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Outline

• Current child restraint practices in Australia

• Update on studies targeting misuse of restraints
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Current child restraint practices

• High rates of restraint use by children in cars with >97% 
children using a restraint since late 1990’s.

• Focus has been on optimising crash protection through use of 
most appropriate restraint, and correct use of restraints.
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Tackling the problem of misuse

• User-driven design of child restraint product information

• Extending the reach of child restraint fitting assistance using virtual 
remote assistance technology

• Child restraint design
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Sless D. Usable medicines information. Communication Research 
Institute of Australia p-Paper, Hawker. 2001

Consumer 
tests
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Prototype Final 
materials

Users of this method in the 
context of written medicine 
information have
reported that 90% of the 
weaknesses in the material can 
be identified within 10 cycles of 
testing.

Jay E, Aslani P, Raynor DK. User testing of 
consumer medicine information in Australia. 
Health Education Journal. 2010

User-driven design of informative materials
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New user-developed instructions
The image part with relationship ID rId3 was not found in the file.

Lab-based user-tested instructions, QR coded video and swing tags
The image part with relationship ID rId3 was not found in the file.

http://q-r.to/baoUit
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Completed NHMRC study focused on informative CRS materials

PROJECT TITLE: Enhanced methods of communicating correct 
use of child car restraints: A controlled trial

Original aims:

• to determine whether product information developed using a 
consumer-driven approach increases correct use of child 
restraints 6 months after purchase
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Enhanced methods of communicating correct use of child car 
restraints: A controlled trial
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• Recruited n=427

• Withdrawn/Lost to follow-up 
n=14 (3.3%)

• Completed home visits 
(including in-person and remote) 
n=413



Field trial
• Primary outcome (difference in 

proportion of people with serious 
errors observed six months after 
purchase of the restraint

• 56.2% in control group and 44.7% in 
the intervention group (p=0.020). 

• Odds of serious error in control 
compared to intervention was 1.58 
(95%CI 1.07-2.34)

• Secondary outcome (difference in 
number of errors between groups)

• Mean errors in control was 2.4, in 
intervention was 1.7 (p <0.001); 

p=0.020
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Guidelines developed for manufacturers
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Method - Lab trial 

13

Recruitment through a mix of 
strategies  (N=44)

RANDOMISATION

INTERVENTION GROUP (Instructions 
following guidelines, N=22)

CONTROL GROUP (Standard 
manufacturer’s instructions  N=22)

Check for errors in restraint installation & 
dummy-child secured within CRS (BLINDED) 

Verbal comprehension test (NOT BLINDED)
J Brown



Guidelines developed for manufacturers
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Extending the reach of child restraint fitting assistance using 
virtual remote assistance technology

• Families who use child restraint fitting/check services >2 times more 
likely to be correctly using restraints

• Only about one in three families use these services

• Access to services is low away from cities
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Help Lightning
(https://helplightning.com/)



Extending the reach of fitting services
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Aim: is to identify a cost-efficient delivery method for providing 
assistance and education to increase correct use of child restraints in 
rural and remote Australia. 

-a 3-arm single blind randomised controlled trial. 3 study groups with 
125 participants in each study group. The study aims to recruit 375 
participants in total. 

- COVID interrupted and only achieved about a third of the sample
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Securing Errors Installation Errors Overall Errors

Results 
Group 2 Group 3 Group 1

Securing Error 1.12 (0.11-11.59) 1.50 (0.09-25.39) Ref
Installation 

Error 0.5 (0.11-2.17) 0.5 (0.10-2.54) Ref
Overall 0.29 (0.05-1.73) 0.33 (0.05-2.34) Ref

- No significant differences
- Do see a trend in less 

installation errors, and 
errors overall in groups 2 
and 3

- Little difference between 
groups 2 and 3



Results - Acceptability

• In person and Virtual ‘more useful’ than online video, more people 
found in person ‘more ‘ useful than virtual

• In-person rated ‘appropriate’ more often

• No difference between groups in ‘difficulty’

• Both in person and virtual – more ‘worth the effort’ , higher ‘perceived 
effectiveness’ and high level of ‘self-efficacy’ –compared to the video

• Virtual found to be ‘more of a hassle’ –



Child restraint design & propensity for error

• 3 studies completed to date
• Re-analysis of some naturalistic driving study data

• Naturalistic driving trial

• Real world observation data

• More studies underway



Child restraint design & propensity for error
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b.Albanese@neura.edu.au
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Child restraint design & propensity for error

• Provide evidence of likely impact of child restraint design on child 
behaviour in cars

• Design influences behaviours related to suboptimal restraint such as 
belt and harness misuse, and child position

• More work required to definitively understand optimal restraint design 
Albanese B et al, Safety science. 2020 Aug 1;128:104707. : Albanese et al Traffic injury 
prevention. 2022 Oct 3;23(7):446-51

jbrown@georgeinstitute.org.au, b.Albanese@neura.edu.au
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Field Study
• Field observation study 

• Identify groups of child restraint design features with the lowest propensity for error

• Focus on 3 main tasks where errors can be introduced (by parent/carers)
• Adjust harness strap height

• Installation with a seatbelt or ISOFIX

• Installation using the top tether

• Design features were grouped by manually reviewing the data

• Task-related errors marked as PRESENT/NOT PRESENT
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Group Harness
Group 1 Height adjustable headrest, linked headrest and 

harness height adjustment, lever harness adjustor

Group 2 Height adjustable headrest, linked headrest and 

harness height adjustment, button harness 

adjustor

Group 3 Height adjustable headrest, unlinked headrest and 

harness height adjustment, lever

Group 4 No height adjustable headrest, unlinked headrest 

and harness height adjustment, lever harness

Group 5 Not height adjustable headrest, unlinked headrest 

and harness height adjustment, button harness 

adjustor

Group 6 Other

Height adjustable headrest Linked height adjustment

Button adjustment
Lever adjustmentJ Brown 25



Group Upper Anchorage
Group 1 Button top tether adjustment 

mechanism and single tether strap

Group 2 Button top tether adjustment 

mechanism and double tether 

strap

Group 3 Latch plate top tether adjustment 

mechanism and single tether strap

Group 4 Latch plate top tether adjustment 

mechanism and double tether 

strap

Button Adjuster

Single Strap Double Strap

Latch plate Adjuster
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Group Lower Anchorage
Group 1 Seatbelt routed across 

base, partial access

Seatbelt 

Group 2 Seatbelt routed across 

base, no access

ISOFIX

Group 3 Seatbelt routed other, 

partial access

Group 4 Seatbelt routed other, 

no access

Group 5 ISOFIX

Group 6 Other

Routed across base. No access

Partial access Routed other. Partial Access 

ISOFIX
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Summary
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• Indication we may be on right track

• Limitations in trying to study this in the real world

• Now moving to a more controlled laboratory approach



https://www.youtube.com/watch?v=SfPmi2UreUg

Thank you.
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