range of activities where the
risk of head injury is high

Compliance with Standards
� Pending the implementation of mandatory

standards (or product bans), encourage retailers
to stock and consumers to purchase products
conforming to voluntary standards (e.g. nursery
furniture, bunk beds and ladder standards) or to
safety designs supported by research (pending
their incorporation into standards).

Review progress
Disseminate the countermeasure review widely,
update the recommendations regularly and review
progress towards implementation

Additional data, research and
implementation  recommendations
Injury data
� Include a product involvement code in injury

data systems for death, hospital admissions and
presentations and general practice data to
enhance surveillance for new, ongoing and
previously unidentified hazards.

� Widely implement level one data collections in
health care settings using the NMDS (Injury
Surveillance) and develop a sampling frame for
more detailed (level 2) data, with the potential
for in-depth follow-up studies on particular
issues.

� Ensure that product involvement (including
brand name) information is recorded, to the
extent possible, on injury surveillance forms and
in the text description in electronic NMDS injury
surveillance collections and coronial data
systems.

� Implement quality control programs to monitor
and control data quality by means of feedback,
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training of collectors and other methods as
required

� Expand E-code classifications to cover more
types of falls

Analytic research
Analytic research, particularly based in the disciplines
of epidemiology and biomechanics, is required to
assist the design of new interventions.

� Conduct follow-up studies to investigate the
mechanism of injuries associated with high risk
products such as beds, chairs, stools and tables
to see whether these products require
modification, redesign or other countermeasures.

� Conduct controlled studies to address the
circumstances surrounding falls and the factors
contributing to the fall, for example, a case-
control study to compare the characteristics of
household stairs that are involved in child fall
injuries to household stairs where there is no or
low involvement.

� Conduct relative risk studies where comparisons
of different product designs are possible to
inform future prevention strategies e.g., porta-
chairs versus standard high chairs (requires
exposure data) and  ramps versus other locations
for skateboarding.

� Determine the proportion of children under three
years of age who sleep in conventional beds,
determine relative risks of beds and cots at
various ages (e.g., 12, 18, 24 and 30 months of
age) and investigate the need for an intermediate
bed design between cots and conventional beds.

� Carry out stability testing of loaded supermarket
trolleys (including child passengers) to inform
future design considerations.

� Determine the relative risks associated with
various playing surfaces for sports and
recreational activities.

Exposure studies
Exposure studies would contribute to the
development of a national exposure database and
assist with the choice of countermeasures and target
populations for the implementation of preventive
measures.

� Conduct surveys at regular intervals to ascertain
exposure to hazardous and protective products
- similar to that undertaken in the ABS Home
Safety Survey in Victoria and NSW in 1992.
Comprehensive studies are required which

include many products such as  glass-topped
coffee tables with and without safety glass, coffee
tables in households with young children, in-line
skates, trampolines, babywalkers, and steps and
stairs.  These surveys would also establish trends
in injuries over time.

� Undertake exposure studies to determine the
contribution of reduced exposure (by comparison
with available baseline data) to the reduction of
injuries to bicyclists, and to monitor the rate of
helmet wearing.

Evaluation studies
Evaluation studies are required to monitor the
effectiveness of countermeasures and imple-
mentation methods.

� Conduct evaluation studies to assess the efficacy
of these countermeasures: safety glass perform-
ance in reducing fall and other domestic
architectural glass injuries; the implementation
of the 1991 safety glass regulations; equestrian
protective equipment under different circum-
stances of riding; and protective equipment for
roller skating, roller-blading and skateboarding.

� Undertake evaluation studies to assess com-
pliance with voluntary and mandatory standards.

� Document the implementation of interventions
as the basis for impact evaluation e.g. progress
towards the withdrawal of babywalkers from sale
in stores.

� Evaluate the content and impact of English
language and non-English language safety
information that is distributed at the point of
sale to consumers, provided by product
distributors to retail staff or distributed by other
methods such as child safety centre educational
programs.

Injury reduction measures
Regulation/standardisation
� Streamline processes for the development and

implementation of generic and vertical standards
for product safety, including the introduction of
iterative processes.

� Mandate standards, where it is necessary to
achieve compliance e.g., horse riding helmets in
public places.

� Explore other means of achieving compliance
with standards e.g., bunk bed standard, such as
consultation with manufacturers, importers and
retailers and raising public awareness.
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� Encourage the upgrading of products to comply
with new standards.

� Adopt quality overseas standards where no
Australasian standards exist e.g., high chairs
(British) and possibly babywalker stability
(British).

� Develop Australian standards for high risk
products where no relevant standards are
available, such as shopping trolleys.

� Update Australian standards to incorporate new
research findings.

� Ensure that imported products are tested to
Australian safety standards.

Consumer and industry education

� Promote safety awareness and education
campaigns for the products most implicated in
falls, particularly where products designed to
prevent falls are available e.g., 5-point shoulder
harness, prams and strollers designed with
continuous handles and with parcel trays
underneath.
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1.1 Rationale

This study was commissioned by the Commonwealth
Department of Human Services and Health as an
initial step towards addressing two priority areas in
the national goals and targets for injury prevention
and control: consumer safety and fall injury among
children.  These two injury issues were identified as
priorities for action at the national and State levels in
Better Health Outcomes For Australians:  National Goals,
Targets and Strategies for Better Health Outcomes into the
Next Century (Commonwealth Department of Human
Services and Health, 1994).

Falls are the leading cause of injury to children in
Australia (Better Health Outcomes for Australians, 1994;
Routley & Valuri, 1993).  The Australian Consumers�
Association estimated from National Injury Surv-
eillance data that, each year, between 280,000 and
560,000 children suffer injuries related in some way
to consumer products (cited in Moller, 1994).

The responsibilities of consumer safety agencies are
described in Better Health Outcomes for Australians (1994)
as:

�[by means of a collaborative and well-informed
approach] to upgrade standards for products,
to develop more effective methods of instituting
best design practice, to identify products that
need redesigning and to facilitate redesign, to
control any adverse consequences of
international trade agreements and deregulation,
and to inform consumers of the risks associated
with products� (p 220).

1.1.1 Overview of child fall injuries

In the national goals and targets for injury prevention
and control child falls in the domestic environment
and in playgrounds are identified as priority areas for
injury prevention interventions (Better Health Outcomes
for Australians, 1994).  NSW hospital admission data
were used to set baselines for targets.  It was estimated
that, for the financial year 1991/92, the rate of fall
injuries for 0-4 year olds was 550/100 000, and the
rate for 5-9 year olds was 634/100 000 (Better Health
Outcomes for Australians, 1994).  The target is to reduce
the hospital admission rate that results from falls to
children aged 0-4 and 5-9 by 10% by the year 2000
(Better Health Outcomes for Australians, 1994).

Consequently, this report focuses on these age
groups, although the review extended to children
under 15 years of age.

The nature of children�s falls (including the activity
being undertaken at the time of the fall, the location,
the body part injured and the type and mechanism
of injury) varies according to the age and, hence, the
developmental stage of the child.  The domestic
environment is the major location of fall injuries
resulting in hospital admission for children aged 0-4
years; the playground (in child-care centres, kinder-
gartens, schools and commercial areas) predominates
for children aged 5-9 years admitted to hospital (Carey
V, 1993 cited in Better Health Outcomes for Australians,
1994).  According to Victorian Injury Surveillance
System (VISS) data for 1989-1993, falls in the 10-14
year old age group mainly occurred in the educational
setting.

An earlier Australian report (Nutbeam et al., 1993)
highlighted the need for action to reduce nursery
furniture-related injuries to infants aged less than one
year.  It is estimated from VISS data that falls
comprise 62% of nursery furniture-related injuries
to children aged less than three years (Routley &
Valuri, 1993).

1.2 Context

1.2.1 Background

The size of the consumer product-related injury
problem is difficult to estimate as data collection is
poorly developed. In 1989 the Australian Consumers
Association (ACA) estimated from National Injury
Surveillance data that, each year, between 940 000 and
1.86 million Australians suffer injuries related to
products (cited in Moller 1994).  Moller (1994) projected
European and United States costings onto these figures
and estimated that product-related injury to all age
groups cost Australia about $2.8 billion each year.

Consumer product safety can be broken down into
four focus areas:

� ensuring that products are not defective and do
not fail;

� ensuring that products are manufactured
according to safe design;

Chapter 1 - Introduction
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� ensuring that products are manufactured for
appropriate purposes; and

� ensuring that products are used correctly by
consumers.

Little is known about the extent of injury related to
the last two areas (Nutbeam et al., 1993), though
indications from injury surveillance data suggest that
they are only a small component of all product-related
injuries.

According to Moller (1994)

�the major focus in Australia over the last six
years has been on the implementation of
mechanisms for dealing with hazardous
products and the issue of product liability, rather
than on the maintenance and implementation
of Australian standards, and the enforcement
of mandatory standards� (p144).

More rigorous Australian research, based on the
collection of product-related injury and death data,
is required to identify hazardous products and to
justify the mandating of Australian standards.
Ozanne-Smith (1994) states that adequate data
collections and rate data are lacking in the research
and development of product safety in Australia.

The Better Health Outcomes for Australians report (1994)
highlights two major approaches to addressing
product safety:

� the development and enforcement of minimum
standards for industry to abide by, so ensuring
the protection of consumers from less zealous
manufacturers, distributors and retailers; and

� the creation of an environment where industry
is motivated to optimise consumer safety in
product development which would help ensure
that industry strives to undertake research,
education and health promotion aimed at the
development of safer products.

Both approaches are needed if injury reduction targets
are to be met.

1.2.2 Political context

A number of changes in direction for product safety
in Australia and overseas have been seen in recent
years.  The integration of European countries into
the European Economic Community (EEC) resulted
in moves to harmonise standards and similar
developments have occurred in Australia, between
the States and between Australia and New Zealand.

The shift to horizontal standards for product safety
and pressures to remove mandatory standards that
act as non-tariff barriers to trade also impact on this
context.  Within the current political environment
that favours deregulation, innovative methods are
required to maintain or progress from the status quo
in consumer product safety.

The Trade Practices Act at the Commonwealth level
and similar laws in the individual States and Territories
give governments in Australia the power to ban or
recall hazardous products and to mandate safety
standards, labelling and consumer information
requirements. The implementation of these laws and
other regulatory measures to protect the consumer
has become more complex and difficult since
Australia signed the WTO Agreement on Technical
Barriers to Trade (formerly known as the GATT
agreement, March 1992), agreeing not to use technical
regulations, standards or testing and certification
schemes as barriers to trade.

1.2.3 A unified international approach to product
safety

An international approach to consumer safety is
supported by Europe and the United States (Moller,
1994) and this trend is also emerging in Australia.
Australia recently formed closer international ties for
product safety, affiliated with the Asia-Pacific
Economic Cooperation (APEC) agenda and forged
a closer economic arrangement with New Zealand
on the joint development of voluntary and mandatory
standards for product safety.

1.3 Definition of product-related falls

According to the European Economic Community
(EEC) General Product Safety Directive (GPSD)
(COM(90)259) which was implemented in June 1994,
product safety can be defined in very broad terms
and incorporates both goods and services (new, used,
or reconditioned) which have been placed on the
market for consumption (Page et al., 1993).  It should
be noted that the Directive excludes antiques and
second-hand products where  consumers have been
informed of their previous use and safety status.  The
GPSD was devised to unify laws relating to product
safety between states so as to remove barriers to trade
and encourage free trade between member economic
communities.  This ensures that once a product is
deemed safe by the Directive, another member state
cannot restrict access to that product on safety
grounds.  Furthermore, the Directive ensures that
all those who come into contact with the product



Product-related child fall injury 3

are protected by pre- and post-marketing controls.
As the range of products on the Australian market
largely matches that of Europe and the United States,
and there is a general move to adopt generic and
international standards, the EEC definition of
consumer product is  applied in this report.

Under this definition consumer products include:

� items in public places for use by consumers

� industrial products used by consumers in
domestic settings or public facilities

� work clothes that are not confined exclusively
to use at work

� constructional features of buildings, whether
permanently installed in buildings or not

� domestic and public buildings themselves

� money

� food, including harvested agricultural products
made available to the consumer

� domesticated animals in a domestic or publicly
accessible setting

� non-indigenous animals to which the public have
legitimate access

� cultivated plants in a private or publicly accessible
setting

� artificial sources of ignition and materials ignited

� man-made features of the environment accessible
to the public

� private transport vehicles and Public Service
Vehicles

� fireworks

� component parts of products and instructions
(Page et al., 1993; p3-4).

The definition is very broad and excludes only
products which are natural features of the environ-
ment or products that individuals produce for
personal consumption, i.e., not for commercial
purposes.  Examples of the latter are paintings,
knitting and woodwork.

The GPSD notes that a safe product is:

�one which does not present an unacceptable
risk by virtue of its composition, use, wrapping,
presentation and labelling, conditions of assem-
bly, maintenance or disposal, instructions and
direct or indirect effects on or with other
products�

(Page et al., 1993; p1).

Given that products are not always used according
to their intended purposes (e.g., children using chairs
to climb and stand on) the Directive also covers any
use of the product that can be �reasonably foreseen
by a responsible and competent producer�.  In this
respect it is the responsibility of the producer to warn
or guard against any reasonably foreseeable use of
the product (Page et al., 1993).

1.4 Aims and objectives

1.4.1 Aims

The aims of the project are:

� to identify specific products (including structural
features of the home) which contribute to falls
among children in the domestic environment and
in playgrounds; and

� to develop a methodology to systematically
address the issues identified in the review

1.4.2 Objectives

The objectives of the project are:

� to analyse data on childhood falls using hospital
admission (including trend analyses over time),
injury surveillance, general practice (to the extent
possible) and coronial data;

� to review literature focusing on published
literature on the prevention of domestic and
playground product-related childhood falls,
including the effectiveness of countermeasures;

� to review relevant Australasian and overseas
standards;

� to review informed sources including work in
progress, international consultation and advances
in the development of relevant generic standards;

� to develop and apply a classification system for
the effectiveness of interventions (both counter-
measures and implementation strategies), includ-
ing benefit/cost ratios to the extent possible;

� to determine potential benefits from counter-
measures for other family members, particularly
older persons;

� to identify products and intervention strategies
in need of further analytic study and design
appropriate research protocols to systematically
address the major issues identified; and

� to co-ordinate the work of this project with
national and state /territory strategies.
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1.5 Methods

Information on products associated with child fall
injuries and their prevention was obtained from a
number of sources, including local and international
literature searches, data analyses, and local, interstate
and international consultation with key injury
personnel working in the area of child injury
prevention and product safety.  To the extent
possible, information on exposure to hazardous
products and to protective products was also
reviewed.

1.5.1 Local and international consultation

The First National Conference on Injury Prevention
and Control presented an opportunity to consult
relevant injury prevention and consumer safety
personnel.  Key overseas and local personnel were
surveyed on their past and current research in the
child falls area and follow-up phone calls were made
to obtain more information on work in progress.
Attendances at the ECOSA Third International
Conference on Product Safety Research and the
Nordic/Dutch Product Safety Seminar held in
Amsterdam in March 1995 provided valuable
opportunities to consult European and Scandinavian
authorities on product safety.  Furthermore, visits to
the Consumer Safety Institute in the Netherlands and
ICE Ergonomics in the U.K. provided information
on international progress in product safety research
and access to relevant informal literature.

1.5.2 Data analysis

More complete data on injuries at all levels of severity
are available for Victoria than for other Australian
States.  For this report five major datasets were
analysed to determine the epidemiology of product-
related child falls:

� Victorian State Coroner�s Office mortality data

� Victorian Inpatient Minimum Dataset (VIMD)
hospital admissions data

� Victorian Injury Surveillance System (VISS)
Emergency Department data

� Extended Latrobe Valley Injury Surveillance
(ELVIS) General Practitioner data

� National Injury Surveillance Unit data to
determine differences from Victorian data.

The ten products most frequently associated with
child falls were ranked using data from each of the
databases (i.e. for each level of severity) and a

summary chart was produced which depicted the
products implicated in child falls by frequency and
injury severity.  The methods of analysis and detailed
results are presented in Chapter 2.

1.5.3 Literature review

A Medline search was undertaken using keywords
that were broad enough to capture a wide range of
references relating to product safety, including the
political and economic context for product safety.
In addition, a literature search of published and
unpublished product safety research relating to child
falls was undertaken at the Documentation Centre
of the Consumer Safety Institute in the Netherlands.

Information on relevant Australian and international
standards was obtained from a number of sources,
i.e., the literature review, consultation with expert
personnel, and the Standards Australia library.  Up-
to-date information about Australian Standards was
obtained from the Catalogue of Australian Standards and
Other Products 1995.  With regard to European
Standards, a search of relevant products identified
from data analyses and the literature review was
undertaken by Standards Australia, and the resultant
information was analysed manually for references to
Standards that addressed child fall injuries.  A
limitation of the database prevented the keyword
�falls� being used to narrow the search.  Because of
time and resource constraints, this procedure was
limited to European Standards.  North American
Standards are listed only if they were extracted from
the literature review.

The literature review is presented in several parts.
The major sections are: summary tables of studies
which identify associations between products and
child falls (Chapter 3); a comprehensive matrix of
countermeasures categorised by effectiveness
(Chapter 4); and a review of relevant Standards
(Appendix 4).  Recommendations derived from the
literature and from the review process are presented
in Chapter 5.

1.5.4 Development of the countermeasures matrix

The countermeasures matrix in Chapter 4 was based
on information from the literature and the results of
local and international consultation.  The matrix
provides an analysis of the countermeasures available
for each major product identified from both injury
data and the literature, and implementation strategies
where described.  In addition, information is provided
about proven countermeasures, those with good
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potential for success based on scientific principles,
and those not yet proven or proven unsuccessful.
This section of the report also includes research in
progress and strategies which are currently  being
developed to address product-related child falls.

1.5.5 Development of recommendations and
implementation strategies

The recommendations in Chapter 5 systematically
address the injury issues raised in this report. They
were developed from the review of injury data,
countermeasures, existing standards, and imple-
mentation strategies.
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2.1 Introduction

A number of data sources were utilised to obtain an
overview of product-related fall injuries to children.
The analyses that follow utilised death data recorded
in the State Coroner�s Office database, hospital
admissions data recorded in the Victorian Inpatient
Minimum Dataset and Victorian Injury Surveillance
System databases, emergency department presenta-
tions recorded in the Victorian Injury Surveillance
System and National Injury Surveillance Unit data-
bases, and general practice data recorded in the
Extended Latrobe Valley Injury Surveillance database.
Information on each of the databases is included in
the appropriate section below.

Analyses were undertaken to determine the extent
and nature of product-related fall injuries.  This
included identification of the products involved, fall
height, injury severity, type, body part affected and
the location of injury event.

Population denominators for rate calculations were
derived from the 1986 and 1991 censuses conducted
by the Australian Bureau of Statistics.  Estimates,
based on methods used by Langlois et al (1992) and
Watt (1995), were made for the intervening and post-
census years.

2.2 Deaths (Victorian Coroners'
Facilitation System)

Currently, the major source of detailed information
on fatal injury is the database of the Victorian State
Coroner�s Office (VSCO).  In the past, information
generated by coroners was not well organised and
computerised files of coroners� investigations are rare
anywhere in the world.  However, under a pilot
program in Victoria, data from coroners� investi-
gations are being computerised.  Information on
unnatural deaths that occurred between 1 July 1989
and 30 June 30 1992 is published and is also available
on disk.

Fall deaths were extracted from the VSCO database
for the period 1 July 1989 to 30 June 1992 using E-
coded breakdown events (�what went wrong�) and a
text search of all narratives including any reference
to falls, slips, trips or stumbling, e.g., �Deceased fell
through the door opening of a tractor, and was crushed by a
wheel�.  This combination of methods yielded a more
comprehensive dataset than the use of E-codes alone.

Chapter 2 - Data analysis

In the three-year period, 43 fall deaths to children
under 15 years of age were recorded, 27 of which
were product related. Males were disproportionately
represented and accounted for 74% of all product-
related child fall deaths.  The peak age group for
product-related fall deaths was children aged 1-4 years
(71% of deaths), followed by children aged less than
one year (14% of deaths).

Table 1: Product-related fall deaths of
children under 15 years of age.
Victorian State Coroner's Office,
July 1989 - June 1992

Product implicated N
Drowning 17

- swimming pool 8
- bore hole/channel

/irrigation/sewerage 3
- rubbish bin 2
- bathtub 1
- boat 1
- fell from fence into irrigation 1
- unknown 1

Tractor / trailer 4
Car 3
Bike 1
Bed 1
Horse 1
Total product-related fall deaths 27

As shown in Table 1, the swimming pool was the
product most associated with child product-related
fall deaths accounting for 63% of these deaths.  Falls
from tractors/trailers and from cars accounted for
15% and 11% of the product-related fall deaths
respectively.

2.3 Hospital admissions (Victorian
Inpatient Minimum Database)

The Victorian Inpatient Minimum Database (VIMD)
holds information on all public hospital admissions
for the period July 1986 to June 1994.  Monash
University Accident Research Centre also holds, for
research purposes, a subset of VIMD records which
has been selected by ICD-9 E-codes (external cause
of injury).  Each case is described by a range of
variables, but information on the injury event itself
is limited.
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2.3.1 Overview of child fall hospital admissions

A total of 29,341 children under 15 years of age were
admitted with fall-related injuries to Victorian public
hospitals during the period July 1987 to June 1994.
The overall male to female ratio was 1.59.  Although
the frequency of fall-related injury admissions was
higher for males in every age group (0-4, 5-9 and 10-
14 years), taken as a proportion of admissions within
each gender group, females in the younger age groups
(0-4 and 5-9 years) were more likely to be admitted
to hospital.

Children in the 5-9 year age group accounted for
43.3% of child fall admissions in 1993/94.
Hospitalisation rates were also highest among the 5-9
year age group, for both males and females.  The
admission rates for males were higher than those for
females in all age groups except for children aged
under one year.  The difference between male and
female admission rates increased with age (Table 2).

Table 2: Fall injuries (total) rates per 100 000 for children under 15 years of age.
Public Hospital Admissions, July 1993 - June 1994

Age group All rate Male rate Female rate
/100 000 /100 000 /100 000

Under 5 years 403 452 350
Under 1 year 254 254 253
1-4 years 440 502 375
5-9 years 643 760 520
10-14 years 460 610 302

Figure 1: Fall injuries (total), rates per 100 000 and trend for children under 15 years of age.
Public Hospital Admissions, Victoria,  July 1987 - June 1994
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The rate of fall injuries to children aged under 15
years showed a statistically significant increase over
the study period (Figure 1), with significant increases
in the under 1 year and the 10-14 year age groups.
Trends were not significant for children aged 1-4
years and 5-9 years.  The increase in the 10-14 year
age group was associated with a 24.3% increase in
playground equipment falls from 1992/1993 to 1993/
94.  It is possible that increases from 1992/93 are, at
least in part, the result of the introduction of casemix
funding which may have changed the admission
policy and coding practices in some of the hospitals.

By comparison, analysis of VISS Latrobe Valley
Regional Hospital injury admission frequency data
for children aged 10-14 years did not show the sudden
rise in injury admissions noted above, during the
1993/94 or 1994/95 financial years.  In the Latrobe
Valley, fall-related injury admissions decreased from
1991/92 to 1993/94, before rising slightly in 1994/
1995.

2.3.2 Identification of product-related falls

The ICD 9-CM E-codes (the classification system
used in hospitals) for fall injuries only provide limited
data on products related to falls. Whether or not a
product is involved in a child fall injury was not
known in 62% of the child fall injury cases extracted
from the VIMD. The product categories in the E-
code classification system are also very broad eg.,
chair/bed.

An additional limitation exists in that many fall injuries
are coded into other categories of injury. For example,
a fall into a swimming pool is more likely to be coded
as a drowning/near-drowning even though the factor
first leading to the event was a slip or fall into the
pool.  Consequently, the identification of product-
related child falls in VIMD is incomplete.  Conversely,
cases involving other persons or environmental
factors (ie, no product involvement) cannot be
identified and removed. For VIMD data to become
more useful for product safety research, E-codes
which directly identify product involvement need to
be introduced.

As shown in Table 3, the limited data available
indicated that playground equipment and chairs/beds
were the products most associated with child fall
injury hospital admissions of children under 15 years
of age. These products accounted for 24.5% and
8.1%, respectively, of fall injury admissions for the
period July 1987 - June 1994.  Age-specific differences
in product involvement are suggested.  Fall injuries
associated with chairs/beds predominated in the
under one year and 1-4 year age groups (accounting
for 26.4% and 18.0% of fall injury admissions in these
age groups respectively), whereas playground
equipment-related falls predominated in the 5-9 and
10-14 year age groups (accounting for 36.2% and
15.3% of fall injury admissions in these age groups
respectively).

Table 3: Product-related fall injury frequencies for children under 15 years of age.
Public Hospital Admissions,  July 1987 - June 1994

Age Group (years)

Fall <1 1-4 5-9 10-14 Total

N % N % N % N % N %
Playground equipment 7 0.7 1,262 18.3 4,596 36.2 1,338 15.3 7,203 24.5
Chair/bed 250 26.4 1,244 18 660 5.2 226 2.6 2,380 8.1
Building/structure 0 0 189 2.7 256 2 210 2.4 655 2.2
Stairs/steps 51 5.4 285 4.1 161 1.3 151 1.7 648 2.2
Ladders/scaffolds 0 0 74 1.1 79 0.6 38 0.4 191 0.7
Swimming pool 0 0 2 0 14 0.1 71 0.8 87 0.3
Product involvement not known 639 67.5 3,858 55.8 6,944 54.6 6,736 76.8 18,177 62
Different level, other 374 39.5 1,365 19.7 2,339 18.4 1,369 15.6 5,447 18.6
Same level/slip/trip/stumble 83 8.8 1,194 17.3 2,018 15.9 2,086 23.8 5,381 18.3
Fracture, cause unspecified 76 8 228 3.3 657 5.2 842 9.6 1,803 6.1
Same level/collision in sport 3 0.3 22 0.3 210 1.7 818 9.3 1,053 3.6
Other falls/unspecified 103 10.9 1,049 15.2 1,720 13.5 1,621 18.5 4,493 15.3

Total (N/%) 947 3.2 6,914 23.6 12,710 43.3 8,770 29.9 29,341 100
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Because of the inadequacy of the coding system
alluded to earlier, product involvement is identified
in only 38% of VIMD fall injury cases. By com-
parison, an analysis of VISS hospital admissions data
indicated that 80.6% of all child falls were product-
related. If this proportion of fall injuries on the VIMD
database was product-related, then an estimated 3 378
children are admitted to hospital each year in Victoria
for a product-related fall, an average annual rate of
375 product-related falls per 100 000 population.

2.3.3 Playground equipment

The rate of playground equipment fall injuries has
increased significantly since 1987/88.  The rate of
playground-related injuries for children under 15 years
of age was 126 per 100 000 in the financial year
1993/94 (Figure 2).  Over the five-year study period,
playground equipment was associated with 28.3% of
falls for females and 22.2% for males. Males had a
higher average annual rate of playground equipment
fall injuries than females, for all 5-year age groups
under 15 years of age.

2.3.4 Bicycle and horse riding injuries

Separate analyses were undertaken on bicycling and
horse riding product groupings since most injuries
in them are fall-related (as found for VISS admissions,
Ozanne-Smith & Sherry, 1990; Williams & Ashby,
1995).

An analysis of child bicycle-related injuries revealed
that the rate of these injuries decreased over the study
period, however the decrease was not statistically
significant (p=0.24).  Falls accounted for approx-
imately 77% of horse riding-related emergency
department presentations by children (Williams and
Ashby, 1995).  The peak age group for horse-related
injury was 10-14 years. The rate of horse-related
injuries decreased steadily in the 5-14 year age group
from 1987/88 to 1992/93, although the trend down-
wards was not statistically significant (p=0.35) (Watt,
1995).

2.3.5 Nature of injury - product-related fall admissions

Data relating to the types of products implicated in
fractured radius/ulna (forearm fractures) and head
injuries are available from Victorian public hospital
admissions data recorded in the VIMD database from
the N-codes (diagnosis of injury) associated with the
E-codes.  These supplementary data are presented
in Table 4 to assist the identification of potential areas
for intervention.  Fractures to the radius/ulna and
head injuries are over-represented in fall injuries since,
in total, radius/ulna fractures accounted for 3.6% of
all fall injuries resulting in hospital admission, whereas
head injuries accounted for 1.9% of all fall injury
hospital admissions.

Figure 2: Trend in fall injuries (total) from playground equipment for children under 15 years
of age.  Public Hospital Admissions, Victoria, July 1987 - June 1994
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Although product involvement was not known for
more than half of the radius/ulna injuries and head
injury diagnoses, the available data showed that
radius/ulna injuries tended to be associated with
playground equipment, whereas head injuries were
associated with bicycles, chairs/beds and playground
equipment.

2.4 VISS data overview

The Victorian Injury Surveillance System (VISS)
began its paediatric injury data collection in 1988.  The
injury data used in this report utilises five years of
emergency department presentations and admissions
(1989-1993) from the Royal Children�s Hospital
(RCH), Western Hospital (WH), and Preston and
Northern Community Hospital (PANCH).  Although

Table 4: Frequency and percentage of fall injuries resulting in fractured radius/ulna or head
injuries to children under 15 years of age.
Public Hospital Admissions, Victoria,  July 1987 - June 1994

Product (E-code) Radius/Ulna Head Injury
N % N %

Playground equipment 4,340 30.5 853 11.5
Bicycles/pedal cycles 986 6.9 1,019 13.8
Chairs/beds 707 5 867 11.7
Buildings/structures 222 1.6 250 3.4
Stairs/steps 149 1 272 3.7
Ladders/scaffolds 71 0.5 63 0.9
Swimming pool 2 0 33 0.4
Product involvement not known 7,744 54.5 4,029 54.5
   - slip/trip 2,250 15.8 1,045 14.1

   - other fall from different level 2,235 15.7 1,762 23.9

   - collision in sport 492 3.5 175 2.4

   - fracture, unspecified 936 6.6 30 0.4

   - other falls/unspecified 1,831 12.9 1,017 13.8
Total 14,221 100 7,386 100

the system is not statewide, it is a rich source of
detailed data which is used to assist the identification
of factors associated with injury and, thereby, inform
prevention strategies.

2.4.1 Fall height of all fall injuries - VISS
presentations

Injury severity (as indicated by hospital admission)
by fall height for all fall-related presentations to VISS
hospitals of children under 15 years of age is shown
in Table 5.  Clearly, injured children predominantly
fell on the same level or from a height of up to one
metre.  However, there was a higher proportion of
children who fell more than one metre in the group
of children admitted to hospital, indicating that these
fallers sustained more serious injuries.

Table 5: Fall injury hospital presentations by fall height for children under 15 years of age.
Victorian Injury Surveillance System, 1989-1993

Breakdown Event Non-admission Admission Total Presentations

N (% total) % N (% total) % N %

Fell on same level 6,415 (19.9) 23.8 833 (2.6) 15.8 7,248 22.5

Fell from height up to 1 metre 5,164 (16.0) 19.1 1,068 (3.3) 20.2 6,232 19.3

Fell from height > 1 metre 3,127 (9.7) 11.6 1,199 (3.7) 22.7 4,326 13.4

Tripped on 3,241 (10.0) 12 397 (1.2) 7.5 3,638 11.3

Slipped on 2,863 (8.9) 10.6 509 (1.6) 9.6 3,372 10.5

Over-exerted, over-reached 2,150 (6.7) 8 319 (1.0) 6 2,469 7.7

Lost control of object or article 2,147 (6.7) 8 435 (1.3) 8.2 2,582 8

Other 1,874 (5.8) 7 518 (1.6) 9.8 2,392 7.4

Total 26,981 (83.6) 100 5,278 (16.4) 100 32,259 100
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2.4.2 Location of all fall injuries - VISS presentations

Overall, 49% of all child fall injuries occurred in the
home.  Fall injuries in educational settings comprising
the second most frequent location for falls (19%).
Table 6 provides an overview of the location of falls
for the different age groups.

Children aged less than five years accounted for the
major proportion of fall injuries that occurred in the
home and areas of private enterprise.  Children aged
5-9 were the predominant group injured in falls in
public playgrounds.  As expected, school aged
children (5-14 years old) accounted for the vast
majority (91%) of fall injuries in the educational
setting.

Sixty-nine percent of all falls injury presentations
occurred within the context of playing, 17% of these
cases were admitted for further treatment.  However,
although only 3.1% of falls occurred within the
context of sleeping or resting, 20% of these fallers
were admitted for further treatment.  This may be a
function of fall height as falls while sleeping or resting
were usually from one level to the next, whereas falls
during play were often on the same level.

Similarly, falls while eating or drinking comprised just
under one percent of the injury presentations, yet
19% of this group of children were admitted for
further treatment.

2.4.3 Identification of product-related fall injuries

It was found from an analysis of the 32,259 fall
injuries to children less than 15 years of age on the
VISS database that 23,047 (71%) were product-
related.  The VISS computerised analysis package
program does not allow the product-related cases to
be cleanly separated from the non-product related
cases for in-depth analysis1.

Detailed listings of the products implicated in falls in
residential, educational, public playground and private
enterprise settings are included in Appendix 1.

2.5 VISS hospital emergency
department admissions

Approximately 16% of children under 15 years of
age presenting to the emergency departments of VISS
hospitals are subsequently admitted to hospital.
These admissions are then included in VIMD data.
Therefore, more detailed data on the cause of injury
are available for a small proportion of hospitalised
injuries. This can be used to supplement the data
available on VIMD.

2.5.1 Ranking of VISS product-related fall injury
admissions

Table 7 shows the rank order frequency of the ten
products most associated with child fall injuries that
required hospital admission to VISS participating
hospitals from 1989-1993. The table is derived from
information in Table 10 (Section 2.6).

Bicycles appear to be the leading product associated
with child falls that result in hospital admission.
Several categories of playground equipment ranked
high in fall admissions which has implications for
countermeasure development.  At least eight of the
ten product categories involved a fall from a height.

Differences in product involvement for the three age
groups are apparent (Table 8).  Products associated
with hospital admission for children under 5 years
of age were more likely to be features of the home,
while products involved in fall injuries to children
5-9 years old were predominantly related to play-
grounds.  Bicycles and sports products were most
associated with fall injuries in 10-14 years olds.

Table 6: Frequency and percentage of fall injury presentations of children under 15 years of
age, by location of fall, Victorian Injury Surveillance System, 1989-1993

Location 0-4 years 5-9 years 10-14 years Total

N % N % N % N %

Residential 9,284 59.9 4,048 26.1 2,177 14.0 15,509 100

Educational 556 9.2 2,953 48.6 2,565 42.2 6.074 100

Public Playgrounds 274 27.2 421 41.8 313 31.0 1,008 100

Areas of Private Enterprise 581 58.8 227 23.0 180 18.2 988 100

1 Up to two factors leading to, and two factors directly causing the injury, can be noted for each case.  If these factors are a combination
of products and non-products, any attempt to exclude a non-product will result in the exclusion of the product.  The division of cases
between products and non-products in VISS data cannot therefore be clean and neat.
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Trampolines and bunkbeds were only implicated in
injuries in the 5-9 year age group. While bunkbeds
and conventional beds were almost equally repres-
ented in fall injuries for 5-9 year olds, bunkbed injuries
are generally more severe than conventional bed
injuries due to the increased fall height (Hawkins,
1992).

Using South Australian Injury Surveillance Control
Unit data, Thompson (1995) estimated that the
relative risk of hospital-treated injuries associated with
elevated beds was five times higher than for conven-
tional beds.  He found that the relative risk of
hospital-treated injuries was highest amongst children
aged 2-4 years and it did not decrease significantly
until age 9 years.

Overall, 18.5% of all children who presented to VISS
emergency departments with product-related fall
injuries were admitted to hospital.

Table 7: Rank order of products related to fall injury hospital  admissions for  children under
15 years of age. Victorian Injury Surveillance System, 1989-1993

Rank Product Involved
1 Bicycles and bicycle accessories
2 Monkey bars

and other climbing apparatus
3 Chairs and stools
4 Slides and sliding boards
5 Stairs and steps
6 Nursery furniture (aggregated)
7 Fences/fence posts/poles
8 Conventional beds
9 Skates and skateboards

10 Swings and swing sets

Table 8: Rank order of products related to fall injury hospital admissions by 5-year age
groups for children less than 15 years of age, Victorian Injury Surveillance System,
1989-1993

Product Involved

Rank Age group: 0-4 years Age group: 5-9 years Age group: 10-14 years
1 Chairs and stools Monkey bars/climbing Bicycles or accessories
2 Conventional beds Bicycles or accessories Skates and skateboards
3 Stairs and steps Slides or sliding boards Horseback riding
4 Toys Fences/fence posts/poles Vehicles
5 Bathtubs and showers Swings or swing sets Football
6 Slides or sliding boards Trampolines Basketball
7 Tables/benches/countertop Chairs and stools Monkey bars/climbing
8 Bicycles or accessories Skates and skateboards Soccer
9 Swings or swing sets Bunkbeds Fences/fence posts/poles
10 Prams, carriages, strollers Conventional beds Stairs and steps

2.6 VISS hospital emergency
department non-admissions

Emergency department presentations that do not
result in hospital admissions represents a third level
of injury severity.  It should be noted that the data
on non-admissions include both treated and non-
treated cases of injury.

As in the previous section the following information
is based on VISS data collected during the period
1989-1993 from three Victorian hospitals, the Royal
Children�s Hospital, Western Hospital and Preston
and Northcote Community Hospital.   A two-stage
process was required to identify product-related fall
cases.  Falls were extracted from the VISS database
using breakdown event codes (what went wrong) and
a text search of the terms �fall�, �fell�, �slip� and
�trip�.
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2.6.1 Overview of non-admitted fall injuries

Table 9 presents an overview of the frequency of
presentations to the emergency departments of VISS
hospitals of children under the age of 15 years with
fall injuries who were not subsequently admitted to
hospital, by age group and gender.

A higher proportion of fall injury non-admissions
were males, with the younger age group of males
predominating.  Overall, the under 5 year age group
was more likely to be represented in the fall injury
non-admissions to emergency departments.

The location of fall injuries for non-admitted
presentations in the different age groups was very
similar to that found for all fall injury VISS
presentations (2.4.2).

2.6.2 Product-related non-admitted child fall injuries

The VISS injury surveillance database allows products
implicated in falls to be specifically identified,
although up to two products may be recorded per
case.

Table 10 shows the products implicated in the injury
events.  It should be noted that approximately 26.5%
of the sports injuries included in the table may not
necessarily relate to the product, but rather to the
activity itself, since the sporting activity cannot always
be separated from equipment and apparel.  This
estimation is based on an examination of a sample
of 215 VISS emergency department narratives.

Most children (81.5%) who presented to VISS
emergency departments with product-related fall
injuries did not require hospital admission.

Table 9: Frequency of non-admission fall injury presentations  by age group and sex for
children under 15 years of age. Victorian Injury Surveillance System, 1989-1993

Males Females Total
N (% of males) % of total N (% of females) % of total N % of total

< 5 years 6221 (39.6) 23.1 4575 (40.7) 17 10802 40
5-9 years 4750 (30.2) 17.6 3562 (31.7) 13.2 8314 30.9
10-14 years 4757 (30.2) 17.6 3105 (27.6) 11.5 7865 29.2
Total < 15 years 15728 (100) 58.3 11242 (100) 41.7 26981* 100

Note: * 11 cases of unknown sex are included in the total column.
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Table 10: Frequency of product-related falls by breakdown factors for children under 15 years
of age.  Victorian Injury Surveillance System, 1989-1993

Breakdown Factor
Frequency 
Present-
ations

% Total 
Present-
ations

Frequency 
Non-

admissions

% Total Non-
admissions

Frequency 
Admissions

% Total 
Admissions

Sports and recreation 6711 29.1 5713 30.4 998 23.5
     - bicycles and bicycle accessories 2206 9.6 1820 9.7 386 9.1
     - roller skating, skateboards,
       rollerblades 986 4.3 855 4.5 131 3.1
     - football 645 2.8 578 3.1 67 1.6
     - basketball 482 2.1 428 2.3 54 1.3
     - soccer 400 1.7 358 1.9 42 1
     - horseback riding 230 1 151 0.8 79 1.9
     - gymnastics 189 0.8 161 0.9 28 0.7
     - netball 182 0.8 170 0.9 12 0.3
     - cricket 140 0.6 124 0.7 16 0.4
     - swimming pool 131 0.6 99 0.5 32 0.8
     - ice skating 52 0.2 46 0.2 6 0.1
     - other 1068 4.6 923 4.9 145 3.4
Furniture and non-structural 
fittings 4178 18.1 3460 18.4 718 16.9
     - chairs and stools 1201 5.2 1016 5.4 185 4.3
     - beds 1041 4.5 903 4.8 138 3.2
     - tables, benches 
      and countertops 458 2 366 1.9 92 2.2
     - sofas, couches, lounges, divans 402 1.7 348 1.9 54 1.3
     - bunk beds 386 1.7 309 1.6 77 1.8
     - bathtubs and showers 317 1.4 231 1.2 86 2
     - cabinets, racks, room dividers, 
      shelves 224 1 169 0.9 55 1.3
     - other 149 0.6 118 0.6 31 0.7
Playground equipment 3751 16.3 2873 15.3 878 20.6
     - monkey bars or other 
      climbing apparatus 1309 5.7 978 5.2 331 7.8
     - slides and sliding boards 668 2.9 505 2.7 163 3.8
     - swings and swing sets 473 2.1 366 1.9 107 2.5
     - trampolines 445 1.9 359 1.9 86 2
     - flying fox 115 0.5 87 0.5 28 0.7
     - other playground equipment 741 3.2 578 3.1 163 3.8
Structures and parts thereof 2987 13 2484 13.2 503 11.8
     - stairs and steps 1319 5.7 1168 6.2 151 3.6
     - floors and flooring material 321 1.4 277 1.5 44 1
     - concrete and other man-made 
      outdoor surfaces 271 1.2 234 1.2 37 0.9
     - porches, balconies, open-side 
      floors or floor openings 144 0.6 98 0.5 46 1.1
     - gutters, drainpipes, 
      down spouts, run-off pipes 
      and kerbing 116 0.5 93 0.5 23 0.5
     - roofs 105 0.5 57 0.3 48 1.1
     - handrails, railings and banisters 100 0.4 71 0.4 29 0.7
     - windows 95 0.4 62 0.3 33 0.8
     - ramps and landings 73 0.3 63 0.3 10 0.2
     - doors 58 0.3 46 0.2 12 0.3
     - gates 46 0.2 36 0.2 10 0.2
     - other 339 1.5 279 1.5 60 1.4
Yard and garden equipment 1048 4.5 819 4.4 229 5.4
     - fences/fence posts/poles 577 2.5 577 3.1 148 3.5
     - logs 121 0.5 93 0.5 28 0.7
     - ladders 91 0.4 63 0.3 28 0.7
     - other 111 0.5 86 0.5 25 0.6
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Table 10 (continued)

Breakdown Factor
Frequency 
Present-
ations

% Total 
Present-
ations

Frequency 
Non-

admissions

% Total Non-
admissions

Frequency 
Admissions

% Total 
Admissions

Nursery furniture 836 3.6 686 3.7 150 3.5
     - prams, baby carriages 
      and strollers 239 1 195 1 44 1
     - high chairs 147 0.6 120 0.6 27 0.6
     - cots 113 0.5 99 0.5 14 0.3
     - baby walkers and jumpers 97 0.4 88 0.5 9 0.2
     - baby change tables 78 0.3 62 0.3 16 0.4
     - other 162 0.7 122 0.6 40 0.9
Vehicles 537 2.3 410 2.2 127 3
Toys 511 2.2 409 2.2 102 2.4
     - tricycles, scooters, wheeled 
      riding toys 161 0.7 131 0.7 30 0.7
     - tree houses and playhouses 79 0.3 57 0.3 22 0.5
     - other 271 1.2 221 1.2 50 1.2
Animals 397 1.7 290 1.5 107 2.5
     - horse 230 1 155 0.8 75 1.8
     - dog 140 0.6 112 0.6 28 0.7
     - other 27 0.1 23 0.1 4 0.1
Kitchenware 286 1.2 234 1.2 52 1.2
     - knives 159 0.7 142 0.8 17 0.4
     - other 127 0.6 92 0.5 35 0.8
Packaging materials and 
containers 259 1.1 208 1.1 51 1.2
     - rope or string 63 0.3 51 0.3 12 0.3
     - other 196 0.9 157 0.8 39 0.9
Fabrics, drapery, soft furnishings 
(excluding furniture) 227 1 204 1.1 23 0.5
     - rugs, runners, throw rugs, 
      doormats 120 0.5 107 0.6 13 0.3
     - other 107 0.5 97 0.5 10 0.2
Industrial or retail plant 225 1 175 0.9 50 1.2
Personal use items 
(excluding cosmetics) 215 0.9 171 0.9 44 1
     - footwear 86 0.4 77 0.4 9 0.2
     - other 129 0.6 94 0.5 35 0.8
Food and drink 131 0.6 87 0.5 44 1
Laundry Appliances 94 0.4 72 0.4 22 0.5
     - clotheslines, clothes drying 
      racks or clothes horses 63 0.3 47 0.3 16 0.4
     - other 31 0.1 25 0.1 6 0.1
Product unknown or not in scope 128 0.6 97 0.5 31 0.7
Other 526 2.3 402 2.1 124 2.9
Total 23047 100 18794 100 4253 100

Table 11: Rank order of products most frequently implicated in non-admitted fall injuries for
children under 15 years of age, Victorian Injury Surveillance System, 1989 - 1993.

Rank Product Involved
1 Bicycles and bicycle accessories
2 Stairs and steps
3 Chairs and stools
4 Monkey bars

and other climbing apparatus
5 Conventional beds
6 Skates and skateboards
7 Nursery furniture (aggregated)
8 Football
9 Fences/fence posts/poles

10 Slides and sliding boards

The rank order of the ten products most frequently
implicated in child fall injury non-admissions is

provided in Table 11 to guide prioritisation of
prevention strategies.
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Information on the products most associated with
child falls by age group (0-4 years, 5-9 years, 10-14
years) is summarised in Table 12.  Detailed tables of
products associated with child falls by age group can
be found in Appendix 2.

Products resulting in emergency department attend-
ance but non-admission for children under 5 years
of age related more to furniture and structural features
of the home, while product involvement for children
5-9 years related to playground equipment, bicycles
and fences, and children 10-14 years to bicycles and
sports.  Although products in the home were partic-
ularly hazardous for young children (perhaps because
of exposure and/or their developmental stage), they
became less important by the time the child reached
10 years of age.  However, stairs and steps were a
hazard for all three age groups.

When data from VISS was compared to national data
from the National Injury Surveillance System (NISU),
few differences were noted.  A detailed account of
the products associated with falls for children under
15 years of age in Australia is in Appendix 3.  Of the
157 757 child fall injuries in the NISU database, 76%
were product-related (5% higher than Victoria).  The
percentage of children presenting with furniture-
related falls was higher in Victoria (18.1% of all fall
presentations) than in the rest of the country (14.6%).
Also, fall injuries relating to �structures of a building�
accounted for 13% of injury presentations in Victoria
as opposed to 20% for the rest of Australia.  The
latter difference may be a function of different
building designs across the country eg., elevated
houses in Queensland or different building regulations.

2.7 General practitioner data - Extended
Latrobe Valley Injury Surveillance
(ELVIS)

The Extended Latrobe Valley Injury Surveillance
(ELVIS) database began operation on November 7,
1994 (it captures 77% of injuries presenting to general
medical practice clinics in the Latrobe Valley).  As
only the first six months of data was available for
this analysis (from Nov 1994-May 1995), the sample
of injuries may be biased as seasonal variations may
have applied eg., the proportion of sports-related falls
may be affected by the fact that the data collection
period was in the summer months.  It should also be
noted that this collection of general practice data only
covers the Latrobe Valley region which may not be
representative of the whole of Victoria.  A previous
study found that people in the Latrobe Valley often
use the Emergency Department of the Latrobe Valley
Regional Hospital as an alternative to General Practice
(Valuri & Routley, 1994).  This finding suggests that
the ELVIS data may under-estimate the rate of less
severe injuries in the wider Victorian community.

Data on the 362 cases of child falls presenting in the
6 month period were extracted from ELVIS using
E-code classifications.  Table 13 summarises the
results of the analysis of the product-related falls by
age group.

Table 12: Rank order of products implicated in non-admitted fall injuries, by 5-year age groups
for children under 15 years of age, Victorian Injury Surveillance System, 1989 -
1993.

Product Involved
Rank Age group: 0-4 years Age group: 5-9 years Age group: 10-14 years

1 Chairs and stools Monkey bars/climbing Bicycles and accessories
2 Conventional beds Bicycles and accessories Skates,skateboards,roller skates
3 Stairs and steps Skates,skateboards,roller skates Football
4 Toys Stairs and steps Basketball
5 Sofas/couches/lounges Fences/fence posts/poles Stairs and steps
6 Bicycles and accessories Slides and sliding boards Soccer
7 Tables/benches/countertops Swings or swing sets Netball
8 Slides and sliding boards Trampolines Fences/fence posts/poles
9 Prams, carriers, strollers Conventional beds Monkey bars/climbing 
10 Bathtubs and showers Bunkbeds Horseback riding
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Table 13: Product-related fall injury frequencies for children under 15 years of age.

Cause of Injury          Age group 0-4 yrs 5-9 yrs 10-14 yrs Total
Playground equipment 10 26 7 43
Stairs/steps 7 4 12 23
Chair/bed 14 5 2 21
Dive/jump into pool 0 1 3 4
Ladders/scaffolding 0 2 0 2
Building/structure 0 0 2 2
Other hole/opening 0 0 2 2
Product involvement not known 83 87 95 265
   - slip/trip 53 67 61 181

   - other fall from different level 27 14 15 56

   - collision in sport 0 3 11 14

   - other collision 3 3 7 13

   - fracture, unspecified 0 0 1 1
Total 114 125 123 362

Source: The Extended Latrobe Valley Injury Surveillance (ELVIS) database

Overall, males and females were almost equally
represented in all fall injuries (50.6% males and 49.4%
females).  However, more females than males fell
from playground equipment (15.1% versus 8.7%).
Playground equipment accounted for 11.9% of the
total fall injury presentations to general practitioners,
followed by steps and stairs which accounted for
6.4% of the total.  Chairs and beds were the major
products involved in fall injuries in children aged 0-4
years, playground equipment in children aged 5-9
years and stairs and steps in children aged 10-14 years.

All these findings are consistent with those reported
from the analysis of the Victorian public hospital
admissions data (VIMD).

The ELVIS system also allowed an analysis by
breakdown factor (factors leading to the injury event)

which enabled a more detailed examination of the
products involved in the fall events.  Breakdown
factors involving natural environmental factors and
persons were not included in the definition of
product-related falls. Up to two product-related
breakdown factors can be recorded for each fall injury
event.  As information on product involvement was
not included in the majority (56.7%) of the fall cases
on the database, the findings in this section are based
on information on  43.3% of  fall injuries.

As shown in Table 14, based on the products
specified in the injury event records, the majority of
the fall injuries to children presenting to general
practice were caused by sporting equipment (11.4%)
and playground equipment (10.4%).
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Table 14: Frequency of product-related falls by breakdown factors for children under 15 years.
General Practice presentations, Latrobe Valley, Victoria, Nov 1994 - May 1995

Breakdown Factor Frequency Percentage
Sports and recreation 66 11.4
     - basketball 14 2.4
     - roller/In-line skates, skateboards, ice-skates 7 1.2
     - football 7 1.2
     - swimming pool 6 1
     - netball 5 0.9
     - soccer 2 0.3
     - other 25 4.3
Playground equipment 60 10.4
     - monkey bars and other climbing apparatus 24 4.2
     - trampolines 15 2.6
     - slides/sliding boards 6 1
     - flying fox 3 0.5
     - swings and swing sets 2 0.3
     - other 10 1.7
Structures and parts thereof 38 6.6
     - stairs and steps 23 4
     - concrete and other man-made outdoor surfaces 4 0.7
     - floors or flooring material 3 0.5
     - porches/balconies/open-side floors/floor openings 2 0.3
     - ramps or landings 2 0.3
     - windows 1 0.2
     - other 3 0.5
Furniture 31 5.4
     - chairs and stools 11 1.9
     - tables, benches and countertops 6 1
     - bunkbeds 5 0.9
     - beds 4 0.7
     - bathtubs and showers 2 0.3
     - cabinets, racks, room dividers, shelves 2 0.3
     - other 1 0.2
Yard and garden equipment 17 2.9
     - fences/fence posts/poles 7 1.2
     - ladders 4 0.7
     - logs 3 0.5
     - other 3 0.5
Toys 7 1.2
     - tricycles, scooters, wheeled riding toys 2 0.3
     - other 5 0.9
Nursery equipment 6 1
     - highchairs 2 0.3
     - prams and strollers 2 0.3
     - other 2 0.3
Packaging materials 5 0.9
     - rope or string 2 0.3
     - bags 2 0.3
     - containers 1 0.2
Industrial 5 0.9
     - shopping trolleys 2 0.3
     - other 3 0.5
Vehicles 3 0.5
Rugs, runners, throw rugs, doormats 2 0.3
Animals (dogs) 2 0.3
Other 8 1.4
Product unknown or not in scope 328 56.7
Total 578 100
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A listing of the ten products most frequently
implicated in child fall injuries presenting to general
practitioners is shown in Table 15.

Table 15: Rank order of product-related fall
injury by frequency for children
under 15 years of age.
General Practice presentations,
Latrobe Valley, Victoria,
Nov 1994 - May 1995

Rank Product Involved
1 Monkey bars

and other climbing apparatus
2 Stairs and steps
3 Trampolines

  4 Basketball
5 Chairs and stools
6 Skates and skateboards
7 Fences/fence posts/poles
8 Football
9 Tables and benches
10 Slides and sliding boards

Note: the analysis excludes cases where product involvement was
not known or not in scope and may include seasonal variations.

Monkey bars and other climbing apparatus accounted
for most fall injuries, closely followed by stairs and
steps.  Trampolines, basketball and chairs and stools
were also often implicated in child falls which resulted
in General Practice visits. These findings generally

accord with those from the above analyses of hospital
admission and emergency department presentation
data.  The exceptions are that trampoline-related falls
were found to be a frequent cause of fall injury visits
to general practitioners but not to hospital emergency
departments (presentations or admissions) and,
conversely, that children with bicycle/bicycle
accessory-related fall injuries do not present anywhere
near as frequently to general practitioners as they do
to hospital emergency departments.

2.8 Summary of  findings

Table 16 compares the ranking of products involved
in child fall injuries according to injury severity.  It
shows that products leading to fall deaths are very
different from those resulting in non-fatal injury.
None of the products implicated in deaths ranked in
the ten most frequent causes of injury in the emer-
gency department admissions, non-admissions or
General Practice data.

While decisions about targetting of interventions
should be firmly based on information on frequency
or injury severity, the availability of effective counter-
measures and implementation opportunities should
also influence the selection and timing of inter-
ventions. These issues are canvassed in detail in
Chapter 4.

Table 16: Rank order of product-related fall injuries by severity (deaths, emergency department
presentations and admissions, general practice presentations) for children under 15
years of age.  Victorian State Coroner's Office, July 1989 - June 1992,  Victorian
Injury Surveillance System, 1989 - 1993 and General Practice presentations, Latrobe
Valley, Victoria, Nov 1994 - May 1995

Deaths %
Emergency Department 

Admissions
%

Emergency Department 
Non-admissions

%
General Practice 
Presentations*

%

VSCO:  1989-1992 (VISS:  1989-1993) (VISS:  1989-1993) ELVIS:  Nov 1994-May 1995
(n=27) (n=4,253) (n=18,794) (n=578)

Swimming Pools 29.6 Bicycles or accessories 9.1 Bicycles or accessories 9.7
Monkey bars
/climbing apparatus 4.2

Tractor/trailer 14.8
Monkey bars
/climbing apparatus 7.8 Stairs and steps 6.2 Stairs and steps 4.0

Cars 11.1 Chairs and stools 4.3 Chairs and stools 5.4 Trampolines 2.6
Borehole/channel
/irrigation/ sewer 11.1 Slides and sliding boards 3.8 Monkey bars/climbing apparatus 5.2 Basketball 2.4
Rubbish bins 7.4 Stairs and steps 3.6 Conventional beds 4.8 Chairs and stools 1.9

Nursery furniture 3.5 Skates and skateboards 4.5 Skates and skateboards 1.2
Fences/fence posts/poles 3.5 Nursery furniture 3.7 Fences/fence posts/poles 1.2
Conventional beds 3.2 Football 3.1 Football 1.2
Skates and skateboards 3.2 Fences/fence posts/poles 3.1 Nursery furniture 1.0
Swings and swing sets 2.5 Slides and sliding boards 2.7 Slides and sliding boards 1.0

*   Seasonal variations may apply.
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Chapter 3 - Literature review - product
involvement in child fall injuries

3.1 Introduction

The major focus of this chapter is to identify products
implicated in child falls from the published literature
and other relevant sources, including injury
surveillance databases and a review of the informal
literature located through the database held by the
Consumer Safety Institute in Amsterdam.  This
information was used to develop a countermeasures
matrix for addressing child product-related fall
injuries, where the injuries have been shown to be
frequent and/or severe and preventable (through the
use of existing countermeasures).

3.2 Risk factors

It is important to recognise that child product-related
fall injuries occur within a context of predisposing
risk factors.  Risk factors identified from the literature
review and the injury data analysis (Chapter 2), include
the gender and developmental stage (including
physical size and body proportions) of the child and
exposure to the hazardous product.

3.2.1 Gender and developmental stage of the child

Ozanne-Smith (1995) explained that �injuries result
from a complex interaction of exposure to the hazard,
cognitive and motor development, level of super-
vision and other factors� (p.156). Prominent among
the other factors that contribute to children�s vulner-
ability to injury are: the child�s physical size and shape
and large head; larger surface area to body mass; short
stature; and low body mass.  Males predominate for
most product-related injuries.

The nature of the products involved in injuries also
varies across the age groups.  This is influenced by
the changing range of environments experienced by
children as they grow older, as well as sociological
and behavioural factors.  Ozanne-Smith (1992)
identified clear peaks in childhood for specific causes
of injury.  In the first year of life she reported that
19% of injuries were associated with nursery furni-
ture, and more than 80% of these were due to falls.
At age two, the frequency of injury presentations
almost doubled compared with the first year of life,
with furniture involvement (22%), mostly falls, still
predominating.  Medication involvement (16%) and
finger jams in doors  also reached their peak at this
age.

For four-year-olds, bicycles and playground equip-
ment were more frequently involved in injuries (23%)
than for two-year-olds (11%), and vehicles emerged
as an important factor (9%) as children were trans-
ported away from home more frequently.  Sport and
recreational injuries predominated for children eight
years old (43%) through to twelve years old (52%),
with bicycles and ball sports supplanting playground
equipment as the major causes of these injuries in
the older age group.

Ozanne-Smith (1992) stated that recognising the
developmental stage at which particular factors are
most dangerous provides manufacturers, authorities,
parents and caregivers with the opportunity to
strategically design and target interventions.  She
concluded that a sound knowledge of child develop-
ment can make a significant contribution to the
development of child injury prevention counter-
measures and to the success of implementation
strategies.

3.2.2 Exposure

There is a need for population-based studies to
establish exposure to both hazardous and protective
products in the environment. Exposure data allow
the calculation of accurate estimations of the risk
posed by products, enable relative risks of products
to be determined and assist the selection of approp-
riate interventions (Ozanne-Smith, 1995).  In
addition, governments in Australia and elsewhere are
increasingly requiring exposure information as
evidence that there is a need for new or revised
standards for consumer safety.  Senturia et al. (1993)
in Chicago found that once exposure data on the use
of particular products was taken into account, the
risk of injury for children increased for bunk beds,
skateboards and sleds as age increased.

To date, few exposure studies of consumer products
have been undertaken in Australia.  In 1992 the
Australian Bureau of Statistics (ABS) conducted
Home Safety Surveys in Victoria and New South
Wales that collected data on a number of hazardous
and protective products and the frequency of their
use.  For example, it was found that only 20% of
households (with children) that had steps and stairs
inside the house had stair guards fitted, and only 40%
of households had anti-slip surfaces in the bath or
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shower (Lazzaro, 1993).  Information collected in
the Victorian survey on babywalkers showed that
12,453 babywalkers were in use in households with
children under the age of one year.  Because of the
availability of this data, Ozanne-Smith and Brumen
(1993) were able to calculate that the annual risk ratio
for significant injury to children under one year of
age from babywalkers was 1:192.

It is not known whether the observed male over-
representation for most product-related injuries is
accounted for by higher exposure rates.  An exposure
study undertaken by Drummond and Ozanne-Smith
(1991) reported that male over-involvement in
bicycle-related injuries was associated with their
higher level of exposure.

Technical studies are also needed to establish risk.
For example, the Consumer Research Laboratory in
Amsterdam tested a number of products (e.g., bunk
beds, highchairs and pushchairs) for stability by
measuring how the products performed under
different loads (van Aken, Biswell & Evans, 1994).
Information about safety hazards when different
loads or weights are applied to products has implica-
tions for injury risk management.

3.3 Products implicated in child fall
injury

As the result of computerised searches of formal and
informal literature databases, and analyses of injury
databases, products identified as substantially
implicated in child fall injuries are:

Nursery furniture:
� babywalkers
� cot, cribs and cradles
� prams and strollers
� highchairs
� change tables
� porta-chairs
� bouncinettes (exercisers)
� car restraints

Household furniture:
� bunk beds
� conventional beds
� chairs and stools
� tables
� benches
� coffee tables
� sofas and couches

Structural features of the home:
� steps and stairs
� balconies
� concrete and other flooring

� domestic architectural glass (inc. windows)
� bathtubs and showers

Playthings, sports equipment and sports
activities:

� toys
� bicycles and tricycles
� bicycle child carrier seats
� horse riding
� swimming pools and spas
� skating:

- rollerskates
- skateboards
- rollerblades / in-line skates
- ice skating

� playgrounds:
- general
- climbing apparatus and monkey bars
- slides
- swings
- seesaws
- trampolines and mini-trampolines

Miscellaneous:
� shopping trolleys
� ladders and stepladders
� footwear

3.4 Literature review

The literature review is spread over several parts of
this report.   In this chapter the literature is analysed
to identify associations between products and child
falls.  The political and economic context for product
safety is briefly reviewed in Chapter 1.  Information
relating to relevant Australian and international
standards is presented in Appendix 4.  A compre-
hensive analytical review of countermeasures for child
product-related injury together with a brief review
of the theoretical principles of intervention strategies
appears in Chapter 4.
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4.1 Introduction

Countermeasures can be identified from a number
of sources including theoretical/conceptual models
of injury prevention, available literature, data sources
and statistics, informal networks (injury prevention
personnel), designers and manufacturers, and health
care organisations.

Ozanne-Smith (1995) highlighted a number of factors
that should be considered when selecting counter-
measures for injury prevention:

� Adequate problem definition should precede the
determination of the appropriate countermeasure
for the purpose.

� A countermeasure will ideally involve a design
change so that individual action is not required
each time it is used.

� A countermeasure should have a cumulative
protective effect over time (e.g., pool fence,
pedestrian median strip).

� Countermeasures must be acceptable to those
to be protected and, therefore, community (user)
consultation and awareness programs must be
considered.

� Countermeasures must be accessible by the
community, in terms of cost and ease of access.

� There should be no unwanted side effects or
potential misuse of the countermeasure.

� Interventions should co-ordinate with national
and state/territory injury prevention and control
strategies.

� The protective effects of the countermeasure
should be measurable in order to determine its
effectiveness, including benefit /cost ratio, prior
to widespread implementation.

Once potential countermeasures are identified, it is
then necessary to develop appropriate implementation
strategies.  As outlined by Ozanne-Smith (1995) these
include:

� legislation/regulation (accompanied by enforce-
ment);

� environmental/design changes;

� education/behaviour change/incentives;

� advocacy; and

� community- or organisation- based action.

This chapter describes one theoretical/conceptual
model (Haddon�s matrix and strategies) that has been
widely applied to injury prevention and compre-
hensively reviews the literature on the prevention of
product-related fall injuries among children.  The
review is presented in the form of a matrix which
provides a detailed overview of potential and proven
countermeasures, implementation strategies, barriers
to implementation and current work in progress
relevant to each of the products identified as fall injury
hazards in the literature.  Strategies for implementa-
tion or further research which emerge from this
review are listed at the end of each product table.
These are examined in more detail in chapter 5.  In
addition,  a list of relevant Australian and European
Standards is provided in Appendix 4.

4.2 Theoretical principles - Haddon's
matrix and strategies

Haddon�s matrix provides a conceptual framework
for understanding the chain of events and pre-existing
circumstances that lead to an injury event and identi-
fies opportunities for prevention or amelioration.
Within the model, the notion of time represented as
phases (pre-event, event and post-event) are plotted
against three factors implicated in the injury event -
the person, the product and the interacting environ-
ment.  Schematic representation of these phases and
factors in a matrix allows identification of each
possible point of intervention.

Haddon also developed ten strategies for determining
the types of countermeasures available for injury
prevention:

1. Prevent the creation of the hazard in the first
place.

2. Reduce the amount of the hazard brought into
being.

3. Prevent the release of the hazard that already
exists.

4. Modify the rate or spatial distribution of release
of the hazard from its source.

Chapter 4 - Review of countermeasures
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5. Separate, in time or space, the hazard and that
which is to be protected.

6. Separate the hazard and that which is to be
protected by interposition of a material barrier.

7. Modify relevant basic qualities of the hazard.

8. Make what is to be protected more resistant to
damage from the hazard.

9. Begin to counter the damage already done by
the environmental hazard.

10. Stabilise, repair, and rehabilitate the object of the
damage.

(Robertson, 1983; cited in Ozanne-Smith, 1995, p8-9)

Education and behavioural change, at various organ-
isational and community levels, may need to be
associated with these strategies.

4.3 Products reviewed in the
countermeasures matrix

The following products have been selected for
inclusion in the countermeasure review matrix based
on injury data analyses (chapter 2) and information
from the literature (chapter 3) :

Nursery furniture:
� babywalkers
� cots, cribs and cradles
� prams & strollers
� highchairs
� change tables
� porta-chairs
� bouncinettes (exercisers)
� car restraints

Household furniture:
� bunk beds
� conventional beds
� chairs and stools
� tables
� benches
� coffee tables
� sofas and couches

Structural features of the home:
� steps and stairs
� balcony
� concrete and other flooring
� domestic architectural glass (inc. windows)
� bathtubs and showers

Playthings, sports equipment and sports
activities:

� toys
� bicycles and tricycles

� bicycle child carrier seats
� horse riding
� swimming pools and spas
� skating:

- rollerskates
- skateboards
- rollerblades / in-line skates
- ice skating

� playgrounds:
- general
- climbing apparatus and monkey bars
- slides
- swings
- seesaws
- trampolines and mini-trampolines

Miscellaneous:
� shopping trolleys
� ladders and stepladders
� footwear
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5.1 Introduction

This study identifies a wide range of issues and
products specifically involved in child falls.  This
chapter summarises the major findings of the data
analysis and the review of published and unpublished
literature and the results of the consultation with
experts, which consisted of a survey and personal
communication.

Another key focus of this chapter is the description
and application of the methodology that was used to
systematically address the major issues identified in
the review.  As this chapter also reviews the  progress
made on the project�s aims and objectives they are
reproduced here for easy reference.

Aims:
� to identify specific products (including structural

features of the home) which contribute to falls
among children in the domestic environment and
in playgrounds; and

� to develop a methodology to systematically
address the issues identified in the review

Objectives:
� to analyse data on childhood falls using hospital

admissions (including trend analyses over time),
injury surveillance, general practice (to the extent
possible) and coronial data;

� to review the literature, focusing on published
literature on the prevention of domestic and
playground product-related childhood falls,
including the effectiveness of countermeasures;

� to review relevant Australasian and overseas
standards;

� to review informed sources including work in
progress, international consultation and advances
in the development of relevant generic standards;

� to develop and apply a classification system for
the effectiveness of interventions (both counter-
measures and implementation strategies), includ-
ing benefit/cost ratios to the extent possible;

� to determine potential benefits from counter-
measures for other family members, particularly
older people;

� to identify products and intervention strategies
in need of further analytic study and design

appropriate research protocols to systematically
address the major issues; and

� to co-ordinate the work of this project with
national and state injury Goals and Targets and
injury control implementation strategies

The substantial recommendations arising from the
project have been grouped into data and research
recommendations and those related to the imple-
mentation of injury reduction measures.  The latter
are grouped as general and specific recommendations
and a systems approach is suggested, where appro-
priate, to link interventions.

In addition, the authors have developed new or co-
ordinating recommendations where these were
warranted.  The full complement of substantial
recommendations included in this chapter provides
a menu from which policy makers, researchers and
implementors could plan a co-ordinated approach.

The action plan in this chapter is based on the
recommendations which appear to the authors to be
the most sound and relevant for immediate imple-
mentation in the current Australian context.

5.2 Summary of findings

This section includes a summary of the key findings
from the review and a report on the objectives which
are not fully addressed elsewhere.

5.2.1 Findings from injury data analyses

The major fall-related products identified from the
data analyses were discussed in detail in chapter 2.
Table 16 from Chapter 2 summarises the products
related to falls across all levels of severity and is
reproduced below.

Chapter 5 - Discussion and
recommendations



84 Product-related Child Fall Injury

Table 16 (from Chapter 2):  Rank order of product-related fall injuries by severity (deaths,
emergency department presentations and admissions, general practice presentations)
for children under 15 years of age.
Victorian State Coroner's Office, July 1989 - June 1992,  Victorian Injury Surveillance
System, 1989 - 1993 and General Practice presentations, Latrobe Valley, Victoria, Nov
1994 - May 1995

Deaths %
Emergency Department 

Admissions
%

Emergency Department 
Non-admissions

%
General Practice 
Presentations*

%

VSCO:  1989-1992 (VISS:  1989-1993) (VISS:  1989-1993) ELVIS:  Nov 1994-May 1995
(n=27) (n=4,253) (n=18,794) (n=578)

Swimming Pools 29.6 Bicycles or accessories 9.1 Bicycles or accessories 9.7
Monkey bars
/climbing apparatus 4.2

Tractor/trailer 14.8
Monkey bars
/climbing apparatus 7.8 Stairs and steps 6.2 Stairs and steps 4.0

Cars 11.1 Chairs and stools 4.3 Chairs and stools 5.4 Trampolines 2.6
Borehole/channel
/irrigation/ sewer 11.1 Slides and sliding boards 3.8 Monkey bars/climbing apparatus 5.2 Basketball 2.4
Rubbish bins 7.4 Stairs and steps 3.6 Conventional beds 4.8 Chairs and stools 1.9

Nursery furniture 3.5 Skates and skateboards 4.5 Skates and skateboards 1.2
Fences/fence posts/poles 3.5 Nursery furniture 3.7 Fences/fence posts/poles 1.2
Conventional beds 3.2 Football 3.1 Football 1.2
Skates and skateboards 3.2 Fences/fence posts/poles 3.1 Nursery furniture 1.0
Swings and swing sets 2.5 Slides and sliding boards 2.7 Slides and sliding boards 1.0

*   Seasonal variations may apply.

Key findings
� the product most frequently involved in fall-

related injury deaths is the swimming pool.

� the products most frequently involved in fall-
related injury across most levels of severity are
playground equipment, stairs and steps, bicycles,
football, chairs and stools, nursery furniture,
skates and skateboards, conventional beds and
fences/fence posts/poles.  When VISS data were
compared with National Injury Surveillance Unit
data, few differences were noted.

� the rate of fall injuries to children aged under 15
years resulting in hospitalisation in Victoria
showed a statistically significant increase over
the period July 1987 - June 1994, with significant
increases also noted in the under one year and
the 10-14 year age groups.  Recent increases in
rates may be affected by changes to hospital
admission policy and coding practices due to
casemix funding.

� there was a higher proportion of children who
fell more than one metre in the group of children
admitted to hospital, indicating that these fallers
sustained more serious injuries.

� overall, 49% of all child fall injuries occurred in
the home, educational settings were the second
most frequent location for falls (19%).

� the main injury resulting from child falls was
fractures, 38% of which were of the radius/ulna.
Although concussion was the fifth most frequent

type of injury, it rated highest in terms of severity
(45% hospital admission rate).

� the upper extremity was the most frequently
injured body part (accounting for 40% of fall
injuries) and injuries to the face ranked second
(accounting for 24% of fall injuries).  Although
injuries to the head (excluding face and scalp)
comprised 10% of all fall injuries, they accounted
for 21% of hospital admissions, only second to
upper extremity injuries (which accounted for
38.6% of admissions).

� although product involvement was not known
for more than half of the radius/ulna and head
injuries, the available data showed that radius/
ulna injuries were associated with playground
equipment in 30.5% of cases where product
involvement was known.  Head injuries were
predominantly associated with bicycles (13.8%),
playground equipment (11.5%) and chairs/beds
(11.7%).

Literature review
As reported in Chapter 3, a large volume of published
and unpublished literature was accessed and a
selection of 159 of the articles that were examined
are referenced in this report. This review included
the Proceedings from the First National Conference on Injury
Prevention and Control (1995)and Better Health Outcomes
For Australians (1994), which incorporates the national
goals targets and strategies for injury prevention and
control, and related publications.
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The list of products implicated in falls in our study
was similar to that identified in the international
literature, and in Australian studies that used data
from sources other than Victoria. A small number of
additional products were identified as hazardous in
North American studies, including child carrier seats
on bicycles and ice-skates.

The products that were identified in the literature as
substantially implicated in child falls are:

Nursery furniture- babywalkers, cots, cribs and cradles,
prams and strollers, highchairs, change tables, porta-chairs,
bouncinettes (exercisers) and car restraints.

Household furniture- bunk beds, conventional beds, chairs
and stools, tables, benches, coffee tables, sofas and couches.

Structural features of the home- steps and stairs,
balconies, concrete and other flooring, domestic architectural
glass, bathtubs and showers.

Playthings, sports equipment and sports activities-
toys, bicycles and tricycles, bicycle child carrier seats, horseriding,
swimming pools and spas, skating (rollerskates, skateboards,
rollerblades/in-line skates, ice skating) and playgrounds (general,
climbing apparatus and monkey bars, slides, swings, seesaws,
trampolines and mini-trampolines).

Miscellaneous- shopping trolleys, ladders and step ladders
and footwear.

5.2.2 Countermeasure review

As reported in Chapter 4 countermeasures identified
in the literature were reviewed and categorised accord-
ing to their level of effectiveness.  Countermeasures
and strategies were included in the �proven� category
if they were supported by evaluation studies or strong
evidence that a reduction in injuries was associated
with an intervention (as was the case for some
exposure reduction measures). Although this defini-
tion was broad only 50 countermeasures and strate-
gies were identified as �proven� and these covered
only 20 products or product types.

Approximately 335 other countermeasures were
classified by the authors as having �good potential
for prevention�, based on scientific or accepted
theoretical principles, and included in the counter-
measure matrix.

There were no studies of benefit/cost ratios in
relation to product-related child fall interventions
reported in the literature.  Such studies are a
necessary precursor to widespread implementation
of interventions but would be a longer-term priority
at this stage.

5.2.3 Australasian and overseas standards

Where Australian and European standards apply,
these are indicated for each product in the counter-
measure matrix (chapter 4) and are abstracted in
Appendix 4.  The review revealed that many products
are not currently covered by Australian standards,
that standards are outdated (such as those relating to
playgrounds) or that standards are simply not adequate
for a variety of reasons (such as their voluntary
nature). North American standards were not
comprehensively reviewed since this task was out of
the scope and resources of this project.  Numerous
recommendations relating to standards are made in
the sections which follow.

5.2.4 Benefits for other family members

The proposed child product-related fall counter-
measures, particularly the home design improvements,
would be of benefit to other family members,
especially older persons. A systems approach to safe
home design is discussed in the action plan.

Another substantial benefit flowing from a reduction in
child fall injuries would be a reduction in lost time
from work for parents of injured children.  This is
usually 1 or 2 days per admitted fall injury or a half day
for hospital emergency department or GP treatment,
plus recovery time.  Additional costs to the family for
such items as transport, child care, private or non-
medicare health care and pharmaceutical products would
also be saved by families.

5.2.5 Co-ordination with national and state injury
goals and targets and implementation strategies.

A lead agency, guided by a National Injury Prevention
Taskforce, is required to encourage, facilitate and, at
least partially, fund a co-ordinated approach to the
implementation of child falls prevention measures in
accordance with national and state injury prevention
strategies. This lead agency should also monitor
impacts and outcomes.

This method of implementation is consistent with
the approach adopted by the Commonwealth and
State/Territory health departments in the imple-
mentation of the national goals and targets for injury
prevention and control.  The national agenda was set
out in Better Health Outcomes for Australians (1994) but
the states and territories developed their own priorities
and implementation strategies from the menu of goals,
targets and strategies in this report.  A forum of
Commonwealth and State/Territory injury prevention
managers has been established by the Commonwealth
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Department of Human Services and Health to
facilitate communication and co-operative action.

5.3 Framework for injury reduction
measures

Product-related fall injury is a complex problem.
Countermeasures should be multi-faceted and geared
towards reducing the likelihood of falling, increasing
the use of protective devices and improving the safety
features in the design of products and the
environment.  The focus for intervention should be
on major areas where there is the potential for
significant gains but should also be flexible to allow
for opportunistic action when a supportive climate
for change arises.

An intersectoral approach will be required since
responsibility for action lies with a range of
government departments and authorities.

5.3.1 Principles underlying the selection of
countermeasures

These principles, devised by Ozanne-Smith (1995),
were used to select countermeasures and imple-
mentation methods for injury prevention. Their utility
was confirmed by the literature review and consulta-
tion with experts in the field.

� Adequate problem definition should precede the
determination of the appropriate countermeasure
for the purpose.

� A countermeasure will ideally involve a design
change so that individual action is not required
each time it is used.

� A countermeasure should have a cumulative
protective effect over time (e.g., pool fence,
pedestrian median strip).

� Countermeasures must be acceptable to those
to be protected and, therefore, community (user)
consultation and awareness programs must be
considered.

� Countermeasures must be accessible by the
community, in terms of cost and ease of access.

� There should be no unwanted side effects or
potential misuse of the countermeasure.

� Interventions should co-ordinate with national
and state/territory injury prevention and control
strategies.

� The protective effects of the countermeasure
should be measurable in order to determine its

effectiveness, including benefits/costs ratio, prior
to widespread implementation.

5.3.2 Implementation strategies

Implementation strategies recommended in this report
are of the following types:

� legislation/regulation (accompanied by enforce-
ment);

� environmental/design changes;

� education/behaviour change/incentives;

� advocacy; and

� action based at the community or organisation
levels.

In practice, multi-faceted approaches which incorp-
orate several of the above strategies are common in
injury prevention.  Furthermore, strategies may range
from those tackling specific single issues, such as
prevention of falls from supermarket trolleys, to a
systems approach which covers multiple injury issues,
such as safe home design.

5.4 Action plan

A small number of recommendations involving a
range of sectors are presented here for early action
because of the potential impact they could have, the
relatively favourable climate for their implementation
and the likelihood that each of the sectors involved
would be able to initiate some preventive activity in
the next 12 months.  Protocols to systematically
address the major research issues are outlined where
appropriate. The recommendations in this report
which are not included in the action plan form a
menu from which researchers and implementors can
choose for future development and action.

Some general strategies, which may be effective across
several major fall injury issues, have emerged from
the data and literature reviews- critical fall heights,
generic safety helmets, home design, wrist protection
and a product safety policy directive. These strategies
demand immediate attention and form the basis of
the action plan.

Progress would also be enhanced if injury and
exposure data were integrated to assist the
identification of targets, priority setting and the
selection of interventions.

Some measures can be implemented with minimal
costs, such as accreditation schemes, subsidies on
safety products and, to the extent possible, incentives
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such as sales tax removal from safety products, or
disincentives such as litigation.

The reduction of product-related fall injuries will
result in significant savings in health care costs and,
to a lesser extent, the costs to other sectors, as well
as community costs.  While there are opportunities
for low cost interventions, a substantial investment
in injury prevention will be necessary to make large
gains.  Therefore, funding sources need to be
established for the substantial action required to
improve product safety in this country.

5.4.1 General recommendations

� Establish a national consumer product safety
commission to fund, co-ordinate, facilitate, drive
and enforce product safety research and
implementation and to co-ordinate product safety
imperatives with international trade policy.  In-
house and commissioned tasks should include
data collection, research, policy development and
implementation and cover regulatory measures,
monitoring and improving product safety.

� Implement a product safety directive placing
responsibility for product safety on manu-
facturers, importers, retailers and any others with
an interest in products in the marketplace.

� Monitor the effectiveness of the Trade Practices
Act in improving product safety and product-
related injury reduction and amend it, where
necessary, to provide more protection to
consumers.  Select test cases, including baby-
walkers and other high risk products, to monitor
effectiveness. This recommendation may be
superseded if recommendation 2 is implemented.

� Establish an intersectoral National Injury
Prevention Taskforce to advise government and
to drive, co-ordinate and facilitate the child fall
injury prevention action plan within the context
of the broader implementation of national and
state injury prevention strategies.

� Establish an exposure database to centralise
available information regarding the prevalence
of hazardous and protective products, and other
exposure measures as they become available.
The availability and accessibility of product sales
figures and import information, and the potential
for improved disaggregation of data covering
imports (e.g. in ABS statistics babywalkers are
included in the category of chairs) require
investigation.

Preliminary collaborative work has commenced
between MUARC and NISU to establish such a
database and to undertake studies to extend currently
available exposure data.

5.4.2 Specific recommendations

Playgrounds and forearm fractures - a
systems approach
Playground equipment related falls were identified
as a major injury problem in this study.  The authors
consider that the recommendations from this study
with the greatest potential for results in terms of
meeting national targets for injury reduction are those
which address fall heights, forearm fractures,
exposure to risk, and the lack of relevant standards.

There are some gaps in the research evidence guiding
interventions in relation to critical fall heights for
arm fractures by age, mechanical protection offered
by wrist guards or other relevant mechanisms, and
the effectiveness of play equipment under-surfacing
in preventing or ameliorating forearm injuries.  A
staged approach is therefore recommended

Stage 1
� Commission a controlled study to determine the

critical fall heights by age for reductions in
forearm fractures using a similar methodology
to that employed in a New Zealand study by
Chalmers (1995).  It is necessary to verify the
results of the New Zealand study and to extend
its scope prior to the widespread implementa-
tion of its findings.

� Conduct a controlled study to determine the
effectiveness of undersurfacing on reducing
playground equipment-related upper limb injuries.

� Conduct an exposure study to determine the
amount of time children spend on each type of
playground equipment and on playground
equipment above 1.5 metres fall height to
determine the relative risk associated with each
type of equipment using corresponding injury
data.

� Conduct a research study to determine the
effectiveness of wrist guards in preventing child
wrist fractures (MUARC has prepared a detailed
research design for such a study).

� Develop and implement simple consensus
measures for best practice performance-based
guidelines for playground safety.  An independent
agency, such as Kidsafe, could be  commissioned
to research and draft performance-based
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guidelines for further development at a national
workshop of key stakeholders.  The MUARC
childhood poisoning prevention workshops
involving key stakeholders provides a model for
this approach.

Stage 2
� Conduct a benefit/cost analysis to determine a

strategy for replacing playground equipment of
non-conforming height (determined from the
research in Stage 1) which compares a phasing
out strategy to one which promotes active
replacement.

� Develop a horizontal standard for fall heights
based on the New Zealand findings (Chalmers
1995),  if findings confirmed and refined for age
groups by Australian research.

� Develop a new Australasian playgrounds standard
based on the interim guidelines and Stage 1
research, which refers to the horizontal standard
on fall heights.

� Mandate and enforce the new standards in public
playgrounds, schools, children�s service regu-
lations (Regulations 81 and 97), and playgrounds
in commercial premises.

Safe home design - a systems approach
An important finding from this study was that 49%
of product related fall injuries to children occur in
the home.  Of these, 18% directly involved structural
features, while an unknown proportion indirectly
involved structural problems such as poor lighting,
and lack of opportunity for visual supervision.

The primary  recommendation is that a systems
approach to safe home design be adopted, which
focuses on transferring safety design features routinely
into new homes and home renovations. These features
are identified in the Australian Standard (Guidelines for
Safe Housing Design (AS 4226), August 1994) and
incorporated in Kidsafe and community safety display
homes (e.g., City of Hume in Victoria, Noarlunga in
South Australia).

The standard and the safety display homes include
many safety measures which are relevant to child
falls prevention. They include: minimising changes
in floor level; maximising opportunities for visual
supervision of children in internal and external play
areas; incorp-orating slip resistant surfaces in baths
and flooring; laminating glass doors; improving
kitchen layout and design (e.g., rounded edges and
corners, minimising traffic, kitchen appliances such
as dishwashers which don�t open outward into traffic

areas); installing night lights and movement sensitive
lights in hallways, toilets and stairways; pool fencing;
self-closing and self-latching doors restricted access
to pools, ponds and open drains; and balustrades to
prevent climbing on exterior decking and balconies.

� Increase the number and accessibility of safety
designed display homes.

� Further develop and promote safe home design
packages for standard home designs (some
progress has been made by Kidsafe/Archicentre).

� Integrate safety design components into tertiary
courses for home builders and designers.

� Integrate safety design and safety package
concepts into courses currently offered for home
buyers.

� Reduce the marginal additional cost for a safety
design features package by means of sales tax
reductions, increased market share to complying
builders or other incentives.

� Develop and promote a safety accreditation
scheme for new homes in consultation with key
stakeholders.

� Investigate incorporating into the Australian
Building Code a requirement for the installation
of slip resistant baths and slip resistant flooring
in bathrooms in new and renovated homes.

Child restraint regulation and promotion
Falls from nursery furniture constitute approximately
15% of injuries presenting to hospital emergency
departments in the first year of life (Ozanne-Smith
1990).  While falls from supermarket trolleys make
up only 1% of fall injuries in the peak age group of
1-3 year olds, most of these injuries are preventable.

� Develop and implement regulations requiring 5-
point child restraints to be fitted to nursery
furniture, including high chairs, prams and
strollers, and attachment points for restraints to
shopping trolleys.  This could be achieved by
the development and implementation of a
horizontal mandatory standard or product specific
standards.

� Devise and implement education campaigns
regarding the correct installation and restraint use
in motor vehicles.

Protective helmets
� Develop and promote guidelines for best practice

helmet use in various settings (eg., the broader
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use of bicycle helmets for adventure sports, where
appropriate).

� Implement education campaigns to promote
bicycle helmet wearing in off-road locations.

� Enforce bicycle helmet laws.

� Further develop, evaluate and implement (to the
extent possible), a universal helmet which can
be used across a range of activities where the
risk of head injury is high

Compliance with Standards
� Pending the implementation of mandatory

standards (or product bans), encourage retailers
to stock, and consumers to purchase, products
conforming to voluntary standards (e.g. nursery
furniture, bunk beds and ladder standards) or to
safety designs supported by research (pending
their incorporation into standards).

Review progress
Disseminate the countermeasure review widely,
update the recommendations regularly and review
progress towards implementation

5.4.3 Additional data, research and implementation
recommendations

The project brief prepared by the Commonwealth
Department of Human Services and Health, identified
a lack of research evidence pertaining to the risk
factors associated with fall injuries to children.
Substantial recommendations to expand research
evidence are presented here.  These relate to data,
which could underpin further knowledge and analytic
research, and to analytic, exposure and evaluation
research. Selected injury reduction measures,
including regulation, are also included in this section.

Injury data
� Include a product involvement code in injury

data systems for death, hospital admissions and
presentations and general practice data to enhance
surveillance for new, ongoing and previously
unidentified hazards.

� Widely implement level one data collections in
health care settings using the NMDS (Injury
Surveillance) and develop a sampling frame for
more detailed (level 2) data, with the potential
for in-depth follow-up studies on particular
issues.

� Ensure that product involvement (including brand
name) information is recorded, to the extent
possible, on injury surveillance forms and in the

text description in electronic NMDS injury
surveillance collections and coronial data
systems.

� Implement quality control programs to monitor
and control data quality by means of feedback,
training collectors and other methods as required

� Expand E-code classifications to cover more
types of falls

Analytic research
Analytic research, particularly based in the disciplines
of epidemiology and biomechanics, is required to
inform interventions in the future.  The recommended
studies outlined below are not presented in priority
order.

� Conduct follow-up studies to investigate the
mechanism of injuries associated with high risk
products such as beds, chairs, stools and tables
to see whether these products require modifi-
cation, redesign or other countermeasures.

� Conduct controlled studies to address the
circumstances surrounding falls and the factors
contributing to the fall, for example, a case-
control study to compare the characteristics of
household stairs that are involved in child fall
injuries to household stairs where there is no/
low involvement.

� Conduct relative risk studies where comparisons
of different product designs are possible to
inform future prevention strategies e.g., porta
chairs versus standard high chairs (requires
exposure data) and  ramps versus other locations
for skate-boarding.

� Determine the proportion of children under three
years of age who sleep in conventional beds,
determine relative risks of beds and cots at
various ages (e.g., 12, 18, 24 and 30 months of
age) and investigate the need for an intermediate
bed design between cots and conventional beds.

� Carry out stability testing of loaded supermarket
trolleys (including child passengers) to inform
future design considerations.

� Determine the relative risks associated with
various playing surfaces for sports and
recreational activities.

Exposure studies
Exposure studies would contribute to the develop-
ment of a national exposure database and assist with
the choice of countermeasures and target populations
for the implementation of preventive measures.



90 Product-related Child Fall Injury

� Conduct surveys at regular intervals to ascertain
exposure to hazardous and protective products
- similar to that undertaken in the ABS Home
Safety Survey in Victoria and NSW in 1992.
Comprehensive studies are required which
include many products such as  glass-topped
coffee tables with and without safety glass, coffee
tables in households with young children, in-
line skates, trampolines, babywalkers, steps and
stairs.  These surveys would also establish trends
over time.

� Undertake exposure studies to determine the
contribution of reduced exposure (by comparison
with available baseline data) to the reduction of
injuries to bicyclists, and to monitor the rate of
helmet wearing.

Evaluation studies
Evaluation studies are required to monitor the
effectiveness of countermeasures and implementation
methods. Such studies can be methodologically
difficult and costly to implement.  However, they
ultimately determine the effectiveness of interventions
and must be conducted. Many potentially successful
countermeasures require evaluation in order to deter-
mine future policy on choice of counter-measures
and implementation strategy, the appropriateness of
widespread implementation and cost effectiveness.

� Conduct evaluation studies to assess the efficacy
of these countermeasures: safety glass
performance in reducing fall and other domestic
architectural glass injuries; the implementation
of the 1991 safety glass regulations; equestrian
protective equipment under different circum-
stances of riding; and protective equipment for
roller skating, roller-blading, skateboarding.

� Undertake evaluation studies to assess
compliance with voluntary and mandatory
standards.

� Document the implementation of interventions
as the basis for impact evaluation e.g. progress
towards the withdrawal of babywalkers from sale
in stores.

� Evaluate the content and impact of English
language and non-English language safety
information that is distributed at the point of sale
to consumers, provided by product distributors
to retail staff or distributed by other methods
such as child safety centre educational programs.

5.4.4 Injury reduction measures

Regulation/standardisation

� Streamline processes for the development and
implementation of horizontal and vertical
standards for product safety, including the
introduction of iterative processes.

� Mandate standards, where required to achieve
compliance e.g., horse riding helmets in public
places.

� Explore other means of achieving compliance
with standards such as consultation with manu-
facturers, importers and retailers and raising public
awareness e.g. bunk beds.

� Encourage the upgrading of products to comply
with new standards.

� Adopt quality overseas standards where no
Australasian standards exist e.g., high chairs
(British) and possibly babywalker stability
(British).

� Develop Australian standards for high risk
products where no relevant standards are
available, such as shopping trolleys.

� Update Australian standards to incorporate new
research findings.

� Ensure that imported products are tested to
Australian safety standards.

Consumer and industry education
� Promote safety awareness and education

campaigns for the products most implicated in
falls, particularly where products designed to
prevent falls are available e.g., 5-point shoulder
harness, prams and strollers designed with
continuous handles and with parcel trays
underneath.

5.4.5 Strategies for intersectoral action

The ladder is an example of a product which is
associated with injury in many settings including
children�s environments.  Settings in which ladders
are used include the workplace, do-it-yourself home
maintenance, the general home environment,
playgrounds, building sites and public places.  A co-
ordinated strategy on ladder safety could be more
effective than isolated interventions by a number of
sectors. The expertise in one sector, for example,
the ladder safety strategies adopted by fire brigades,
could be transferred to other sectors.
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5.5 Conclusion

This review highlights the extraordinary amount of
action required to systematically address the data,
research, implementation and evaluation issues which
are pertinent to reducing product-related child falls.
It confirms the very poorly developed state of product
safety research and development in Australia and
identifies the scope and potential strategies for
improvement.

In particular, consumer safety agencies must fulfil
their responsibilities as described in Better Health
Outcomes for Australians (1994):

�[by means of a collaborative and well-informed
approach] to upgrade standards for products,
to develop more effective methods of instituting
best design practice, to identify products that
need redesigning and to facilitate redesign, to
control any adverse consequences of
international trade agreements and deregulation,
and to inform consumers of the risks associated
with products� (p 220).

The target published in Better Health Outcomes for
Australians (1994) - to reduce the hospital admission
rate that results from falls to children aged 0-4 and
5-9 by 10% by the year 2000 - can be met if the
recommended action plan set out above is
implemented in a timely manner.
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Appendix 1
VISS product-related child falls by location where injury sustained

Table 1: Residential locations, 1989-1993 (VISS: RCH, WH, PANCH)

Breakdown factor
Frequency of 
presentations

%
Presentations

Frequency 
admitted

% Total 
Admitted

Furniture and non-structural fittings 3 601 34.11 597 32.53
     - chairs and stools 929 8.8 142 7.74
     - beds 1 000 9.47 126 6.87
     - tables, benches and countertops 317 3 60 3.27
     - sofas, couches, lounges, divans 
       and studio couches

386 3.66 51 2.78

     - bunk beds 350 3.32 69 3.76
     - bathtubs and showers 306 2.9 81 4.41
     - cabinets, racks, room dividers, shelves 192 1.82 47 2.56
     - other 121 1.15 90 4.9
Structures and parts thereof 1 634 15.48 282 15.37
     - stairs and steps 766 7.26 89 4.85
     - floors and flooring material 217 2.06 29 1.58
     - concrete and other man-made outdoor surfaces 80 0.76 8 0.44
     - porches, balconies, open-side floors 
       and floor openings

109 1.03 36 1.96

     - gutters, drainpipes, downspouts, run-off pipes 
       and kerbing

14 0.13 3 0.16

     - roofs 70 0.66 30 1.63
     - handrails, railings or banisters 32 0.3 10 0.54
     - windows 76 0.72 29 1.58
     - ramps or landings 12 0.11 1 0.05
     - doors 48 0.45 10 0.54
     - gates 30 0.28 8 0.44
     - structural tile (glazed and plain) 79 0.75 11 0.6
     - bricks and concrete blocks (not part of structure) 30 0.28 2 0.11
     - other 71 0.67 16 0.87
Sports and recreation 1 326 12.56 183 9.97
     - bicycles and bicycleaccessories 525 4.97 67 3.65
     - roller skating, skateboards, rollerblades 236 2.24 30 1.63
     - football 79 0.75 7 0.38
     - basketball 64 0.61 4 0.22
     - soccer 52 0.49 7 0.38
     - horseback riding 32 0.3 12 0.65
     - gymnastics 19 0.18 1 0.05
     - cricket 41 0.39 2 0.11
     - swimming pool 50 0.47 18 0.98
     - other 228 2.16 34 1.85
Playground equipment 782 7.41 160 8.72
     - monkey bars and other climbing apparatus 52 0.49 14 0.76
     - slides and sliding boards 107 1.01 23 1.25
     - swings and swing sets 236 2.24 49 2.67
     - trampolines 347 3.29 63 3.43
     - flying fox 2 0.02 1 0.05
     - other playground equipment 38 0.36 10 0.54
Nursery furniture 610 5.78 105 5.72
     - prams, baby carriages and strollers 92 0.87 14 0.76
     - highchairs 136 1.29 25 1.36
     - cots 105 0.99 11 0.6
     - baby walkers and jumpers 89 0.84 8 0.44
     - baby change tables 63 0.6 13 0.71
     - baby exercisers 44 0.42 12 0.65
     - other 81 0.77 22 1.2
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Breakdown factor
Frequency of 
presentations

%
Presentations

Frequency 
admitted

% Total 
Admitted

Yard and garden equipment 603 5.71 118 6.43
     - fences/fence posts/poles 426 4.04 77 4.2
     - logs 14 0.13 2 0.11
     - ladders 71 0.67 20 1.09
     - other 92 0.87 19 1.04
Toys 383 3.63 70 3.81
     - tricycles, scooters, wheeled riding toys 112 1.06 19 1.04
     - tree houses and playhouses 45 0.43 12 0.65
     - two wheeled riding toys, unpowered 19 0.18 3 0.16
     - other 207 1.96 36 1.96
Kitchenware 245 2.32 39 2.13
    -  glass drinking glasses 28 0.27 8 0.44
     - knives 140 1.33 13 0.71
     - tableware and accessories 32 0.3 9 0.49
     - other 45 0.43 9 0.49
Fabrics, drapery and soft furnishings (excluding 
furniture)

197 1.87 16 0.87

     - rugs, runners, throw rugs, doormats 99 0.94 8 0.44
     - pillows and cushions loose 37 0.35 3 0.16
     - other 61 0.58 5 0.27
Packaging materials and containers 166 1.57 27 1.47
     - rope and string 37 0.35 6 0.33
     - other 129 1.22 21 1.14
Animals 134 1.27 33 1.8
     - horse 30 0.28 11 0.6
     - dog 90 0.85 20 1.09
     - other 14 0.13 2 0.11
Personal use items (excluding cosmetics) 122 1.16 27 1.47
     - footwear 34 0.32 3 0.16
     - pens and pencils 16 0.15 6 0.33
     - other 72 0.68 18 0.98
Vehicles 94 0.89 19 1.04
Food and drink 94 0.89 35 1.91
     - Fruit and vegetables 25 0.24 5 0.27
     - Hot water 34 0.32 19 1.04
     - Other 35 0.33 11 0.6
Laundry appliances 91 0.86 20 1.09
     - clotheslines, clothes drying racks 
       and clothes horses

62 0.59 15 0.82

    - other 29 0.27 5 0.27
Workshop tools and appliances 53 0.5 14 0.76
     - separate garages and tool sheds 37 0.35 12 0.65
     - other 16 0.15 2 0.11
Craft and hobby equipment 51 0.48 8 0.44
     - knives with replaceable blades 20 0.19 1 0.05
     - other 31 0.29 7 0.38
Industrial or retail plant 47 0.45 8 0.44
Other 263 2.49 62 3.38
Product involvement not known or not in scope 61 0.58 12 0.65
Total 10 557 100 1 835 100
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Table 2: Areas of Education, 1989-1993 (VISS: RCH, WH, PANCH)

Breakdown factor
Frequency of 
presentations

%
presentations

Frequency 
admitted

% Total 
admitted

Playground equipment 1 715 41.99 417 53.05
     - monkey bars and other climbing apparatus 982 24.05 253 32.19
     - slides and sliding boards 208 5.09 49 6.23
     - swings and swing sets 63 1.54 16 2.04
     - flying fox 43 1.05 9 1.15
     - other playground equipment 419 10.26 90 11.45
Sports and recreation 1 361 33.33 182 23.16
     - bicycles and bicycle accessories 35 0.86 7 0.89
     - football 212 5.19 21 2.67
     - basketball 228 5.58 31 3.94
     - soccer 162 3.97 20 2.54
     - gymnastics 100 2.45 17 2.16
     - netball 72 1.76 6 0.76
     - cricket 37 0.91 6 0.76
     - other 515 12.61 74 9.41
Structures and parts thereof 430 10.53 61 7.76
     - stairs and steps 230 5.63 18 2.29
     - floors or flooring material 36 0.88 5 0.64
     - concrete and other man-made outdoor surfaces 57 1.4 8 1.02
     - gutters, drainpipes, downspouts, run-off pipes 
       and kerbing

17 0.42 5 0.64

     - roofs 13 0.32 3 0.38
     - handrails, railings and banisters 22 0.54 7 0.89
     - ramps and landings 12 0.29 2 0.25
     -other 43 1.05 13 1.65
Yard and garden equipment 163 3.99 45 5.73
     - fences/fence posts/poles 79 1.93 21 2.67
     - logs 77 1.89 21 2.67
     - other 7 0.17 3 0.38
Furniture and non-structural fittings 160 3.92 33 4.2
     - chairs and stools 81 1.98 12 1.53
     - tables, benches and countertops 57 1.4 15 1.91
     - other 22 0.54 6 0.76
Toys 46 1.13 10 1.27
    - tricycles, scooters, wheeled riding toys 8 0.2 1 0.13
    - tree houses and playhouses 21 0.51 6 0.76
    - other 17 0.42 3 0.38
Personal use items (excluding cosmetics) 38 0.93 5 0.64
     - footwear 19 0.47 3 0.38
     - other 19 0.47 2 0.25
Other 171 4.19 33 4.2
Total 4 084 100 786 100
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Table 3: Public Playgrounds, 1989-1993 (VISS: RCH, WH, PANCH)

Breakdown Factor
Frequency of 
presentations

 %
presentations

Frequency 
admitted

% Total 
admitted

Playground equipment 561 61.58 127 72.99
     - monkey bars and other climbing apparatus 136 14.93 35 20.11
     - slides and sliding boards 148 16.25 33 18.97
     - swings and swing sets 82 9 20 11.49
     - flying fox 44 4.83 10 5.75
     - other playground equipment 151 16.58 29 16.67
Sports and recreation 252 27.66 30 17.24
     - bicycles or accessories 28 3.07 3 1.72
     - roller skating, skateboards, rollerblades 131 14.38 14 8.05
     - horseback riding 12 1.32 4 2.3
     - ice skating 37 4.06 4 2.3
     - other 44 4.83 5 2.87
Structures and parts thereof 39 4.28 5 2.87
     - stairs and steps 15 1.65 2 1.15
     - ramps and landings 14 1.54 2 1.15
     - other 10 1.1 1 0.57
Yard and garden equipment 15 1.65 2 1.15
Animals 17 1.87 4 2.3
     - horse 14 1.54 3 1.72
     - other 3 0.33 1 0.57
Other 27 2.96 6 3.45
Total 911 100 174 100
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Table 4: Private Enterprise, 1989-1993 (VISS; RCH, WH, PANCH)

Breakdown factor
Frequency of 
presentations

%presentatio
ns

Frequency 
admitted

% Total 
admitted

Structures and parts thereof 173 22.7 26 17.33
     - stairs and steps 76 9.97 9 6
     - floors and flooring material 26 3.41 3 2
     - concrete and other man-made outdoor surfaces 5 0.66 0 0
     - handrails, railings or banisters 16 2.1 5 3.33
     - ramps and landings 8 1.05 3 2
     - elevators and other lifts 18 2.36 0 0
     - other 24 3.15 6 4
Playground equipment 145 19.03 41 27.33
     - monkey bars and other climbing apparatus 13 1.71 4 2.67
     - slides and sliding boards 76 9.97 23 15.33
     - flying fox 10 1.31 2 1.33
     - other playground equipment 46 6.04 12 8
Sports and recreation 110 14.44 11 7.33
     - roller skating, skateboards, rollerblades 31 4.07 0 0
     - horseback riding 10 1.31 2 1.33
     - gymnastics 10 1.31 0 0
     - ice skating 5 0.66 1 0.67
     - other 54 7.09 8 5.33
Furniture and non-structural fittings 98 12.86 23 15.33
     - chairs and stools 63 8.27 13 8.67
     - bunk beds 2 0.26 1 0.67
     - other 33 4.33 9 6
Industrial and retail plant 86 11.29 19 12.67
    - grocery and shopping trolleys 80 10.5 19 12.67
   -  other 6 0.79 0 0
Nursery furniture 61 8.01 11 7.33
     - prams, baby carriages and strollers 49 6.43 9 6
     - highchairs 3 0.39 0 0
     - other 9 1.18 2 1.33
Yard and garden equipment 12 1.57 4 2.67
     - fences/fence posts/poles 6 0.79 1 0.67
     - other 6 0.79 3 2
Food and drink 8 1.05 0 0
Other 69 9.06 15 10
Total 762 100 150 100
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Appendix 2
VISS product-related child falls by age group

Table 5: Product-related falls for children under 5 years old, 1989-1993 (VISS:  RCH, WH,
PANCH)

Breakdown factor
Frequency of 
presentations

%
presentations

Frequency 
admitted

% Total 
admitted

Furniture and non-structural fittings 2 954 34.7 490 30.5
     - chairs and stools 874 10.3 125 7.8
     - beds 794 9.3 111 6.9
     - sofas, couches, lounges, divans 
       or studio couches

329 3.9 41 2.6

     - tables, benches and countertops 323 3.8 61 3.8
     - bathtubs and showers 225 2.6 70 4.4
     - cabinets, racks, room dividers, shelves 165 1.9 41 2.6
     - bunk beds 155 1.8 31 1.9
     - other 89 1 10 0.6
Structures and parts thereof 1 281 15.1 230 14.3
     - stairs and steps 672 7.9 94 5.9
     - floors and flooring material 137 1.6 21 1.3
     - concrete and other man-made outdoor surfaces 74 0.9 6 0.4
     - porches, balconies, open-side floors 
       and floor openings

72 0.8 25 1.6

     - windows 64 0.8 21 1.3
     - handrails, railings and banisters 43 0.5 13 0.8
     - doors 32 0.4 7 0.4
     - gutters, drainpipes, downspouts, run-off pipes 
       and kerbing

19 0.2 5 0.3

     - ramps and landings 12 0.1 5 0.3
     - gates 11 0.1 2 0.1
     - roofs 8 0.1 4 0.2
     - other 137 1.6 27 1.7
Playground equipment 923 10.9 196 12.2
     - slides and sliding boards 292 3.4 63 3.9
     - swings and swing sets 173 2 45 2.8
     - monkey bars and other climbing apparatus 139 1.6 32 2
     - trampolines 110 1.3 20 1.2
     - other playground equipment 209 2.5 36 2.2
Nursery furniture 822 9.7 149 9.3
     - prams, baby carriages and strollers 236 2.8 44 2.7
     - high chairs 146 1.7 27 1.7
     - cots 110 1.3 14 0.9
     - baby walkers and jumpers 97 1.1 9 0.6
     - baby change tables 77 0.9 16 1
     - other 156 1.8 39 2.4
Sports and Recreation 604 7.1 100 6.2
     - bicycles and accessories 323 3.8 49 3.1
     - swimming pool 54 0.6 21 1.3
     - roller skating, skateboards, rollerblades 35 0.4 5 0.3
     - football 28 0.3 3 0.2
     - basketball 11 0.1 0 0
     - soccer 11 0.1 1 0.1
     - horseback riding 10 0.1 2 0.1
     - other 132 1.6 19 1.2
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Breakdown factor
Frequency of 
presentations

%
presentations

Frequency 
admitted

% Total 
admitted

Toys 383 4.5 72 4.5
     - tricycles, scooters, wheeled riding toys 136 1.6 23 1.4
     - tree houses and playhouses 32 0.4 5 0.3
     - other 215 2.5 44 2.7
Yard and garden equipment 301 3.5 71 4.4
     - fences/fence posts/poles 187 2.2 43 2.7
     - ladders 45 0.5 12 0.7
     - other 69 0.8 16 1
Vehicles 192 2.3 46 2.9
Fabrics, drapery and soft furnishings (excluding 
furniture)

153 1.8 13 0.8

     - rugs, runners, throw rugs, doormats 75 0.9 6 0.4
     - other 78 0.9 7 0.4
Industrial and retail plant 122 1.4 30 1.9
Kitchenware 107 1.3 26 1.6
     - knives 26 0.3 25 1.6
     - other 81 1 1 0.1
Packaging materials and containers 105 1.2 22 1.4
Personal use items (excluding cosmetics) 83 1 19 1.2
     - footwear 29 0.3 1 0.1
     - other 54 0.6 18 1.1
Animals 74 0.9 37 2.3
     - dog 55 0.6 16 1
     - other 19 0.2 21 1.3
Food and drink 69 0.8 35 2.2
Laundry appliances 47 0.6 8 0.5
     - clotheslines, clothes drying racks 
       or clothes horses

22 0.3 4 0.2

     - other 25 0.3 4
Product involvement not known or not in scope 57 0.7 15 0.9
Other 229 2.7 47 2.9
Total 8 506 100 1 606 100
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Table 6: Product-related child falls for children 5-9 years, 1989-1993 (VISS:  RCH, WH,
PANCH)

Breakdown factor
Frequency of 
presentations

%
presentations

Frequency 
admitted

% Total 
admitted

Playground equipment 2 260 31.1 575 38.7
     - monkey bars and other climbing apparatus 997 13.7 265 17.8
     - slides and sliding boards 308 4.2 91 6.1
     - swings and swing sets 241 3.3 53 3.6
     - trampolines 214 2.9 47 3.2
     - flying fox 79 1.1 20 1.3
     - other playground equipment 421 5.8 99 6.7
Sports and recreation 1 941 26.7 313 21
     - bicycles and bicycle accessories 792 10.9 148 10
     - roller skating, skateboards, rollerblades 306 4.2 35 2.4
     - football 131 1.8 18 1.2
     - basketball 71 1 8 0.5
     - soccer 71 1 8 0.5
     - gymnastics 71 1 13 0.9
     - horseback riding 56 0.8 15 1
     - swimming pool 43 0.6 7 0.5
     - cricket 41 0.6 4 0.3
     - netball 19 0.3 3 0.2
     - ice skating 12 0.2 4 0.3
     - other 328 4.5 50 3.4
Furniture and non-structural fittings 895 12.3 161 10.8
     - chairs and stools 202 2.8 39 2.6
     - beds 195 2.7 30 2
     - bunk beds 184 2.5 33 2.2
     - tables, benches and countertops 105 1.4 21 1.4
     - bathtubs and showers 59 0.8 11 0.7
     - sofas, couches, lounges, divans 
       and studio couches

58 0.8 9 0.6

     - cabinets, racks, room dividers, shelves 48 0.7 12 0.8
     - other 44 0.6 6 0.4
Structures and parts thereof 805 11.1 141 9.5
     - stairs and steps 287 3.9 29 2
     - floors and flooring material 92 1.3 14 0.9
     - concrete and other man-made outdoor surfaces 82 1.1 15 1
     - porches, balconies, open-side floors 
       and floor openings

49 0.7 12 0.8

     - roofs 49 0.7 24 1.6
     - handrails, railings and banisters 40 0.5 12 0.8
     - gutters, drainpipes, downspouts, run-off pipes 
       and kerbing

30 0.4 4 0.3

     - gates 25 0.3 7 0.5
     - windows 24 0.3 8 0.5
     - other 127 1.7 16 1.1
Yard and garden equipment 449 6.2 106 7.1
     - fences/fence posts/poles 320 4.4 67 4.5
     - logs 61 0.8 19 1.3
     - ladders 30 0.4 10 0.7
     - other 38 0.5 96 6.5
Vehicles 131 1.8 33 2.2
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Breakdown factor
Frequency of 
presentations

%
presentations

Frequency 
admitted

% Total 
admitted

Animals 113 1.6 25 1.7
     - horse 59 0.8 17 1.1
     - dog 44 0.6 7 0.5
     - other 10 0.1 1 0.1
Toys 92 1.3 23 1.5
     - tree houses and playhouses 37 0.5 13 0.9
     - tricycles, scooters, wheeled riding toys 21 0.3 7 0.5
     - other 34 0.5 3 0.2
Kitchenware 83 1.1 11 0.7
     - knives 55 0.8 5 0.3
     - other 28 0.4 6 0.4
Packaging materials and containers 74 1 11 0.7
     - rope and string 29 0.4 3 0.2
     - other 45 0.6 8 0.5
Personal use items (excl cosmetics) 65 0.9 13 0.9
     - footwear 32 0.4 2 0.1
     - other 33 0.5 11 0.7
Industrial and retail plant 55 0.8 12 0.8
Laundry appliances 42 0.6 14 0.9
     - clotheslines, clothes drying racks 
       and clothes horses

38 0.5 12 0.8

     - other 4 0.1 2 0.1
Fabrics, drapery and soft furnishings (excluding 
furniture)

38 0.5 5 0.3

     - rugs, runners, throw rugs, doormats 23 0.3 5 0.3
     - other 15 0.2 0 0
Food and drink 25 0.3 4 0.3
Nursery furniture 11 0.2 1 0.1
Product involvement not known or not in scope 42 0.6 10 0.7
Other 157 2.2 29 2
Total 7 278 100 1 487 100

Table 7: Product-related child falls for children 10-14 years, 1989-1993 (VISS:  RCH, WH,
PANCH)

Breakdown factor
Frequency of 
presentations

%
presentations

Frequency 
admitted

% Total 
admitted

Sports and recreation 4 166 57.4 582 50.5
     - bicycles and accessories 1091 15 189 16.4
     - roller skating, skateboards, rollerblades 645 8.9 91 7.9
     - football 486 6.7 46 4
     - basketball 400 5.5 46 4
     - soccer 318 4.4 33 2.9
     - horseback riding 164 2.3 62 5.4
     - gymnastics 109 1.5 15 1.3
     - netball 163 2.2 9 0.8
     - cricket 94 1.3 11 1
     - swimming pool 34 0.5 2 0.2
     - ice skating 40 0.6 2 0.2
     - other 622 8.6 76 6.6
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Breakdown factor
Frequency of 
presentations

%
presentations

Frequency 
admitted

% Total 
admitted

Structures and parts thereof 901 12.4 130 11.3
     - stairs and steps 360 5 28 2.4
     - floors and flooring material 92 1.3 8 0.7
     - concrete and other man-made outdoor surfaces 115 1.6 16 1.4
     - porches, balconies, open-side floors 
       and floor openings

23 0.3 8 0.7

     - gutters, drainpipes, downspouts, run-off pipes 
       and kerbing

67 0.9 14 1.2

     - roofs 48 0.7 20 1.7
     - handrails, railings and banisters 17 0.2 4 0.3
     - windows 7 0.1 4 0.3
     - ramps and landings 51 0.7 5 0.4
     - doors 12 0.2 4 0.3
     - gates 10 0.1 1 0.1
     - other 99 1.4 18 1.6
Playground equipment 568 7.8 107 9.3
     - monkey bars and other climbing apparatus 173 2.4 34 2.9
     - slides and sliding boards 68 0.9 9 0.8
     - swings and swing sets 59 0.8 9 0.8
     - trampolines 121 1.7 19 1.6
     - flying fox 30 0.4 7 0.6
     - other playground equipment 117 1.6 29 2.5
Furniture and non-structural fittings 329 4.5 66 5.7
     - chairs and stools 119 1.6 21 1.8
     - beds 52 0.7 7 0.6
     - tables, benches and countertops 33 0.5 10 0.9
     - sofas, couches, lounges, divans 
       and studio couches

15 0.2 3 0.3

     - bunk beds 47 0.6 13 1.1
     - bathtubs and showers 33 0.5 5 0.4
     - cabinets, racks, room dividers, shelves 11 0.2 2 0.2
     - other 19 0.3 5 0.4
Yard and garden equipment 298 4.1 52 4.5
     - fences/fence posts/poles 208 2.9 33 2.9
     - logs 48 0.7 7 0.6
     - ladders 16 0.2 6 0.5
     - other 26 0.4 6 0.5
Vehicles 214 2.9 48 4.2
Animals 210 2.9 62 5.4
     - horse 162 2.2 56 4.9
     - dog 41 0.6 5 0.4
     - other 7 0.1 1 0.1
Kitchenware 96 1.3 15 1.3
     - knives 78 1.1 11 1
     - other 18 0.2 4 0.3
Packaging materials and containers 80 1.1 18 1.6
     - rope and string 24 0.3 7 0.6
     - other 56 0.8 11 1
Personal use items (excluding cosmetics) 67 0.9 12 1
     - footwear 25 0.3 6 0.5
     - other 42 0.6 6 0.5
Industrial and retail plant 48 0.7 8 0.7
Food and drink 37 0.5 5 0.4
Toys 36 0.5 6 0.5
     - tricycles, scooters, wheeled riding toys 4 0.1 0 0
     - tree houses and playhouses 10 0.1 4 0.3
     - other 22 0.3 2 0.2
Fabrics, drapery and soft furnishings (excluding 
furniture)

36 0.5 5 0.4

     - rugs, runners, throw rugs, doormats 18 0.2 1 0.1
     - other 18 0.2 4 0.3
Product involvement unknown or not in scope 29 0.4 6 0.5
Other 196 2.7 39 3.4
Total 7 263 100 1 153 100
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Appendix 3
NISU product-related child falls

Table 8: Product-related fall injuries to children <15 years of age, (NISU 1994)

Breakdown factor
Frequency of 
presentations

%
presentations

Frequency 
admitted

% Total 
admitted

Sports and recreation 33 741 28.2 5 214 25.2
     - bicycles and accessories 12 044 10.1 2 099 10.1
     - roller skating, skateboards, rollerblades 6 573 5.5 1 115 5.4
     - football 2 334 2 264 1.3
     - basketball 1 594 1.3 157 0.8
     - soccer 1 481 1.2 221 1.1
     - netball 1 189 1 57 0.3
     - gymnastics 987 0.8 165 0.8
     - swimming pool 851 0.7 216 1
     - cricket 503 0.4 53 0.3
     - horseback riding 482 0.4 154 0.7
     - ice skating 406 0.3 47 0.2
     - other 5 297 4.4 666 3.2
Structures and parts thereof 23 661 19.8 3 380 16.3
     - stairs or steps 6 681 5.6 786 3.8
     - floors or flooring material 6 248 5.2 645 3.1
     - concrete and other man-made outdoor surfaces 4 807 4 576 2.8
     - porches, balconies, open-side floors 
       or floor openings

723 0.6 277 1.3

     - windows 516 0.4 163 0.8
     - gutters, drainpipes, downspouts, run-off pipes 
       or kerbing

498 0.4 83 0.4

     - handrails, railings or banisters 456 0.4 118 0.6
     - doors 368 0.3 56 0.3
     - ramps or landings 320 0.3 64 0.3
     - roofs 292 0.2 106 0.5
     - gates 191 0.2 46 0.2
     - other 2 561 2.1 460 2.2
Furniture and non-structural fittings 17 496 14.6 2 635 12.7
     - chairs and stools 4 961 4.1 687 3.3
     - beds 4 106 3.4 519 2.5
     - tables, benches and countertops 2 021 1.7 335 1.6
     - bunk beds 1 785 1.5 406 2
     - bathtubs and showers 1 658 1.4 234 1.1
     - sofas, couches, lounges, divans 
       and studio couches

1 582 1.3 210 1

     - cabinets, racks, room dividers, shelves 686 0.6 136 0.7
     - other 697 0.6 108 0.5
Playground equipment 17 163 14.4 878 4.2
     - monkey bars and other climbing apparatus 5 980 5 1 714 8.3
     - slides and sliding boards 2 729 2.3 701 3.4
     - trampolines 2 676 2.2 581 2.8
     - swings and swing sets 2 645 2.2 636 3.1
     - flying fox 417 0.3 124 0.6
     - other playground equipment 2 716 2.3 603 2.9
Yard and garden equipment 4 400 3.7 951 4.6
     - fences/fence posts/poles 2 541 2.1 575 2.8
     - logs 538 0.4 103 0.5
     - ladders 450 0.4 118 0.6
     - other 871 0.7 155 0.7
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Breakdown factor
Frequency of 
presentations

%
presentations

Frequency 
admitted

% Total 
admitted

Nursery furniture 3 542 3 613 3
     - prams, baby carriages and strollers 891 0.7 137 0.7
     - baby walkers and jumpers 601 0.5 111 0.5
     - highchairs 587 0.5 121 0.6
     - cots 429 0.4 56 0.3
     - baby change tables 424 0.4 71 0.3
     - other 610 0.5 117 0.6
Vehicles 2 653 2.2 651 3.1
Toys 2 513 2.1 403 1.9
     - tricycles, scooters, wheeled riding toys 777 0.6 115 0.6
     - tree houses and playhouses 472 0.4 128 0.6
     - other 1 264 1.1 160 0.8
Animals 2 362 2 596 2.9
     - horse 1 420 1.2 444 2.1
     - dog 733 0.6 144 0.7
     - other 209 0.2 8 0
Packaging materials and containers 1 185 1 215 1
     - rope and string 303 0.3 82 0.4
     - other 882 0.7 133 0.6
Kitchenware 1 154 1 138 0.7
     - knives 787 0.7 66 0.3
     - other 367 0.3 72 0.3
Industrial and retail plant 1 048 0.9 212 1
Fabrics, drapery and soft furnishings (excluding 
furniture)

990 0.8 93 0.4

     - rugs, runners, throw rugs, doormats 459 0.4 46 0.2
     - other 531 0.4 47 0.2
Personal use items (excluding cosmetics) 898 0.8 129 0.6
     - footwear 380 0.3 42 0.2
     - other 518 0.4 87 0.4
Food and drink 454 0.4 114 0.6
Laundry appliances 393 0.3 88 0.4
     - clotheslines, clothes drying racks 
       and clothes horses

286 0.2 69 0.3

     - other 107 0.1 19 0.1
Product involvement not known or not in scope 3 192 2.7 433 2.1
Other 2 721 2.3 484 2.3
Total 119 566 100 20 708 100
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Appendix 4
Australian and international Standards relating to product related falls

1. Nursery furniture

Babywalkers (Baby walking frames)

Australian Standards � Nil
� Child Barriers for Domestic Premises - 1976:  Standard requires that the
safety barrier is 75mm high and has vertical bars fitted which are between 70-
90mm apart (Ozanne-Smith & Heffernan, 1990)

European Standards British
� Child care articles.  Baby walking frames.  Safety requirements and test
methods (prEN 1273):  94/300113 DC (British Draft)
� Specification for safety requirements for baby walking frames:  BS 4648:
1989 (British Standard)
German
� Aids for helping children in walking; safety requirements and testing:
DIN 66356: 1987 (German)

Cots, cribs and cradles

Australian Standards � Infants rocking cradles - safety requirements (DR 95138):  Currently being
drafted (Australian Furniture Research and Development Institute Limited, 1995)
� Metal Dropside Cots For Day Nurseries, Hospitals And Institutions (AS
2130-1981):  Specifies dimensions, materials, construction and assembly, and
finish, and requirements for accessories where these relate to the safe use of a cot.
Strength and durability are established by performance tests. Information to be
given to the purchaser regarding assembly, maintenance and use is also specified.
� Carry Cots And Stands (AS 2196-1978):  Specifies dimensions, materials,
construction and assembly, finish, flammability, and accessories, where these relate
to the safe use of a carry cot and the stand that converts the cot from a carrying
device to a cradle. A loading test for the cot and the stand is included.
� Carry Cots And Stands (AS 2195-1978):  Specifies dimensions, materials,
construction and assembly, finish, flammability, and accessories, where these relate
to the safe use of a carry cot and the stand that converts the cot from a carrying
device to a cradle. A loading test for the cot and the stand is included.

Aust/NZ Standards � Cots For Household Use (AS/NZS 2172-1995):  Specifies material,
construction and design requirements for cots as well as performance criteria,
labelling and marking, all of which are related to the child�s safety while in the cot.
It does not include carry cots or folding cots.  Requirements for toys, if these are
included with the cots, are also specified.  The safety and performance of cots are
established by a number of tests.  Information which is to be supplied to the
purchaser regarding assembly, maintenance, the maximum weight of child and the
recommended mattress weight and size is also specified.
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European Standards Austrian
� Furniture - Children�s and nursery furniture - children�s cots and folding
cots for domestic use - safety requirements:  DENORM EN 716 Teil;: 1992
(Austrian)
� Furniture - Children�s and nursery furniture - children�s cots and folding
cots for domestic use - Test methods:  DENORM EN 716 Teil 2:1992
(Austrian)
British
� BS EN 1466.  Child care articles.  Carry cots.  Safety requirements and
test methods (prEN 1466):  94/504284 DC:1994 (British Draft)
� Furniture.  Cribs and cradles for domestic use.  Part 2.  Test methods
(prEN 1130-2):  93/309260: DC:1993 (British Draft)
� Furniture.  Cribs and cradles for domestic use.  Part 1 Safety
requirements (prEN 1130-1):  93/3092259 DC: 1993 (British Draft)
� BS 1877.  Domestic bedding.  Part 10.  Specification for mattresses and
bumpers for children�s cots, perambulators and similar domestic articles:
92/44242 DC: 1992 (British Draft)
� Furniture.  Children�s and nursery furniture.  Children�s cots and folding
cots for domestic use.  Part 1.  Safety requirements (prEN  716-1):  92/39914
DC: 1992 (British Draft)
� Specification for safety requirements for carry cots and similar handled
products and stands:  BS 7551: 1992 (British Standard)
� Children�s and nursery furniture.  Children�s cots and folding cots for
domestic use.  Part 1.  Test methods (prEN 716-1):  92/39914 DC: 1992
(British Draft)
� Specification for safety requirements for children�s travel cots of internal
base length not less than 900mm:  BS 7423:1991 (British Standard)
� Specification for safety requirements for children�s  cots for domestic
use:  BS 1694: 1990 (British Standard)
French
� Child care articles.  Carrycots, moses baskets and similar articles.  Safety
requirements and tests:  NF S54-004:1985 (French)
German
� Child care articles - Carry cots - Safety requirements and test methods;
German version prEN 1466:  DIN EN 1466: 1994 (German)
� Children�s and nursery furniture; cribs and cradles for domestic use; part
1: safety requirements; German version prEN 1130-1: 1993:  DIN EN 1130-1:
1993 (German)
� Children�s and nursery furniture; cribs and cradles for domestic use; part
2: test methods; German version prEN 1130-2:1993:  DIN EN 1130-2: 1993
(German)
� Furniture; children�s and nursery furniture; children�s cots and folding
cots for domestic use; part 1: safety requirements:  DIN EN 716-1: 1992
(German)
� Furniture; children�s and nursery furniture; children�s cots and folding
cots for domestic use; part 2: test methods:  DIN EN 716-2: 1992 German)
� Prams, push-chairs, carry cots; dimensions, safety requirements:  DIN
66068-1: 1989 (German)
� Prams, push-chairs, carry cots; test methods:  DIN 66068-2: 1989
(German)
� Children�s cots; safety requirements, testing:  DIN 66078: 1982 (German)
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International
� Furniture; children�s cots; safety requirements and testing; part 1: safety
requirements:  ISO/DIS 7175-1: 1992 (International Standards Organisation)
� Furniture; children�s cots; safety requirements and testing; part2: test
method (revision of ISO 7175-2: 1988):  ISO/DIS 7175-2: 1992 (International
Standards Organisation)

Prams & strollers

Australian Standards � Harnesses for use in prams, strollers, and high chairs (including a
detachable walking rein) (AS-3747-1990):  Specifies requirements for materials,
construction, and performance of children�s harnesses comprising a shoulder
harness and side straps, and requirements for a detachable walking rein.  Requires
a three-point crotch strap and lap restraint to be fitted to all strollers, and a
restraint preventing the child from falling out when the stroller is reclined
backwards more than 1500

Aust/NZ Standards � Prams and strollers (AS/NZS 2088:1993):  Specifies requirements for the
construction and performance of prams and strollers. Includes requirements for
permanent marking of products and information to be supplied by manufacturers.
New draft standard includes a shoulder harness for strollers.

European Standards British
� Specification for webbing safety harness for baby carriages and chairs
and walking reins:  BS 3785: 1964 (British Standards)
German
� Prams, push-chairs, carry cots; dimensions, safety requirements:  DIN
66068-1: 1989 (German)
� Prams, push-chairs, carry cots; test methods:  DIN 66068-2: 1989
(German)

High chairs

Australian Standards � Nil
� Harnesses for use in prams, strollers, and high chairs (including a
detachable walking rein) (AS3747-1989):  Specifies requirements for materials,
construction, and performance of children�s harnesses comprising a shoulder
harness and side straps, and requirements for a detachable walking rein.

European Standards Austrian
� Child care articles - Convertible high chairs - Safety requirements and
test methods:  DENORM EN 1887:1995 (Austrian)
� Furniture - Children�s high chairs for domestic use - Part 1: Safety
requirements (ISO 9221-1 modified):  DENORM ENV 1178 Teil 1: 1995
(Austrian)
� Furniture - Children�s high chairs for domestic use - Part 2: Test
methods (ISO 9221-2 modified):  DENORM ENV 1178 Teil 2: 1995
(Austrian)
British
� Furniture.  Children�s high chairs.  Safety requirements and testing.  Part
1.  Safety requirements (ISO/DIS 9221-1):  90/35653 DC:1990 (British Draft)
� Furniture.  Children�s high chairs.  Safety requirements and testing.  Part
2.  Test methods (ISO/DIS 9221-2):  90/35654 DC: 1990 (British Draft)
� Specification for safety requirements for children�s high chairs and
multi-purpose high chairs for domestic use:  BS 5799: 1986 (British Standards)
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� Specification for webbing safety harness for baby carriages and chairs
and walking reins:  BS 3785: 1964 (British Draft)
European
� Furniture- Children�s high chairs for domestic use Part 1: Safety
requirements (ISO 9221-1.  modified):  ENV 1178-1: 1994 (European)
� Furniture - Children�s high chairs for domestic use - Part 2: Test
methods (ISO 9221-2, modified):  ENV 1178-2:1994 (European)
� Child care articles - Convertible high chairs - Safety requirements and
test methods:  prEN 1887:1992 (European Draft)
German
� Furniture - Children�s high chairs for domestic use - Part 1: Safety
requirements (ISO 9221-1: 1992, modified); German version ENV 1178-1:
1994:  DIN V ENV 1178-1: 1995 (European - adopted by Germany)
� Furniture - Children�s high chairs for domestic use - Part 2: Test
methods (ISO 9221-2: 1992, modified); German version ENV 1178-2:1994:
DIN V ENV 1178-2: 1995 (European - adopted by Germany)
� Child care articles - Convertible high chairs - Safety requirements and
test methods; German version prEN 1887:1995:  DIN EN 1887: 1995
(European - adopted by Germany)
International
� Furniture; children�s high chairs; part 1: safety requirements:  ISO 9221-
1:1992 (International Standards Draft)
� Furniture; children�s high chairs; part 2: test methods:  ISO 9221-2: 1992
(International Standards Draft)
Swiss
� Furniture - Children�s high chairs for domestic use - Part 1: Safety
requirements (ISO 9221:1992, modified):  SN ENV 1178-1: 1995 (Swiss)
� Furniture - Children�s high chairs for domestic use - Part 2: Test
methods (ISO 9221-2: 1992, modified):  SN ENV 1178-2: 1995 (Swiss)

Change tables

Australian Standards � Nil

European Standards French
� Child care articles.  Changing tables.  Minimum safety requirements and
tests:  NF S54-005:1987 (French)

Porta-chairs

Australian Standards � Nil

European Standards British
� Child care articles.  Table mounted chairs.  Safety requirements and test
methods (prEN 1272):  94/300112 DC: 1994 (British Draft)
Dutch
� Child care articles; Table mounted chairs; Safety requirements and test
methods:  NEN-EN 1272 Ontw.: 1994 (Dutch)

Bouncinettes (exercisers)

Australian Standards � Nil

European Standards � Nil
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Car Restraints
(non-crash related falls only, eg., carseats placed on benches, incorrect installation in vehicles, poor restraint devices)

Australian Standards MANDATORY STANDARD
� Child restraint systems for use in motor vehicles (effective 2 June 1993):
The requirements for the design and performance of child restraints are set out.  It
also includes static and dynamic performance tests.

Aust/NZ Standards � Child restraint systems for use in motor vehicles (AS 1754-1991) (NZS
5411:1991):  Specifies general requirements for all types of restraining devices for
child occupants of passenger cars and their derivatives. Identical with
NZS5411:1991 and produced as a joint Australian/New Zealand Standard.
� Webbing for restraining devices for occupants of motor vehicles (AS
1753-1990) (NZS 5432:1990):  Specifies requirements for webbing for restraining
devices, and gives methods of test. Webbing complying with this Standard is
intended for adult seat belts and child restraints, but may be suitable for other
applications. Produced as a Joint Australian/New Zealand Standard.

European Standards � Specification for carry cot restraints (BS AU 186a: 1983) (British Standard)

2. Household furniture

Bunk beds

Aust/NZ Standards � (AS/NZS 4220 - 1994):  Specifies safety requirements for bunk beds. These
requirements include material, construction, design and performance, all of which
are important for the well-being of the occupants (especially children). who use
bunk beds.  Covers entrapment hazards, spaces between side rails, ladders,
mattress supports and thickness, stability and durability tests, marking, labelling
and instructions on safe use, restricting use of upper bunk to children over 6 years
of age, and maximum height of 1650mm for children over 12 years of age.  Gaps
or entrapment hazards between 5-12mm (finger entrapment), 30-65mm (limb
entrapment), and 75-230mm (head entrapment) are specifically excluded by the
Standard (Australian Furniture Research and Development Institute Limited,
1995)

European Standards British
� Furniture.  Bunk beds for domestic use.  Safety requirements:  BS EN
747-1: 1993 (British Standard)
� Furniture.  Bunk beds for domestic use.  Test methods:  BS EN 747-2:
1993 (British Standard)
� ISO/DIS 9098-1.  Furniture.  Bunk beds.  Safety requirements and
testing.  Part 2.  Test methods:  91/35488 DC: 1991 (British Draft)
Dutch
� Furniture; Bunk beds for domestic use; Part 1:  Safety requirements:
NEN-EN 747-1: 1993 (Dutch)
� Furniture; Bunk beds for domestic use; Part 2:  Test methods:  NEN-
EN 747-2: 1993 (Dutch)
International
� Bunk beds for domestic use, safety requirements and tests, Part 1:  Safety
requirements:  ISO 9098.1 (International Standards Organisations)
� Bunk beds for domestic use, safety requirements and tests, Part 2:  Test
methods:  ISO 9098.2 (International Standards Organisations)
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Conventional beds

Australian Standards � Nil

European Standards French
� Rigid and folding beds for children:  NF S54-002: 1984 (French) German
� Domestic furniture - Beds and mattresses - Safety requirements and test
methods; German version prEN 1725: 1994:  DIN EN 1725: 1995 (European -
adopted by Germany)

Chairs and stools

Australian Standards � Nil

European Standards German
� Domestic furniture; seatings; determination of stability; German version
prEN 1022: 1993:  DIN EN 1022: 1993 (European - adopted by Germany)
International
� Furniture; chairs; determination of stability.  Part 1:  Upright chairs and
stools:  ISO 7174.1, 1992 (International Standards Organisation)
� Furniture; chairs; determination of stability.  Part 2:  Chairs with tilting
or reclining mechanisms when fully reclined:  ISO 7174.2, 1992 (International
Standards Organisation)
� Furniture; chairs and stools; determination of strength and durability.
(for adults):  ISO 7173: 1989 (and Part 2 - ISO 7174-2: 1992) (International
Standards Organisation)

Tables

Australian Standards � Nil

European Standards French
� Contract furniture.  Tables.  General characteristics.  Mechanical tests
and specifications:  D62-070: 1992 (French)
International
� Tables:  Determination of stability:  ISO 7172 (International Standards
Organisation)

Benches

Australian Standards � Nil

European Standards Austrian
� Kitchen furniture - Safety requirements and test methods for built-in and
free standing kitchen cabinets and work tops:  DENORM EN 1153: 1993
(Austrian)

Coffee tables

Australian Standards � Nil

European Standards � Nil

Sofas & couches

Australian Standards � Nil
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European Standards British
� Strength and stability of furniture.  Methods for determination of
stability of settees:  BS 4875: Part 4: 1985 (British)

3. Structural features of the home

Steps and stairs

Australian Standards � Fixed platforms, walkways, stairways and ladders-Design, construction
and installation (AS 1657-1992):  Specifies requirements for the design,
construction and installation of fixed means of access to, and safe working places
normally used by operating inspection, maintenance and servicing personnel.
Included in appendices are methods for testing guard rails and posts, as well as
typical component dimensions and spacings for guard railing.

European Standards British
� Wood stairs.  Specification for stairs with closed risers for domestic use,
including straight and winder flights and quarter or half landings:  BS 585:
Part 1: 1989 (British Standard)
� Stairs, ladders and walkways.  Code of practice for the design of helical
and spiral stairs:  BS 5395: Part 2: 1984 (British Standard)
� Stairs, ladders and walkways.  Code of practice for the design of straight
stairs:  BS 5395: Part 1: 1977: 1976 (British Standard)

Balcony

Australian Standards � Nil

European Standards � Nil

New Zealand Standards � New Zealand Standard For House Design (NZS 4102:1990):  States that all
exterior decking and balconies over 1200mm above ground level should have a
fence/balustrade at least 900mm high.  Provision should be made to prevent
climbing, e.g., installing vertical palings no more than 8cms apart.

Concrete & other flooring

Australian Standards � Safety on wet and dry tiled floors (DR 92139R):
� Test for slip resistance (AS 2983.4-1988) (synthetic sporting surfaces)
� The following Voluntary Australian Standards apply to concrete and other
flooring but do not specifically address fall prevention:
- Residential slabs and footings (AS2870):
- Construction (AS2870.1-1988):  Amdt 1 July 1992 (ISBN 0 7262 7612             X),
Amdt 2 Sept 1993 (ISBN 0 7262 8452 1)
- Floor coverings-Resilient sheet and tiles-laying and maintenance practices
(AS1884-1985):
 - Timber-Seasoned hardwood-Milled products (AS2796 -1985), Amdt 1
Nov 1985:

Aust/NZ Standards � The Australian/New Zealand Standard for Slip resistance of pedestrian
surfaces, Part 2:  Guide to the reduction of slip hazards (1994) provides
details on test procedures, required minimum values of the measures of
coefficients of friction, and the floor surfaces most recommended for slip-
resistance (Stevenson, 1992; Day, Kent & Fildes, June 1994)
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European Standards German
� Testing of floor coverings, determination of the anti-slip properties, wet-
loaded barefoot areas, walking method ramp test:  DIN 51097: 1992
(German)

Domestic architectural glass (including windows)

Australian Standards � Glass in buildings-selection and installation (AS 1288-1994):  The Standard
requires that safety glazing materials (eg., toughened, laminated or organic glass) be
used rather than annealed glass which is known to break easily into jagged pieces.
Specifies procedures for the selection of glass to comply with wind loading
requirements and human impact considerations for framed and unframed glass
assemblies of limited dimensions.  The Standard also includes installation
guidelines and appendices for design of glass fins as well as the interpretation of
human impact considerations and wind load design charts.
� Safety glazing materials for use in buildings (human impact
considerations) (AS2208-1978):  Specifies the functional properties of various
safety glazing materials, including toughened glass, laminated glass, wired glass,
organic-coated glass and plastics. Two grades are covered, with different impact
performance levels. Other requirements include size tolerances, weathering and
ageing performance. Test methods are given in appendices, and other appendices
deal with sampling and acceptance procedures, notes on the storage and handling
of toughened safety glass, and notes on safe performance  criteria and human
dynamics data.

European Standards British
� Specification for impact performance requirements for flat safety glass
and safety plastics for use in buildings:  BS 6206: 1981 (British Standard)
Dutch
� Glass in buildings; Glazing requirements; Glazing blocks (ISO/DIS
14439:1995):  NEN-EN-ISO 14439 Ontw.: 1995 (Dutch)
� Glazing of window frames, windows and doors; functional requirements:
NEN 3576 (Dutch)

Bathtubs & showers

Australian Standards � The following Voluntary Australian Standards apply to bathtubs and showers
but do not specifically address fall prevention:
� Baths for ablutionary purposes (AS 2023-1989):  Specifies material,
construction and installation requirements for baths for ablutionary purposes
manufactured from cast iron vitreous enamelled, pressed steel vitreous enamelled,
vitreous china, stainless steel, plastics and composite materials.
� Shower bases and shower modules (AS 3588-1989):  Specifies material,
construction and installation requirements for shower bases and shower modules
manufactured from pressed steel vitreous enamelled, stainless steel, vitreous china,
plastics and composite materials.

European Standards British
� Shower units.  Guide on choice of shower units and their components for
use in private dwellings:  BS 6340: Part 1: 1983 (British Standard)
� Shower units.  Specification for the installation of shower units:  BS 6340:
Part 2: 1983 (British Standard)
German
� Testing of floor coverings; determination of the anti-slip properties; wet-
loaded barefoot areas; walking method; ramp test:  DIN 51097: 1992
(German)
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4. Playthings, sports equipment and sports activities

Toys

Australian Standards � Australian Standard sets out toxicological, construction and flammability
requirements for all sorts of toys
� Constructional requirements (AS 1647-1992):  Specifies in two broad groups
various hazards associated with constructional aspects of toys intended for use by
children up to the age of 14 years.  The first group of hazards is applicable to all
toys (eg.,  sharp edges, sharp points, pinch or crush hazard).  The second group of
hazards relates to specific toys which, because of their design or their traditional
play modes, present a particular hazard eg., ingestion or inhalation hazard of small
toys particularly if handled by a child aged less than three years; puncture hazard of
small toys particularly if handled by a child aged less than three years; puncture
hazard resulting from being struck by a projectile toy such as a toy dart. In
addition to a series of normal use and reasonably foreseeable abuse tests, the
Standard specifies a number of tests for specific toys (eg., rattles, teethers,
projectile toys). Labelling requirements and age suitability gradings are also
specified.
� The following Voluntary Australian Standards apply to toys but do not
specifically address fall prevention: (a)  General requirements (AS 1647.1-1990):
Specifies general safety requirements for toys, including material, packaging and
labelling. (b)  Flotation toys and swimming aids for children (AS 1900-1991):
Amdt 1 Aug 1993 (c)  Toxicological requirements (AS 1647.3-1982), Amdt 1
June 1983 (d)  Flammability requirements (AS 1647.4-1980)

European Standards Austrian
� Safety of toys - Part 6: Graphical symbol for age warning labelling:
DENORM EN 71 Teil 6: 1994 (Austrian)
European
� Safety of toys - Part 6: Graphical symbol for age warning labelling:  EN
71-6: 1994 (European)
French
� Safety of toys, Part 6 : Graphical symbol for age warning labelling.
(European standard EN 71-6):  NF S51-271, NF EN 71-6: 1994 (French)

Sports - general

Australian Standards � Methods of test for synthetic sporting surfaces (AS 2983) (a)
Determination of rebound resistance (AS 2983.1-1988) (b)  Determination of
rolling resistance (AS 2983.2-1988) (c)  Test for spin (AS 2983.3-1988) (d)
Test for slip resistance (AS 2983.4-1988) (e)  Determination of impact
resistance (AS 2983.13-1987)
� Guide to sports lighting (AS 2560)
� General principles (AS 2560.1-1982)
� Specific recommendations (AS 2560.2) (a)  Lighting for outdoor tennis
(AS 2560.2.1-1982) (b)  Lighting for multipurpose indoor sports centres (AS
2560.2.2-1986) (c)  Lighting for football (all codes)  (AS 2560.2.3-1986) (d)
Lighting for outdoor netball and basketball (AS 2560.2.4-1986) (e)  Specific
recommendations - Swimming pools (AS 2560.2.5-1994) (f)  Specific
recommendations - Baseball and softball (AS 25602.6-1994) (g)  Specific
recommendations - Outdoor hockey (AS 2560.2.7-1994)

European Standards � Nil

Bicycles and tricycles

Australian Standards Mandatory standards
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� Protective Helmets for Pedal Cyclists (1992):  Helmets manufactured or
imported into Australia since 9 April 1992 must comply with Australian Standard
AS 2063.2-1990.  The aim of the standard is to minimise risk of injury or death
through head injuries suffered in cycling accidents.
� Pedal Bicycles (1986):  All bicycles supplied having a wheelbase greater than
640mm and not being a speciality bicycle must comply with the Australian
Standards for Pedal Bicycles.
� Victorian Cycle Helmet Act (July 1, 1990):  Implemented through the Road
Safety Bicycle Helmets Regulations 1990, under the Road Safety Act of 1986.  The
regulation stipulates that all riders and passengers on-road or riding on the
footpath, a bicycle path or a public park must wear a securely fitted approved
bicycle helmet (12). VOLUNTARY STANDARDS
� Lightweight Protective Helmets (for use in pedal cycling, horse riding
and other activities requiring similar protection), Part 1 - Basic Performance
Requirements (AS2063.1-1990):
� Lightweight Protective Helmets (for use in pedal cycling, horse riding
and other activities requiring similar protection), Part 2 - Helmets for Pedal
Cyclists (AS2063.2-1990), Amdt 1 August 1990, Amdt 2 April 1991):  The
standard specifies performance requirements for energy impact attenuation,
localised loading, and retention and ventilation.
� Pedal bicycles for normal road use - Safety requirements (AS 1927-1989):
Specifies performance requirements for the fully assembled bicycle and individual
components such as the fork and frame, the wheel and tyre assemblies, the seat
and handlebar assemblies, and for the efficiency of the braking system.  Design
requirements are specified where they relate to rider safety.  The Standard applies
to adult bicycles and children�s bicycles which have a wheel base of not less than
640mm.  Competition and specially built bicycles are not covered.

European Standards British
� Cycles.  Safety requirements for bicycles for young children (ISO/DIS
8098):  87/77145 DC: 1987 (British Draft)
International
� Cycles.; safety requirements for bicycles for young children; amendment
1:  ISO  8098 AMD 1:1992 (International Standards Organisation)
� Cycles.; safety requirements for bicycles:  ISO 4210 (International
Standards Organisation)

American Standards � Standard specification for protective headgear used in bicycling (F1447-
93): Standard developed by the American Society for Testing and Materials
Committee on Standards (US Department of Health and Human Services, 1995).
� 1990 Standard for protective headgear for use in bicycling:  Standard
developed by Snell Memorial Foundation (143).
� American national standard for protective headgear - for bicyclists
(ANSI Z90.4-1984):  Standard developed by the American National Standards
Institute (143).
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Bicycle child carrier seat

Australian Standards � Lightweight Protective Helmets (for use in pedal cycling, horse riding
and other activities requiring similar protection), Part 1 - Basic Performance
Requirements (AS2063.1-1990):
� Lightweight Protective Helmets (for use in pedal cycling, horse riding
and other activities requiring similar protection), Part 2 - Helmets for Pedal
Cyclists (AS2063.2-1990), Amdt 1 August 1990, Amdt 2 April 1991):  The
standard specifies performance requirements for energy impact attenuation,
localised loading, and retention and ventilation.
� Victorian Cycle Helmet Act (July 1, 1990):  Implemented through the Road
Safety Bicycle Helmets Regulations 1990, under the Road Safety Act of 1986.  The
regulation stipulates that all riders and passengers on-road or riding on the
footpath, a bicycle path or a public park must wear a securely fitted approved
bicycle helmet (12).

Aust/NZ Standards � Child carrier seats for pedal cycles - safety requirements (AS/NZ
4287:1995):  Specifies safety requirements for child carrier seats which may be
attached to a bicycle other than a child�s bicycle for the purpose of transporting as
a passenger, a child having a body weight of not greater than 22kg.

European Standards German
� Guidelines for the quality and installation of children�s seats and foot
rests on bicycles and bicycles with auxiliary motors with a design-bound
speed of not more than 25 km/hr (mofa 25):  FahrradKindersitzRL: 1980
(German Regulation)

Horseriding helmets

Australian Standards � Lightweight protective helmets (for use in pedal cycling, horseriding and
other activities requiring similar protection) (AS 2063):  Helmets tested and
approved as suitable for horse riding.  Extensive testing for shock absorption,
penetration resistance, vision clearance, strength/retention systems, and peak
flexibility (Williams & Ashby, 1995).
� Helmets for horse riders (AS  2063.3-1988):  Specifies requirements for
mass, retention systems, and peaks for helmets for horse riders that are additional
to the basic performance requirements of AS 2063.1
� Basic performance requirements (AS 2063.1-1986), Amdt 1Nov 1987,
Amdt 2 May 1988:  Specifies performance requirements for impact attenuation,
penetration resistance, strength of retention system and its attachment points and
peripheral vision clearance for lightweight protective helmets intended to mitigate
the adverse effects of a blow to the head.  Marking requirements are also specified.
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European Standards British
� Specification for protective helmets for horse riders:  94/305144 DC: 1994
(British Draft)
� Specification for protective skull caps for jockeys:  BS 4472: 1988 (British
Standard)
� Specification for protective hats for horse and pony riders:  BS 6473: 1984
(British Standard)
Dutch
� Specification for protective helmets for horse riders:  NEN-EN 1384
Ontw.:1994 (Dutch)
European
� Specification for protective helmets for horse riders:  prEN 1384: 1994
(European Draft)
German
� Specification for protective helmets for horse riders; German version prEN 1384:
1994:  DIN EN 1384: 1994 (European - adopted by Germany)
� Protective sports helmets; rider�s helmets; safety requirements, testing:
DIN 33951: 1988 (German)

Swimming pools and spas (pool fencing)

Australian Standards � Location of fencing for private swimming pools (AS 1926.2-1995):  Sets
out options for the location of fencing that provides barriers in restricting the
access to private swimming pools of young children.
� Swimming pool safety (AS 1926-1993)
� Fencing for swimming pools (AS 1926.1-1993):  Specifies design,
construction and performance requirements for child-resistant fences and gates
intended primarily for use in preventing access to swimming pools by young
children.  The pool fence must be 1.2 metres high, have a self-closing/self-latching
child-resistant gate, be resistant to climbing, have vertical members no more than
100mm apart, and horizontal members at least 900mm apart (105).
� Gate units for private swimming pools (AS 2820-1993)
� Fences and gates for private swimming pools (AS 1926-1986)
� Safety covers for private swimming pools and wading pools (for the
protection of children 5 years of age and under) (AS 2020-1977):  Sets out
performance tests to prove the child-resistance of covers designed primarily for
use as a barrier against unsupervised access by young children to private swimming
pools and wading pools. Tests are also included to ensure that the potential hazard
of water pooling on the surface of the cover, either from rain or from the pool
itself, has been eliminated. Instructions for installation and use of the cover, and
warnings that must be given to the user are also specified.

New Zealand Standards � The Fencing of Swimming Pools Act 1987:  Installation of fences between
1.2 and 1.8 metres high to restrict pool access for children under 6 years.  Includes
the use of self-closing and self-latching gates.  Legislation applies to new and
existing pools (9 month enactment clause) unless the pool is emptied of water.
Maximum penalty of $500 plus $50 for each day of non-compliance.

European Standards � No Standard on pool fencing

Rollerskates

Australian Standards � Nil
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European Standards Austrian
� Helmets for users of skateboards and rollerskates:  DENORM EN 1079:
1993 (Austrian)
British
� Protective helmets for users of skateboards and roller skates (prEN
1079):  93/305618 DC: 1993 (British Draft)
European
� Helmets for users of skateboards and roller skates:  prEN 1079: 1993
(European Draft)
French
� Protective helmets for skateboard and roller-skate users:  NF S72-401:
1980 (French)
German
� Helmets for users of skateboards and roller skates; German version
prEN 1079: 1993:  DIN EN 1079: 1993 (European - adopted by Germany)
� Roller sport equipment; skates, technical requirements of safety and
testing:  DIN 7921: 1981 (German)

Skateboards

Australian Standards � Nil

European Standards Austrian
� Helmets for users of skateboards and rollerskates:  DENORM EN 1079:
1993 (Austrian)
British
� Specifications for skateboards for recreational and sports use:  BS 5715:
1993 (British Standard)
� Protective helmets for users of skateboards and roller skates (prEN
1079):  93/305618 DC: 1993 (British Draft)
European
� Helmets for users of skateboards and roller skates:  prEN 1079: 1993
(European Draft)
French
� Protective helmets for skateboard and roller-skate users:  NF S72-401:
1980 (French)
German
� Roller sport equipment - skateboarding facilities - Definitions, safety
requirements, testing:  DIN 33943: 1995 (German)
� Helmets for users of skateboards and roller skates; German version
prEN 1079: 1993:  DIN EN 1079: 1993 (European - adopted by Germany)
� Roller sport equipment; skates, technical requirements of safety and
testing:  DIN 7921: 1981 (German)
� Roller sport equipment - skateboard (German) requirements and testing:
DIN 7920: 1979 (German)

Rollerblades / in-line skates

Australian Standards � Nil

European Standards � Nil

Ice skating

Australian Standards � Nil
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European Standards Czechoslovakian
� Speed skating skates:  CSN 94 0012: 1955 (Czechoslovakian)

Playgrounds - general

Australian Standards � Playgrounds - Guide to siting and to installation and maintenance of
equipment (AS 2155-1982):  Lists aspects to be considered when siting a
playground, and landscaping and planning the layout, and when organising a
maintenance program.  It recommends an inspection procedure to be followed
during the course of installation of equipment and prior to its approval for use to
ensure that the structure has been erected in accordance with the requirements of
AS 1924, Parts 1 and 2.  Recommendations for minimising potential hazards are
made regarding the structural design, construction, installation, labelling and
maintenance of playground equipment, movable playground equipment and
exercise equipment (Goss, 1992).
� Supervised adventure playgrounds - Guide to establishment and
administration (AS 2555-1982):  Outlines recommended procedures for
choosing a site for and establishing and operating a supervised adventure
playground where children can develop their own patterns of play, learn to
develop skills and use their creative talents.  It also draws attention to potential
hazards within such a playground and recommends ways in which these can be
minimised.
� Playground equipment for schools, parks and domestic use (AS 1924-
1981): (a) General  requirements (AS 1924.1-1981):  Specifies the minimum
requirements for materials and protective coatings, labelling requirements and
instructions for erection and maintenance. Information on painting methods is
also included. (b) Design and construction-Safety aspects (incorporating
Amdt 1) (AS 1924.2-1981):  Includes loads and design criteria for structures,
maximum heights of and safety requirements for safe access  including handrails
and guard railing, with additional requirements  and recommendations related to
static, swinging, rocking and rotating equipment. A method for testing for head
entrapment points is included. The rationale for the head entrapment test and a
guide to the design loads that might be expected are given in appendices.

New Zealand Standards � Standard Specification for Playgrounds and Playground Equipment
(NZS 5828 - 1986):  Specifies that the equipment height should not exceed 6
metres, the fall height should not exceed a maximum of 2.5 metres (16), and that
the incidence and severity of playground falls could be reduced through the
provision of impact absorbing surface material (Chalmers, 1991).

European Standards British
� Methods of test for impact absorbing playground surfaces:  BS 7188; 1989
(British Standard)
� Play equipment intended for permanent installation outdoors.  Methods
of test:  BS 5696: Part 1 1986 (British Standard)
� Play equipment intended for permanent installation outdoors.
Specification for construction and performance:  BS 5696: Part 2: 1986
(British Standard)
� Play equipment intended for permanent installation outdoors.  Code of
practice for installation and maintenance:  BS 5696: Part 3 :1979 (British
Standard)
European
� prEN 1176:  European General Product Safety Directive covers regulations to
provide safe playgrounds, but does not extend to safe layout, installation and
maintenance (8).  Minimal draft standard (prEN 1177) for surfacing material in
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Europe is that concrete, bricks or comparable surfacing material are not allowed
above a fall height of 60 cm (Beugels, 1994). German
� Playground equipment, part 1: general safety requirements and test
methods, German version, pr EN 1176-1: 1993:  DIN EN 1176-1: 1994
(German)
� Playground equipment, part 9, operation, German version pr EN 1176-9:
1993:  DIN EN 1176-8: 1994 (European - adopted by Germany)
� Playground surfacing, specification, requirements and test methods,
German version prEN 1177: 1993:  DIN EN 1177: 1994 (European - adopted by
Germany)
� Playground equipment for children, carousel, terms, safety requirements
and testing:  DIN 7926-5: 1992 (German)
� Playground equipment for children, cable railways, dimensions,
technical requirements of safety and testing:  DIN 7926-4:1990 (German)
� Playground equipment for children, concepts, safety requirements,
testing, explanatory report:  DIN 7926-1 Beiblatt 1: 1987 (German)
� Playground equipment for children, concepts, safety requirements,
testing:  DIN 7926-1: 1985 (German)
� Playground equipment for children, carousel, terms, safety requirements
and testing:  DIN 7926-5: 1984 (German)

Climbing apparatus & monkey bars

Australian Standards � Nil

European Standards � Nil

Slides

Australian Standards � Nil

New Zealand Standards � (NZS 5828, Part 1:  1986, Section 105.5):  Building slides into embankments
or mounds to reduce the fall height (Chalmers & Langley, 1988).

European Standards German
� Playground equipment, slides terminology safety requirements and
testing:  DIN 7926-3: 1989 (German)

Swings

Australian Standards � Nil

New Zealand Standards � (NZS 5828, Part 3:  1986, Section 3.3.3.):  Requires that swing seats should
be designed for use by one child only.  The seat should be �constructed by impact-
absorbing materials, proportioned so that the leading edges and corners are
relatively large in potential contact area, and light in mass� (Chalmers & Langley,
1990; 333).  There should be adequate operating and circulating areas around the
moving equipment (Chalmers & Langley, 1990).

European Standards German
� Playground equipment for children, swings, technical requirements of
safety and testing:  DIN 7926-2: 1984 (German)

Seesaws

Australian Standards � Nil

European Standards � Nil



132 Product-related Child Fall Injury

Trampolines & mini trampolines

Australian Standards � Nil

New Zealand Standards � (NZS 5855:1993):  Consumer Safety Specifications for Components, Assembly
and Use of a Trampoline based on a modified version of the American Standard
(Chalmers, Hume & Wilson, 1994).

European Standards British
� Gymnasium equipment.  Particular requirements.  Specification for
trampolines, mini-trampolines and safety harnesses.  (trampoline spotting
rig):  BS 1892: Part 2: Section 2.  8: 1986 (British Standard)

American Standards � (ASTM F381-84:  American Society for Testing and Materials (ASTM)
voluntary standard (1974) relating to the components, assembly and safe use of
trampolines.  It specified that an information packet and suitable markings should
be included at the point of sale.  The information packet should include
instructions about assembly, care and maintenance, use and necessary precautions.
Standards relating to the suspension system, frame pads and shock-attenuating
material are also included (Torg & Das, 1985).

5. Miscellaneous

Shopping trolleys

Australian Standards � No Australian Standard for shopping trolleys
� Voluntary Australian Standard (AS 3747-1989) for Harnesses for use in
prams, strollers, and high chairs (including detachable walking reign) could
apply

European Standards � Nil

Ladders and stepladders

Australian Standards � Portable ladders-timber (AS 1892.2-1992):  Sets out the minimum
requirements for the materials, design and construction of timber ladders rated for
domestic or industrial use. It applies to single, extension, step and trestle ladders as
well as to platforms step ladders and domestic extension step ladders. Methods for
grading timber stiles and examples of labels that may be used to convey safety
warnings are provided.
� Portable ladders-metal (AS 1892.1-1986), Amdt 1 Nov 1986:  Sets out
requirements for ladders rated as domestic and industrial. It applies to single
section, extension, step and trestle ladders, and to ladders representing a
combination of these basic types. A full range of tests is included  and an appendix
includes examples of labels that may be used to convey safety warnings.

European Standards British
� Specification for step stools:  BS 7377: 1944 (British Standard) German
� Ladders; terms, types, functional sizes; German version EN 131-1: 1993:
DIN EN 131-1: 1993 (European - adopted by Germany)

Footwear

Australian Standards � Nil
� Standards Australia is currently developing a standard relating to the selection
of footwear for enhanced slip-resistance
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