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Systems thinking in accident and injury prevention
Incident reporting and learning: UPLOADS
Risk assessment: NET-HARMS

Key take home messages
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GOALS

Develop critical reflection skills for better understanding why systems fail

Accidents are more than just “people, equipment, environment”

Understand the causes of outdoor education injury incidents

Understand the system of risks faced when delivering outdoor education programs

The power of partnerships
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BACKGROUND

Acknowledged risk of severe and frequent injury in active pursuits (Finch et
al, 2007)

Herald Sun
d MELBOURNE 9-19°C ¥

Accidents & injuries occur in led outdoor industry domain

Industry desire to better understand injury and injury
causation

Systems required to enhance understanding do not exist
(best data available was coroners reports and the mediaq)

Teachersdidn'trealise Kyle Vassil
was drowning at school campin
Victoria, says coroner
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THE ROLE OF HUMAN FACTORS IN
LED OUTDOOR ACTIVITY INCIDENTS:
LITERATURE REVIEW AND
EXPLORATORY ANALYSIS

Dr Paul Salmon

Ms Amy Williamson

Ms Eve Mitsopoulos-Rubens

Dr Christina (Missy) Rudin-Brown
Dr Michael Lenné

October, 2009

Report made the following recommendations:

1. Development of a unified, theoretically underpinned
accident and incident reporting
system;

2. Development of a National led outdoor activity accident
and incident database;

3. Development and application of a theoretically
underpinned, systems-based accident
analysis method;

4. In-depth analysis of led outdoor activity accident and
incidents; and

5. Development of a led outdoor activity accident causation
model and associated failure
taxonomies.
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THE UPLOADS PROJECT

Goal: develop a standardised, national approach to
incident reporting and learning for the outdoor
education sector in Australia, and a corresponding
national incident dataset

Support:
« Organisations to learn from incidents; and

 The sector to understand the risks it faces, and fake
appropriate action.

‘



The systems approach to accident analysis and prevention
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THE HISTORY OF ACCIDENTS
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Human error is the cause of incidents

To understand failure, you must
examine failures only

Systems are safe

Unreliable and erratic humans make
them unsafe

Systems can be made safer by
restricting humans

ACCIDENT CAUSATION - OLD AND

NEW VIEWS

Human error is a symptom of
problems across the system (it is a
consequence not a cause)

Incidents caused by mulfiple
interacting factors

To understand ‘failure’ look at why
people’s actions made sense at the
time

Systems are unsafe

Humans create safety through
practices at all levels of the system

s



Changing political climate

Government :
and public awareness

Laws Regulators,
Associations

Changing market
Company -¢— conditions and financial
pressure

Regulations

Company
Policy

Management
Changing competency

¢ levels and education

Fast pace of
Work technological change

Hazardous process




SYSTEMS THINKING

« Safety impacted by the decisions and actions of all actors

across the sports system, not just front line workers; Government

« Accidents are caused by multiple conftributing factors, not just i T
a single poor decision or action; aws Roguiators,

+ Accidents result from a lack of poor communication and ; i
feedback across levels of the system, noft just from
deficiencies at one level alone; ; !

« Behaviours are not static, they migrate over time and under
the influence of various pressures; | !

« Migration occurs at multiple levels of the system; *

. . . |

« Migration of practices cause defences to degrade and erode v |

gradually over time, not all at once. Accidents are caused by verk
Hazardous process

a combination of this migration and a triggering event(s).
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Refuge for Yarra Ranges rterFrondy

EMERGENCY SERVICES 8 MAR 12 @ 05:004M | BY KIMBERLEY SEEDY

Text size A- At

Send [ By

Stay or go policy
fails to cover fire
severity

Inadequate
warnings

GROUNDBR

community fge may s

education E next fire 4 faI|UI'eS

he shire has B
locations in Victoria to receive a community bushfire
refuge as part of a pilot project funded by the
Yictorian Bushfire Fund.

Failure of

Police

fire crews to ) ) -
cvncunte  |E® 4 warning siren Ff|r$ elan De'%’f_dn
residents ) jssued late aliures evacuatio

totball club's redevelm — — -
community education co-ordinator, Grant Faull, Melanie
Walter from Olinda Ferny Creek Football Metball Club netball
team ,Ingrid Meadows and Mel Gajdek. Picture: LAWRENCE
PINDER

Mr Lapsley said the aim was to get the refuge in place
before the next fire season.

FIXING BROKEN COMPONENTS



IMPLICATIONS FOR SAFETY
MANAGEMENT

Little point in atfempting to optimise parts in isolation from each other

Strategies should impact all levels of the system and should comprise ‘webs’
of inferacting interventions

Interactions between components should be the key focus (rather than the
components themselves)

“Hard fixes change something fundamental about the organisation. This is
what makes them hard. But it is also what makes them real fixes” (Dekker,
2006, pg. 190)
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ACCIMAP APPLIED

« 22nd July 2005, Stockwell tube station,
London, UK

e Jean Charles de Menezes

« Misidentified as one of the fugitives involved in ——
previous days failed bombing attempts B coNmERRATGH

Business + Economy Cities Education Environment + Energy FactCheck Health + Medicine Politics + Soclety  Selence + Technology

The catalogue of errors that killed Jean Charles
de Menezes




6. Gov't policy
and budgeting

Pre-operation
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‘Frank’ urinating at
moment JCDM left
the building

manual intervention Frank
chose to use battery rather
than power from van

C019 — Specialist Fire arms department
S012 - Special branch
JCDM — Jean Charles De Menezes




ACCIMAP APPLIED

« Mangatepopo Gorge tragedy, 15th April 2008
« Gorge walking activity

« Group became trapped on ledge in flash flood

« Teacher and six year 12 students drowned
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Understanding and Preventing Led Outdoor Accident Data
System (UPLOADS)



DEVELOPMENT OF UPLOADS

Literature review on the role of
Human Factors in outdoor activity
incidents {Salmon et al., 2009)

Systems analysis of fatal outdoor
incidents (Salmon et al., 2010; 2012)

Identification of the characteristics considered
important for developing a national incident
database (Goode et al., 2014)

Analysis of 1014 led outdoor injury
and near miss incidents (Salmon et
., 2014)

e //

......

Six month trial of the system by 15
outdoor activity providers

Evaluation of the prototype by 22
outdoor education/recreation experts

Evaluation of the prototype by 12 human
factors/injury surveillance experts

Reliability testing from 14 risk
managers from outdoor activity
providers (Goode et al., 2014)

National 12 month trial of the
system

Re-test reliability study




THE OUTDOOR EDUCATION ‘SYSTEM’

Led outdoor activity ACTOR-MAP
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Data collection

Data analysis

UPLOADS

Reporting of aggregate data

/" LOA providers
Activity Leaders and I Organisation’s
C Field Managers )—Report mudent»( UPLOADS
esearch Team
(Research T - - )
Activity Leaders and . Organisation’s . /" Descriotive
( Field Managers )—Report mudent»( UPLOADS Auto-de-identification statistigs of
AutT-de-identification incident Annual reports
Activity Leaders and I Organisation’s ) N/ Merging of \__characteristics /
C Field Managers }REDON mudent»( UPLOADS Autc‘a—de—ldentlflcanon dgatag /ﬁ Ad hoc data
Process Auto-de-identificgt Quaflltau)[/gbar;glysw requests
— T of contributing
Activity Leaders and . Organisation’s v
C Field Managers }REDOH |nC|dent>< UPLOADS )ﬁi}j}deml ation factors
Auto-de-identification \ /
Activity Leaders and - Organisation’s \_ J
C Field Managers }Report '“C'de”t’C UPLOADS D/
Activity Leaders and . Organisation’s
C Field Managers }RepO” '“C'de“t’C UPLOADS )/
Note: LOA providers can run their analyses of their own data using
\_ UPLOADS )
Standardised Training Training material Organisational . . .
Products |incident report| | material for for system level database National Accident analysis

method

Incident Dataset

form administrators

reporters (UPLOADS)




« 2037 incidents have been reported via UPLOADS

« 1367 injuries

454 ilinesses

131 near miss incidents

65 social/psychological incidents, and

20 incidents involving equipment damage

« 3086 Contributory factors

THE FIRST 3 YEARS (2014 - 2017)
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65 ORGANISATIONS FROM 141
ACROSS AUSTRALIA HAVE
CONTRIBUTED TO THE

UPLOADS PROJECT
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INCIDENT RATE

Incident rate by activity

Camping tents | 12.4
Horse/Camel riding I (1.5 o .
Walking/running outdoors I 0.0 o |nC|denT rOTe IS |OW

Free time outdoors I 8.4

Campcraft (e.g. cooking, campfires) I 3.4 C O m p O re d TO OT h e r
Wheel sports I S 6 Orggnised Spor.l.s

Snowsports I 5.3

River activities ~IEE—————— ) 1 ] CﬂCkeT 242/] OOO

Curriculum-based activities G 1.9

Ocean actviies mm—"1.5 « Horse riding 122/1000

Residential camps I 1.3

Travelling  mum—" 1.2 « Soccer 107/1000

Beach activities I 1.0

Teambuilding games m— 0.9 « Netball 51 /] 000

Caving mmmmmm 0.8

Activity

Harness: outdoors HEEE 0.6
Harness: indoors mEE 0.4
Archery 1 0.1
Arts & Crafts = 0.0

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0
Incident rate per 1000 participants



INJURIES

Unspecified part of trunk, limb or bodyregion4.5% (n = 61)

Elbow and forearm 3.4% (n = 46)

Hip and thigh 4.5% (n = 62)

Knee and lower leg 17.3% (n = 237)

Head 8.0% (n =109)
e Superficial injury{47)

e Other/ unspecified effects of external causes (33)

e Openwound (10)

e  Effects of foreign body entering through natural orifice(8)

e Injury to muscle fasciaand tendon (4) Neck 0.7% (n = 14)

e Burns& corrosions{d) e Didocation sprain and strain (4)

e Crushinginjury(3) Injury to nerves or spinal cord(2)
Superficial injury(2)

Injury to muscle fasciaand tendon (2)
Fracture (1)

Chest/Thorax 0.4% (n = 5) e Other / unspecified effectsofexternal causes (1)

e Other / unspecified effects of external causes (2)
e Dislocation sprain and strain (1)
e Crushinginjury(1)

e Superficial injury(1)

Shoulder and upper arm 2.8% (n = 38)

e Dislocation, sprain and strain (21)

Superficial injury(11)

Injury to muscle, fasciaand tendon (2)

Other /unspecified effects of external causes (2)
Open wound (1)

Superficial injury(27)

Dislocation sprain and strain (9)

Fracture (4)

Injury to muscle fasciaand tendon (3)
Burnsand corrosions(2)

Other / unspecified effects of external causes (1)

Abdomen, lower back, lumbar spine and pelvis 3.3%
(n =45)

e Superficial injury(19)

Dislocation sprain and strain (11)

Injury to muscle fasciaand tendon (7)

Injury to nerves or spinal cord (2)
Other / unspecified effects of external causes (3)
Crushing injury(2)

Superficial injury(41)

Dislocation sprain and strain (&)
Injury to muscle fasciaand tendon (&)
Burns and corrosions(3)

Crushing injury(1)

Open wound (1)

Wrist and hand 18.1% (n = 247)

Superficial injury(122)

Eurnsand corrosions(26)

Openwound (33)

Dislocation sprain and strain (29)

Fracture (10)

Crushinginjury(6)

Injury to muscle fascia and tendon (5)

Other / unspecified effects of external causes (5)

Superficial injury(124)

Dislocation sprain and strain (41)
Open wound (27)

Injury to muscle fascia and tendon (16)
Other / unspecified effects of external causes (14)
Burnsand corrosions(11)

Sequelae ofinjuries, of poisoning and of other
consequencesofexternal causes (2)

Injury to nerves or spinal cord (1)
Crushinginjury(1) Ankle and foot 27.9% (n =381)

e Superficial injury(201)

e Dislocation, sprain and strain (138)

e Other /unspecified effects of external causes (13)
Openwound (11)

Injury to muscle, fasciaand tendon (6)

Fracture (4)

Burnsand corrosions{4)

e Crushinginjury({4)

Other /unspecified effectsof external causes (31)
Superficial injury(20)

Burns and corrosions(3)

Dislocation, sprain and strain (2}

Injury to muscle, fascia and tendon (1)

Effects of foreign body entering through natural orifice (1)
Injury to internal organs{1)

Open wound (1)

Multiple body regions3.4% (n = 46)

o Superficial injury(27)

Other / unspecified effects of external causes (8)
Open wound (4)

Dislocation sprain and strain (32}

Burnsand corrosions(2)

Injury to muscle fascia and tendon (1)

Injury to nerves or spinal cord (1)




STATE AND FEDERAL
GOVERNMENT

REGULATORY BODIES /
ASSOCIATIONS

LOCAL AREA GOVERNMENT, SCHOOLS, PARENTS, ACTIVITY
CENTRE MANAGEMENT PLANNING AND BUDGETING

SUPERVISORS /
MANAGEMENT

DECISIONS AND ACTIONS OF LEADERS, PARTICIPANTS AND OTHER ACTORS
AT THE SCENE OF THE INCIDENT

EQUIPMENT, ENVIRONMENT
AND METEOROLOGICAL

GOVERNMENT
DEPARTMENT
DECISIONS/ ACTIONS

REGULATORY BODIES &

PROFESSIONAL
ASSOCIATIONS

PARENTS / CARERS

Communication
0.0% (1)

Funding / Budgets
0.0% (0)

Infrastructure and Land
Management
0.0% (1)

Policies / Legislation
0.0% (0)

Other
0.0% (0)

Accreditation /
Licensing
0.0% (1)

Auditing
0.0% (0)

Communication
0.0% (0)

Curriculum of Outdoor
Education, Recreation
Qualifications
0.0% (0)

Funding and Budgets
0.0% (0)

Most frequent factors at each level are shaded in grey

Interactions with
Government
0.0% (0)

Communication
1.8% (37)

Dropping Off / Picking
Up Participants
0.0% (0)

Judgement & Decision-
making
0.3% (7)

Legal Responsibility for
Safety of Child
0.0% (0)

Planning & Preparation
for Activity/Trip
0.2% (5)

Other
0.1% (2)

Communication
0.2% (4)

Dropping Off / Picking
Up Participants
0.0% (0)

Judgement & Decision-
making
0.0% (0)

Legal Responsibility for
Safety of Staff &
Students
0.0% (0)

Planning & Preparation
for Activity/Trip
0.1% (2)

Policies / Procedures
0.0% (0)

Standards and Code of

Practice
0.0% (0)

Other
0.0% (0)

Other
0.0% (0)

CONDITIONS

LOCAL AREA GOV'T

HIGHER-LEVEL
MANAGEMENT

SUPERVISORS / FIELD
MANAGERS

OTHER PEOPLE IN
ACTIVITY ENVIRONMENT
(NOT ACTIVITY GROUP)

ACTIVITY GROUP
FACTORS

OTHER PEOPLE IN
ACTIVITY GROUP
(NOT PARTICIPATING)

Auditing
0.0% (0)

Communication
0.0% (1)

Funding / Budgets
0.0% (0)

Legal Responsibility
within the Council Area
0.2% (4)

Policies / Procedures
0.1% (3)

Other
0.0% (0)

Communication
0.0% (1)

Financial Constraints
0.1% (3)

Judgement & Decision-
making
0.0% (0)

Organisational Culture
0.1% (2)

Policies & Procedures
for Activities /
Emergencies

0.4% (8)

Risk Assessment &
Management
0.6% (12)

Staffing & Recruitment
0.0% (1)

Compliance with Experience, - .
Communication Procedures / Qualifications, and/or Judgem;na\k?nDemsmn- Menéa;:j;lg;s&cal Situation Awareness Other
0.0% (1) Violations / Unsafe Acts Competence 0.0% (l'g)) 0.0% (0) 0.1% (2) 0.0% (0)
0.1% (3) 0.0% (0) A0 i

Communication &
Following Instructions
0.0% (1)

Compliance with
Procedures /
Violations / Unsafe Acts
0.1% (3)

Experience &
Competence
0.0% (0)

Judgement & Decision-
making
0.0% (0)

Mental & Physical
Condition
0.0% (0)

Planning & Preparation
for Activity/Trip
0.0% (0)

Situation Awareness
0.1% (2)

Supervision of Staff
0.0% (0)

Other
0.0% (0)

Supervision of
Activities / Programs
0.0% (1)

Training & Evaluation
of Staff
0.5% (11)

Other
0.0% (0)

ACTIVITY LEADER

ACTIVITY PARTICIPANT

Commur(;:;jlon within Group Composition Group Dynamics Group Size Late Arrival of Group Teamwork Time Pressure Other
0.5% (_’]’1) 0.9% (19) 1.3% (26) 0.2% (4) 0.0% (0) 0.1% (2) 0.1% (2) 0.2% (5)
P Compliance with Experience, i 5 : "
E Com_mumcatlon_& Procedures / Qualifications, and/or Judgement & Decision Meuial: .P.hys'cal Planning & I?repa_ratlon Situation Awareness Supervision of Activity Other
ollowing Instructions Violati /U oAt Comoe making Condition for Activity/Trip 4% (8 0.2% (5 0.0% (0
0.2% (4) iolations / Unsa cts mpetence 0.2% (4) 0.2% (4) 0.0% (1) o (8) .2% (5) .0% (0)
0.2% (4) 0.3% (6)
Communication, . N Experience, o : . . .
Instruction/ Co;'lpllarc\’ce with Qualifications, and/or Judgementk‘% IDecision: Mengl} &d.P_hyﬂcal Plafgn;r\\g & Prep?rrgtion Situation Awareness ey cS’u;;r.ws?nAc&_ - Other
Perenctiahon rocedures Competence making ndition r Activity or Trip 0.9% (19) adership of tivity 0.2% (5)
3.3% (67) 0.8% (17) 0.6% (13) 2.3% (46) 0.4% (9) 0.7% (14) 3.2% (66)

Communication &
Following Instructions
7.2% (147)

ACTIVITY EQUIPMENT &
RE SOURCES

ACTIVITY ENVIRONMENT

Compliance with
Procedures /
Violations / Unsafe Acts
4.2% (86)

Experience &
Competence
14.0% (286)

Judgement & Decision-
making
11.6% (236)

Mental & Physical
Condition
22.6% (461)

Documentation
2.0% (40)

Equipment, Clothing &
Personal Protective
Equipment 17.3% (352)

Food & Drink
4.1% (84)

Medication
1.1% (23)

Other
0.2% (4)

Animal & Insect
Hazards
4.4% (89)

Infrastructure & Terrain
16.5% (336)

Trees & Vegetation
3.6% (74)

Planning & Preparation
for Activity/Trip
1.2% (25)

Water Conditions
2.1% (42)

Weather Conditions
5.3% (107)

Other
0.1% (3)

Situation Awareness
10.3% (210)

Other
3.3% (67)




STATE AND FEDERAL
GOVERNMENT

REGULATORY BODIES /
ASSOCIATIONS

LOCAL AREA GOVERNMENT, SCHOOLS, PARENTS, ACTIVITY
CENTRE MANAGEMENT PLANNING AND BUDGETING

SUPERVISORS /
MANAGEMENT

DECISIONS AND ACTIONS OF LEADERS, PARTICIPANTS AND OTHER ACTORS
AT THE SCENE OF THE INCIDENT

EQUIPMENT, ENVIRONMENT
AND METEOROLOGICAL

GOVERNMENT
DEPARTMENT
DECISIONS/ ACTIONS

REGULATORY BODIES &

PROFESSIONAL
ASSOCIATIONS

PARENTS / CARERS

Communication
0.0% (1)

Funding / Budgets
0.0% (0)

Infrastructure and Land
Management
0.0% (1)

Policies / Legislation
0.0% (0)

Other
0.0% (0)

Accreditation /
Licensing
0.0% (1)

Auditing
0.0% (0)

Communication
0.0% (0)

Curriculum of Outdoor
Education, Recreation
Qualifications
0.0% (0)

Funding and Budgets
0.0% (0)

Most frequent factors overall are shaded in red

Interactions with
Government
0.0% (0)

Communication
1.8% (37)

Dropping Off / Picking
Up Participants
0.0% (0)

Judgement & Decision-
making
0.3% (7)

Legal Responsibility for
Safety of Child
0.0% (0)

Planning & Preparation
for Activity/Trip
0.2% (5)

Other
0.1% (2)

Communication
0.2% (4)

Dropping Off / Picking
Up Participants
0.0% (0)

Judgement & Decision-
making
0.0% (0)

Legal Responsibility for
Safety of Staff &
Students
0.0% (0)

Planning & Preparation
for Activity/Trip
0.1% (2)

Policies / Procedures
0.0% (0)

Standards and Code of

Practice
0.0% (0)

Other
0.0% (0)

Other
0.0% (0)

CONDITIONS

LOCAL AREA GOV'T

HIGHER-LEVEL
MANAGEMENT

SUPERVISORS / FIELD
MANAGERS

OTHER PEOPLE IN
ACTIVITY ENVIRONMENT
(NOT ACTIVITY GROUP)

ACTIVITY GROUP
FACTORS

OTHER PEOPLE IN
ACTIVITY GROUP
(NOT PARTICIPATING)

Auditing
0.0% (0)

Communication
0.0% (1)

Funding / Budgets
0.0% (0)

Legal Responsibility
within the Council Area
0.2% (4)

Policies / Procedures
0.1% (3)

Other
0.0% (0)

Communication
0.0% (1)

Financial Constraints
0.1% (3)

Judgement & Decision-
making
0.0% (0)

Organisational Culture
0.1% (2)

Policies & Procedures
for Activities /
Emergencies

0.4% (8)

Risk Assessment &
Management
0.6% (12)

Staffing & Recruitment
0.0% (1)

Compliance with Experience, oty .
Communication Procedures / Qualifications, and/or Judgemi::ksi‘nDet:lsmn- Men::a;:&;lgl]scal Situation Awareness Other
0.0% (1) Violations / Unsafe Acts Competence 0.0% (g) 0.0% (0) 0.1% (2) 0.0% (0)
0.1% (3) 0.0% (0) a2 S

Communication &
Following Instructions
0.0% (1)

Compliance with
Procedures /
Violations / Unsafe Acts
0.1% (3)

Experience &
Competence
0.0% (0)

Judgement & Decision-
making
0.0% (0)

Mental & Physical
Condition
0.0% (0)

Planning & Preparation
for Activity/Trip
0.0% (0)

Situation Awareness
0.1% (2)

Supervision of Staff
0.0% (0)

Other
0.0% (0)

Supervision of
Activities / Programs
0.0% (1)

Training & Evaluation
of Staff
0.5% (11)

Other
0.0% (0)

ACTIVITY LEADER

ACTIVITY PARTICIPANT

Commugtr:::cn withih Group Composition Group Dynamics Group Size Late Arrival of Group Teamwork Time Pressure Other
0.5% (.’;1) 0.9% (19) 1.3% (26) 0.2% (4) 0.0% (0) 0.1% (2) 0.1% (2) 0.2% (5)
S Compliance with Experience, s g P n
Ee Com_mumcahon_ = Procedures / Qualifications, and/or Slggemet & Deciion fasnials F’_hysncal Llanning & I_Drepa_ratlon Situation Awareness Supervision of Activity Other
ollowing Instructions Violati /U o Act Co t making Condition for Activity/Trip 0.4% (8 0.2% (5 0.0% (0
0.2% (4) telations (Unsa o Scls mpsionce 0.2% (4) 0.2% (4) 0.0% (1) oSy L2 (0) 0261 0)
0.2% (4) 0.3% (6)
Communication, . . Experience, . . . . .
Instruction/ ch\pllar;ce it Qualifications, and/or Judgementks_‘ Decisiony Meng{l}&dﬁhysmal Plafgn:g & Prep:_rgncn Situation Awareness i'a EUP?VISI?"A&. . Other
Do ation rocedures Competence making ndition r Activity or Trip 0.9% (19) adership of Activity 0.2% (5)
3.3% (67) 0.8% (17) 0.6% (13) 2.3% (46) 0.4% (9) 0.7% (14) 3.2% (66)

ACTIVITY EQUIPMENT &
RE SOURCES

ACTIVITY ENVIRONMENT

Compliance with
Procedures /
Violations / Unsafe Acts
4.2% (86)

Documentation
2.0% (40)

Food & Drink
4.1% (84)

Medication
1.1% (23)

Other
0.2% (4)

Animal & Insect
Hazards
4.4% (89)

Trees & Vegetation
3.6% (74)

Water Conditions
2.1% (42)

Planning & Preparation
for Activity/Trip
1.2% (25)

Other
0.1% (3)

Other
3.3% (67)




Contributory factors 2015/2016 - Injury-causing incidents (n=363)

Government Department
Decisions and Actions

Regulatory Bodies and
Associations

(1) 0.3%

Local Area Government,
Schools, Parents & Carers,
and Higher Level
Management

Higher Level
Management: Financial
Constraints (1) 0.3%

Local Area Government:
Communication (1) 0.3%

Local Area Government:

Legal Responsibility for

Safety within the Council
Area (3) 0.8%

Higher Level Management:
Supervision, and Oversight of
Activities and Programs (1) 0.3%

Higher Level Management:

Training and Evaluation of
Staff (9) 2.5%

Higher Level
Management: Risk
Assessment and
Management (5) 1.4%

Higher Level Management:

Policies and Procedures for

Activities and Emergencies
(6) 1.7%

Parents & Carers:
Communication (1) 0.3%

Schools: Communication (1)

0.3%

Parents & Carers: Judgement And
Decision-making (1) 0.3%

T
(1) 0.3%

Parents & Carers: Planning and
Preparation for Activity or Trip (1) 0.3%

Supervisory and

Management Decisions and

Actions

Supervisor/Field Manager:
Supervision and Oversight

Supervisor/Field
Manager: Experience,

Supervisor/Field

Supervisor/Field

]
Supervisor/Field
Manager: Activity or
Program Design (40)
11.0%

Decisions and Actions of
Leaders, Participants and
other Actors at the Scene of
the Incident

(2) 0.6%

Activity Group Factors:
Team Work (1) 0.3%

(1) 0.3%

Lo S (1) 0.3% Manager: Supervision Manager:
Of Programs anod Activities Qualifications, of Activity Leaders and Communication (1)
(3) 0.8% (1) 0.3% Competence (1) 0.3% other Staff (2) 0.6% 3%
2) 0.6%
Other People In Activity
Environment (Not In Group): Activity Group Factors: Activity Group Factors: Activity Group Factors: Activity Group Factors:
Compliance with Procedures, Group Composition (9) Communication within Group Dynamics (5) Group Size ?2) 0.6% :
Violations and Unsafe Acts 2.5% Group (5) 1.4% 1.4% P o0
(1) 0.3%
JN
\ @ 0.3% (1) 0.3% R S S
(1) 0.3%

Other People In Activity
Group: Communication
and Following
Instructions (1) 0.3%

Other People In Activity
Group: Compliance
with Procedures,
Violations & Unsafe

Other People In Activity
Group: Judgement and
Decision-making (1)
0.3%

Other People In Activity
Group: Supervision Of
Activity (2) 0.6%

Other People In Activity
Group: Situation
Awareness (1) 0.3%

Activity Leader: Mental

And Physical Condition

(1) 0.3%

(5) 1.4%

Acts (1) 0.3%

(1) 0.3%

Activity Leader:
Supervision and

Leadership of Activity

(1) 0.3%

(1) 0.3%

Activity Leader:

‘ ‘* (1) 0.3%

|
Activity Leader:
Communication, Instruction
and Demonstration (29)

Activity Leader:
Judgement And
Decision-making (14)

Activity Leader:
Experience,
Qualifications and

Compliance with
Procedures, Violations
and Unsafe Acts (2)
0.6%

Activity Leader:
Situation Awareness
4) 1.1%

O,
(27) 7.4% Activity Participant: 8.0% 3.9% Competence (8) 2.2%
Experience and
Competence (86) (1) 0.3%
(1) 0.3%———— 23.7% (1) 0.3%
£ ~ 2) 0.8% 1
Activity Participant: Activity Participant: Activity Participant: Activity Participant: — — -
o, Communication and Judgement and Compliance with L 1| Situation Awareness Activity P_amc:lpant. L .
(2) 0.6% i " L . " . Planning and Activity Participant:
Following Instructions Decision-making (118) Procedures, Violations and (54) 14.9% P . fg Activi Oth 1) 5.80% :
(55) 15.2% 32.5% Unsafe Acts (30) 8.3% | [ reparation for Activity ey (@) S
” . r~ y = ~ % - (1) 0.3% or Trip (1) 0.3%
|
‘ ! ! ! —(1) 0.3% ] Activity Participant:
(2) 0.6% T (1) 0.3% -
(2) 0.6% : (2) 0.6% L- @o 306 Mental and Physical (1) 0.3%
(1) 0.3% L ‘ (1) 0.3% : Condition (62) 17.1%
(2) 0.6% (2) 0.6% T
(1) 0.3% b————— ey | (1) 0.3%
| @oen [ AR e
T T . . Activity Activity Activity Activity L
Activity E t & Ay i H A A . . .
=quipment, Environment and € Ivllq)éscfﬁ:ferg?n Activity Activity Equipment & Equrcr;?:’nt, Clotrlung Environment: Environment: Environment: Animal Environment: Trees Enviroﬁfr:grl:z Other
Meteorological Conditions D tation (4 Environment: Resources: Food and e L liste =} Water Conditions Weather Conditions and Insect Hazards and Vegetation (18) o
CEMGREEERD () Infrastructure and Drink (5) 1.4% Freieeive Ui (10) 2.8% (19) 5.2% a7) 4.7% 5.0% (1) 0.3%
Ll Terrain (121) 33.3% (120) 33.1%
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SUMMARY OF CONTRIBUTORY
FACTORS

Local area government, schools, parents, activity  Decisions and actions of leaders, participants, and

cenire management planning and budgeting other actors at the scene of the incident

« Inadequate risk assessments « Communication & following instructions

« Policies and procedures for activities and « Symptoms related to pre-existing injury (e.g. knee
emergencies (e.9. management procedures for injury, wrist injury)

designing activities)

, . « Supervision & leadership of activity
* Interactions between activity center, schools

and parents « More instruction or briefing required for activity
« Mental and physical condition (leaders not fit for
work)
Supervisory & management decisions and Equipment & Environment
actions : : :
* Lack of appropriate equipment (i.e.
» Lack of supervision of staff in the field parficipants not bringing equipment)
 |ssues relating to activity/program design « Documentation
« Group with variable abilities requiring higher » Activity Environment: Infrastructure & terrain

levels of supervision



WHAT DO WE KNOW BECAUSE OF
UPLOADS?

Most LOA injuries are minor
Incidents have multiple conftributory factors spanning multiple actors
Minor incidents have similar contributory patterns to the big ones

Outside of usual suspects, key areas for improvements include risk assessment, interactions between parents,
cen’rreé, schools, documentation, pre-existing injuries, fit between participants and activities, policy and
procedures

LOAs have a low injury incident rate compared to other sports (2.1 per 1000 participants)
LOA sector is good at managing overtly risky activities e.g. high ropes courses

Most injuries occur in less overtly risky activities e.g. free time, campcraft, walking/running



N
UPLOADS 2

« Redevelopment of new UPLOADS tool

« Develop a structured process for translating systems-based accident data
into appropriate and effective prevention strategies (UPLOADS-PriMe)

« Assess the effectiveness of the UPLOADS learning cycle (reporting, analysis,
decisions, implementation, follow-up)

- Testing the effectiveness of UPLOADS by comparing the incident and safety
[JePchg)r/czl\sDcS)f organisations using UPLOADS versus organisations not using



-V

BROADER UPLOADS RESEARCH
PROGRAM

« A systems approach to risk assessment (Dallat et al., 2017)

. é&c;lysis and design of outdoor education regulatory systems (Carden et al.,

« Near miss incident reporting and learning
* Instructor/Leader Improvisation (Trotter et al, 2017

« Multi-national injury incident analysis



A systems approach to risk assessment
NET-HARMS
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THE RESEARCH PROBLEM

» Inadequate risk assessment highlighted
as contributing factor in injuries and
deaths on led outdoor activities (LOA)

« Systems approach to accident
causation in LOA sector (and safety
critfical domains generally) is now
prevalent

« The extent to which
schools/organizations consider the
overall LOA system during risk assessment
was not clear.

In short — are we predicting potential
accidents with the same underpinning
perspective as when we investigate them?



EXAMPLE 1

T — — e T |
@& http://www.owfc.com.au/Childcarewindow.asp 0 = B & X H (& One World for Children Chil... '.' How to Capture Screen Shots .. 1n} .0 5o

ﬁ Share | More » SignIn ‘k <

{;_‘5 M ii. Foreword by Charles Eis... kJE Research students '3 Register to apply online - ... @ Sorry Lance, claredallat a Twitter || Favorites Bar + Facebook [¥]Inbox (2] - claredallat@qg... ﬂ Suggested Sites « T4, ATLAS

a0

. " L
x Google | one world for children risk assessment - | *] search -

*»

# general agreement (medical)
® emergency contact and phone number for that day

#* name and contact of Doctor

Risk Assessment
Explain all requirements expected from parent helpers

Deternjine the number of staff required to adequately supervise the children (Ideally 1 adult to every 2 children, or 1 adult to every 4 children) this depends an the destination of the
excursion

m

Are any other adults reguired to supervise the children that need to have specialised skills such as first aid, anaphylaxis or asthma training

The transport to and from the proposed destination for the excursion (bus over 12 seats do not require booster seats)

The proposed route and destination for the excursion




EXAMPLE 1 CONT'D.

e@|@ http:/www.owfc.com.au/Childcarewindow.asp Q@ ~ B ¢ X H@ One World for Children Chil... » .I. Hnwtn%meSaaenShnﬂsj_ i ﬁ {51:5

-ﬁShare More 2 Signln 9 -

‘i‘S M ii. Foreword by Charles Eis... B Research students 8 Register to apply online - ... @50”}" Lance. claredallat eijitter . Favorites Bar v [ Facebook [V] Inbox (2) - claredallat@g... ﬂSuggE:t&cl Sites v T4, ATLAS

. . L]
% Google | one world for children risk assessment - | *q Search ~

>

Will there be any water based activities/risks

The proposed activities at the excursion

Proposed duration of the excursion

Date Risk Assessment completed:

m

Staff member completing the Risk Aszzessment:

Approved by the Nominated Supervisor:

Team Leader to evaluate the excursion and supervisory practices after the excursion

el

T 5ue Natoli
is online




EXAMPLE 2

—
@‘] FIERDE TableTools  NSW DOE Risk Assessment Plan [Compatibility Mode] - Microsoft Word 0 [ o | () s
= g

| Home | Insert Page Layout References Mailings Review View Design Layout @
4 Cut ; . s . === n. 4 Find ~ ||
e Aral s -[a x| EEEE 4aBbCcI AaBb( AaBbCoD | AaBbCCI | AaBbCel AaBbCcl AaBbCC AaBbCcl o
SR ) : : T ag
Paste - o -8R AL =E=E == E - - i i i i - i _ Change
= yFormat Painter B I U _ abe X, X' Aa || k= | |_ == _||Q | Emphasis Headingl THeading3 | T Mormal Strong Subtitle T Title T Mo Spaci.. — Siyles - [} Select -
Clipboard M| Font M| Paragraph Fa | Styles Fa | Editing

* &

Sample Risk Management Plan: Excursion

Name of school: Excursion Plus High School Numberin groupdiass: 55
Name ofprincipal- J Citizen Name of excursion coordinator: K Citizen
Desgcriplion and location ofexcursion. Bushwalkin Mational Park Contact number; X000
Date af excursion: 18 October Accompanying staif. parents, caregivers, volunteers: 2 classteachers and4 parent/carer
Group/tiass: 65 and 6G volunteers
Hazard ldentification Assess
Task/Activity & Associated Risk Risk* Elimination or Control Measures Who When
Type/Cause use matrix
Eluskhwalklng innational | uneyen ground surfaces, bites and 4 - Motify national park staff of expected arrival and departure times, location of [I:Excucrlslor; Prior to walk
par stings, exposure to sun, wind, rain walk and participants, students with medical conditions oordinator
and dehydration. 3 - Mational Park staff fo |lead walk. Adult supervision atfrontand backto keep Superyisors
- allergiestoinsects, reptiles and grouptogether. B On walk
plants.. . 2 - Inform excursion participants of Mational Fark safety instructions.
- becominglostorisolatedfromthe ) ) ) =
group - Wearenclosedfootwear suitable forwalking, clothing to protect arms andlegs
5 and suitable for changing weather conditions All

- change inweather conditions
- Wear hats, shirts with sleeves and sunscreen while outdoors.

- Ensure participants carry water boitles

- Staff carryinsect repellent, additional sunscreen and ensure rest breaks are Teachers
takeninthe shade

- |dentify participants with known medical conditions and ensure appropriate

=

=

medicationfreatmentis available Excursion | Prior to walk
- Ensure paricipation of students with known allergies has been considered, Coordinatar

implement appropriate risk controls, e.g. a trained staff memberis available to

provide appropriate first aid (e.g. epipen for student with anaphylaxis) Teachers

- Ensure staff and students are aware of emergency response procedures.
- Checkweatherforecaston day of excursion

- Carry maps and compass z
- Emergency plans communicated for dealing with potential incidents
- Carryfirstaid kit




EXAMPLE 3

J/D:'h = 9-0 ) e S Doc2= Microsoft Word s _ u_uﬂ
) —
- | Home | Insert Page Layout References Mailings Review View @
\5 Cut . . . P ::" 5:" i— = s=|(a é% Find =
i s Cony Arial 12 |A A | = T ||'§ ’é.-—| AaBbCcl|| AaBbCecl AaBbCcl AaBb(C: AaBbCc AaBbCc. AaBbCcD  AaBbCeD 3 Replace
= _ . - “ac
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af e \?Format CEN |:B '] _ abe X, X° Aa ||EJ. é | |= = =| T Normal Title T Mo 5paci.. Headingl  Heading2 Subtitle Subtle Em.. Emphasis - StyT:sgf [ select =
Clipboard ] Font ] Paragraph ] Styles ] Editing |
i
Identified Risks
+
Inherent . Details of additional Management strategies
: Hazard Detail ;
Event Risk Level o s Required Management Strategies to be implemented
(Circle) {Tour leader to compiete) (Tour leader to complete)
Communication
Lack of mobile phone | Low Inability for staff to Arrangements should be known in advance.
contact between staff | pedium communicate while All staff to carry mobile phones with appropriate
High participating in ACCESS.
activities. S
Extreme Share contact details with all staff.
Lack of mobile contact | Low Inability for staff to All staff to have all student contact numbers for
between staff and Medium communicate with the duration of the tour.
students High students while All students to have all staff contact numbers for
Extreme gi?'mpatmg in the duration of the tour.
a::ti‘er;eig;gmw Student phones to be tumed on or silent except
’ whilst sleeping.
Poor E-mail Low Difficult for parents to | Stafftoregularly check emails for communication
connection Medium contact staff in from parents or o000
High emergency at home.
Extreme
Poor_a\tailability of Low Ina_bility to ask for Two xxxxxxxsx contact persons to be provided.
mobile contact Medium guidance for Use email fornon urgent contact.
between staff and High behavioural issues, Regular reporting to contact person required and
®axxx contact g accidents or change of g P 9 P q
Extreme prearranged.

person(s)

plans




RISK ASSESSMENT USING A

SYSTEMS APPROACH

Ovutcome: Hazards
across the entire
system would be
Identified, and
conseqguent risks to
participant (s) harm
assessed and
managed.
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STUDY 1 - HOW ARE WE
CONDUCTING RISK ASSESSMENTS?

« Four outdoor
education program
risk assessments
analysed fo assess the  « 77 Hazards identified
extent to which they
were underpinned by  * 8 Actors
confemporary systems . 3stgtes

thinking.
« Multiple activities
. (n=21)
« UPLOADS Accident
Analysis Framework * Camp and Journey
and Accimap used to Based Programs
analyse and map represented

hazards and actors.



Student numbers

Limited skill (1)

Dehydration (1)

Chafing (1)

Trailer reversing (1)

Steep terrain (1)

Unknown site (1)

Treed campsite (1)

Exposed ridges/hollows (1)

Medical conditions (3)

Burns (3)

Slips and trips (1)

Jumping (1)

Sloping ground (1)

Environment being harmed
by human (1)

Wild animals (1)

Cattle grids (1)

Exhaustion (1)

Fatigue (1)

Strains and sprains (2)

Diving (1)

Tree fall (1)

Road hazards (1)

Lightning (2)

Animal bites/stings (3)

ACCIMAP DISPLAYING THE HAZARDS
IDENTIFIED IN THE FOUR RISK ASSESSMENTS

Special needs group (1)

High risk behaviour (1)

Abduction (1)

Falls (3)

Temperature hot/cold (3)

Weather conditions (2)

Water visibility (1)

Rips (2)

Abrasions (1)
Fractures (3)

Injury from arrow (1)

Allergic reaction (3)

Falling objects (1)

Water quality (2)

Lost student (1)
Infection (1)

Negative impact with
another group (1)

Sharks (1) Bike failure (1)

Communication device

Exposure (1) failure (1)

Fire (1)

Clothing entangled in bike
@

Sunburn (1) Trailer decoupling (1)

Vehicles (1)

Jewellery (1)

Arts and crafts material
(allergic reaction to) (1)

Equipment failure (1)




STUDY 2

« Online and voluntary

« AimMs:
« 1) determine which risk assessment

methods and policy guidance are
currently used in practice (if any);

« 2) understand practitioner
perspectives around the utility of
risk assessments; and,

« 3) identify perceived challenges
and barriers in applying these
methods to the LOA context.

« Total sample (n=97)

« All states and territories represented in
findings

-

s

-
—

R V
3 - ——
-0 3 % -

= - A‘ﬂ . .‘__,

— TR e

7.'\-}
v

4B \4

Y

i

- PRACTITIONER SURVEY

T Y ;%a“. .

F 4




TN

FINDINGS

In general, a picture of
confusion and uncertainty in

relation to conducting risk
assessments, as well as a
lack of policy guidance and
formal training, was
observed.

Do you believe there are any issues
regarding the application of risk
assessments to the outdoor
activity/program contexi?

e Yes-79%
e No-21%




=97

Percentage n

30

25

20

Complete
proforma/generic
template

"ldentify, assess, rate,
control risks"

Brainstorm/think
through activity

Use experience to Site Visit
determine risks

Methods used for risk assessment

g E =

Other

Reuse past risk
assessments

Use incident history
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WHAT RISKS ARE YOU ASSESSING?

Figure 5 Accimap representing the LOA system level where the risks identified for assessment reside (adapted from Salmon et al, 2010)

Government
Departments

Regulatory
Bodies and
Associations
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© C
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Activity Centre
Management,
planning and
budgeting

Program (9%)

Supervisory
and
management
decisions and

Activity (40%) Group (10%) Staff (6%)

Decisions and
actions of
participants
and other
actors at the
scene of the
incident

“Participant,
equipment
environment”
Weather/ (3%)

Venue (20%) Geography ECIU(T;;ent
(9%) °

environment
meteorological
conditions

Equipment,
and



KEY FINDINGS

 Accident causation research

demonstrates that factors also Only a small proportion of the potential risks
related 1o schools/centers/orgs, ground LOA program development and

organization management,
parents, activity leader
supervision, risk assessment, and
program design.

« 57% of respondents learned
organisational risk assessment ‘on
the job’;

« 35% use brainstorming or thinking

up risks as a method of risk
assessment;

delivery are currently being assessed.

Anglesea Kayaking Incident Accimap

mmmmmmmmmmmmmmmm

« 70% of respondents currently == EE =R =R
‘confused’ in relation to
organizational risk assessment.

ey
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Government

v

Laws Regulators,
Associations

v

Regulations
Company

\J

Company

Policy Management
Plans Staff

Action
Work

Hazardous process

Real, invisible, safety boundary

[
-~ - - - g > - o N
- - . Economic failure
/ / \\ boundary
/ N
\
N
Adverse events \/
/\
/ \
/

N/

// Unacceptable
7 workload boundary

Boundary defined by
official work practices



DOMINANT MODEL OF RISK
ASSESSMENT IN THE LED OUTDOOR

CONTEXT

* The "People, Equipment
and Environment”
approach.

« Focuses predominantly at
risks/actions at the
iImmediate context of, and
within, the confines of the
Activity.




342 methods reviewed

Multiple ‘safety-critical’ domains —
healthcare, nuclear, construction,
process

Some RA underpinned by systems
approach (e.g. FRAM, STPA)

Most RA methods adopt linear,
chain-of event perspective

Conclusion - risk prediction
methods are not aligned with
current understanding on
accident causation

STUDY 3 — A REVIEW OF THE RISK

ASSESSMENT LITERATURE

Downloaded by [University of the Sunshine Coast] at 21:29 12 Octoher 2007
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Identifying risks and emergent risks across sociotechnical
systems: the NETworked hazard analysis and risk
management system (NET-HARMS)

Clare Dallat™®, Paul M. Salmon® and Natassia Goode®

“Cantre for Human Factors and Sodotechnical Systems, Faculty of Arts and Business, Univer sty of the
Sunshine Coast, Mar cochydore, Australia; "The Outdoor Education Group, Eildon, Australia

ABSTRACT ARTICLE HISTORY
Acddents are a systems phenomenon and multiple methods are Received 21 May 2017
available to enable retrospective analysis of accidents through this Aaepied 13 September 2017
lens. However, the same cannot be said for the methods available KEYWORDS

for forecasting risk and accidents. This paper desoibes a new Systems thinking: risk
systems-based risk assessment method, the METworked hazard SRS YN ETyere e g ik
analysis and risk management system [MET-HARMS), that was decisan-making; risk
designed to support practitioners in identifying (1) risks across pracitiones

overall work systems, and (Z) emergent risks that are aeated when

risks across the system interact with one another. An overview of

MET-HARMS i= provided and demonstrated through a case study

application. An initial test of the method is provided by comparing

@se study outcomes (ie. predicted risks) with acddent data fi.e

actual risks] from the domain in question. Findings show that NET-

HARMS is capable of foreasting systemic and emergent risks and

that it could identify almaost all risks that featured in the accidents in

the comparison data-set.

Relevance to human factors/ergonomics theory

Methods which both support and enable application of 2 systems theoretical perspective
to risk assessment are extremely limited. This paper outlines the development of a risk
assessment method both underpinned by systems thinking and that was consciously
designed to facilitate ease of use and application by the risk management practitioner.
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= Systems approach to Accident Causation

Accidents caused by interacting factors across ‘systems’

Error as a consequence of factors residing throughout the
system

Systems-based strategies and countermeasures

Multiple methods to view and analyse accidents through this
lens

= Systems approaches to Risk Assessment

The same factors that are present in accidents must also be
present in the system prior

Not many methods available to predict and analyse what may
occur as a result of multiple, interacting risks

Most risk assessment methods are linear, chain-of-event and
focus largely on the sharp end of operation (Dallat, Salmon
and Goode, 2017a).




NET-HARMS' DESIGN PRINCIPLES

Organisational RA Tool

Incorporate existing RA's

Can predict emergent risks (the
risks that arise when risks interact
with each other).

ldentify new hazards/risks

ldentify range of controls
Could be data-based
All activity types

Low cost

Multiple end users

Used by teachers/planners
Planning tool (‘Proceed or Not’)
WHS Compliant

Time efficient

Range of experience levels



Used to anchor identification and
assessment of system risks

A methodology for describing the goals,

tasks, operations and plans associated
with work systems (Stanton, 2006).

A useful way of looking at how people
interact with equipment and with
various aspects of their working
environment

By work systems, we are referring to the
human and non-human actors
throughout the organisation who
influence the design, development and
delivery of the outdoor program.

STEP 1 - HIERARCHICAL TASK
ANALYSIS




HTA OF A 5-DAY RAFTING AND CAMPING
PROGRAM

0. Plan and deliver a five day led
outdoor activity program

Plan O: Do 1, then do 2, then 3,
then 4, then 5 then EXIT.

Plan 1: Do 1.1 then 1.2to 1.6 in
any order, thendo 1.7 and 1.8,
then EXIT

Plan 3: Do 3.1 and 3.2, then do 3.3, then
3.4 to 3.8 in any order. Then do 3.9 and
3.10. Then, if participant preparation
activities are required, do 3.11. Then, do
3.12, then 3.13, then 3.14, then 3.15 and

Plan 2: Do 2.1 and
2.2. Thendo 2.3-2.6
in any order, then do
2.7, then 2.8, then
EXIT.

1. Initiate
Program
Design

5. Post

3. Program
Planning &
Preparation

2. Design

Program 4. Delivery

Program
Review

then EXIT.

|

. 52 Deprlef & 5.3 Review and 5.4 Budget
5.1 Review evaluation with . .
— L update risk analysis and
IRGIELSE (e (RIS TS assessment reconciliation
i i ithi d staff
1.1.Establish 1.2 Select date £ . 1.4 Determine 1.5 Determine 1.6 Check 1.7 Deter.mm'e 1'8. V\(ork wthln anc s
need and activity Determine program staffingmodel Insurance external guidelines existing policy/
resources delivery model (e.g. DE&T, AAS) guideline
. type framework Lo

Plan 5: If incident occurred, do 5°
then do 5.2, then 5.3, then 5.4,

then EXIT. If no incident occurred,
do 5.2, then do 5.3, then do 5.4,

then EXIT.
. 2.2 Consider/ 2.5 Determine 2.8 Conduct
2ol (ljaeits;r:me determine 2.3 Choose 2.4 Choose resource and cchnal)ig:ﬁ:; 2.7r2e;/aerlsp Organisational
+ participant activity(ies) location (s) staffing I‘f heck P! 5 Risk
outcomes characteristics requirements CUES7 CISES RIS Assessment

|

A 3.2 Provide info q " 3.9 Prepare 3.11 3.12 Pre-
3.1 Provide/ P ——— . . 3.6 Establish 3.7 Gain 3.8 Confirm P 3.10 Staff P 2
exchange 3.3 Establish 3.4 Recruit 3.5 Plan venue specific appropriate venue/ _ (IR Briefing reparation gram
information w/ parlen:ﬁ (eg. parent consent staff resources information & permits accommodation information pac’iivities Dynamic Risk
participants/parents IC oF tlr\g), familiarisation / catering details pack (for staff) Assessment
ogistics,

(e.g. medical)

3.13 3.14 Plan
Determine crisis corz:fl:\ai‘:;tio
contingencies management

3.15 Plan on-

ns

4.1 Final staff

attending
program review
and confirmation

set-up

4.2 Travel to
program
location

4.3 Unpack
equipment and

greet

4.4 Meet &

U

4.6 Equipment
issue

4.5 Initial program
briefing (program/
emergency
information)

Plan 4: Do 4.1, then 4.2, then 4.3, then 4.4, then

4.17, then do 4.18, then do 4.19, then EXIT.

4.7 Supervisory
team discuss
expectations &
working
relationship

4.8 Review pre-
existing
medical &dietary
needs

4.9 Activity
briefing &
demo

.10 Dynamic
on-program risk
assessment

4.5. If equipment required, then do 4.6, then 4.7 4.11 .95 o] A9E A A AT e
and 4.8 and then do 4.9. Then do 4.10 to 4.14 Commence and ) ood prep ) EXETP - iz 4.15 Incident 4.16 Pack up & y art'C'Ra"t : = . -2 Fnloa
. fi id t then do 4.15 complete & management management management response equip e transportation transportation equipment at
contlnuo‘u.sly. If incident occurs, .15. (2!t home home home base
When activity completed, then do 4.16, then do activity




EXCERPT - PROGRAM PLANNING
AND PREPARATION

0. Plan and deliver a five day
led outdoor activity program

3. Program
Planning and
Prep

3.1 Provide/ 3.6 Establish

?xchange info participants/ M 3.4 Recruit staff 3.5 Plan resources venl'Je specific
with parents (e.g. [§ parents (e.g. ! parent consent info &
medical) clothing, logistics) familiarization

3.7 Gain 3.8 Confirm 3.9 Prepare
appropriate venue/accom/ program info 3.10 Staff Briefing
permits catering details pack (for staff)

3.11 Participant 3.12 Pre- 3.13 Determine 3.14 Plan crisis SRS HENCTE
program

S program dynamic K .
prep activities . contingencies management .
risk assessment communications




0. Plan and deliver a five day
led outdoor activity program

Plan 2: Do 2.1
and 2.2. Then do

2.2 Consider/
determine
participant

characteristics

2.1 Determine
desired outcomes

2.3 Choose
activity(ies)

2.4 Choose
|ocation (s)

2.5 Determine
resource and
staffing
requirements

2.6 Conduct
compliance/
quality checks

2.3-26inany
2. Design order, then do
P 2.7,then 2.8,
rogtam then EXIT.
s |

2.7 Develop
program outline

2.8 Conduct
Organisational
Risk Assessment

School Coord
Client Mgr
Risk Mgr
Program Mgr
Nurse



Behaviour

Risk Modes

TASK STEP
FROM HTA

Task

T1-Task mistimed

T2 -Task omitted

T3 —Task completed inadequately
T4 - Inadequate task object

T5 - Inappropriate task

Communication

C1 - Information not communicated

C2 - Wrong information communicated

C3 - Inadequate information communicated
C4 — Communication mistimed

Environmental

E1- Adverse environmental conditions

STEP 2 — NET-HARMS TAXONOMY

« Based on SHERPA
(Embrey, 1986)

* The taxonomy is
the consistent
filter through
which we identify
and assess risks



PREDICTING TASK RISKS — EXAMPLES

HTA Task Risk mode |Risk description Risk consequence

Activities are selected with lack of detail -
2.3 choose activities T3 eg. Distances of day/ rapid ratings etc Injury from too high challenge level

Coordinator chooses route due to strong
2.3 choose activities T5 personal preference Group of students lost or injured

Staff member may miss important aspects of

m Staff briefing undertaken late (e.g. on the briefing relevant to management of risk
bus, immediately before program) Staff members do not have time to
3.10 Staff Briefing develop/evaluate appropriate risk controls
Field program leadership does not have sufficient
. . time to review and ensure familiarity with
Information pack prepared and delivered too . .
T1 complete program information e.g. emergency

. . late - . .
3.9. Prepare program information pack phone no’s, participant information

(for staff member)

Potential for key information not to be
communicated prior to activity (e.g. how to
use satellite phone, behavior expectations,
group communication methods, where first
aid kit is, epi pen locations)

4.7. Supervisory team discuss Mismatch in expectations e.g. between
expectations and working relationship provider and school

Expectations and working relationship not

T2
discussed




‘PLAN CRISIS MANAGEMENT' TASK RISKS

HTA Task Risk Task Risk Description Risk Consequence(s)
Mode
3.14. Plan crisis T1 Crisis management planning is conducted too - Ineffective/inappropriate crisis management plan leading
management late to further risks/harm
- Position becomes forced and reactive
T2 Crisis management planning is not conducted - No crisis management plan in place
- Staffin field are not supported leading to likely escalation
of situation due to resource scarcity
- Ineffective/inappropriate crisis management plan leading
to further risks/harm
- Position becomes forced and reactive
T3 Crisis management plan is inadequate - Ineffective/inappropriate crisis management plan leading
to further risks/harm
T4 Crisis management tool is inadequate for the - Ineffective/inappropriate crisis management plan leading
planned context (e.g. off the shelf, untested, to further risks/harm
administrative plan not designed for potential
remote, overseas, communications-
challenged environments)
3 Inadequate communication of crisis - Not all staff aware of crisis management plan
management plan - Sub-optimal enactment of crisis management plan
C1 Crisis management plan not communicated to - Not all staff aware of crisis management plan

all staff

- Sub-optimal enactment of crisis management plan




« Remember how a systems
approach to accident causation
considers that multiple factors
and interactions are integral?

* This next step helps us identify
and assess the impact of those
intferactions in a risk prediction
context.




0. Plan and deliver a five day led
outdoor activity program

Plan O: Do 1, then do 2, then 3,
then 4, then 5 then EXIT.

Plan 1: Do 1.1 then 1.2to 1.6 in
any order, thendo 1.7 and 1.8,
then EXIT

o=

REMEMBER THIS?

Plan 3: Do 3.1 and 3.2, then do 3.3, then
3.4 to 3.8 in any order. Then do 3.9 and
3.10. Then, if participant preparation
activities are required, do 3.11. Then, do
3.12, then 3.13, then 3.14, then 3.15 and

Plan 2: Do 2.1 and
2.2. Thendo 2.3-2.6
in any order, then do
2.7, then 2.8, then
EXIT.

1. Initiate
Program
Design

3. Program
Planning &
Preparation

2. Design
Program

4. Delivery

5. Post

Program
Review

5.4 Budget
analysis and
reconciliation

52 Deprlef & 5.3 Review and
evaluation with .
L update risk
participants AESCESEE
and staff

then EXIT.
5.1 Review
incident reports
1.1.Establish 1.2 Select date £ . 1.4 Determine 1.5 Determine 1.6 Check 1.7 Deter.mm'e 1'8. V\(ork W',thm
- Determine program y external guidelines existing policy/
need and activity : staffing model Insurance g8
type resources delivery model (e.g. DE&T, AAS) guideline
| yp framework
. 2.2 Consider/ 2.5 Determine 2.8 Conduct
2t Eeiti?;r:me determine 2.3 Choose 2.4 Choose resource and czéfnc?g:ﬁ:; 2'7rge::r:$p Organisational
NSRS participant activity(ies) location (s) staffing ualitp checks pouﬁine Risk
characteristics requirements 4 Y Assessment

Plan 5: If incident occurred, do 5°
then do 5.2, then 5.3, then 5.4,

then EXIT. If no incident occurred,

do 5.2, then do 5.3, then do 5.4,

then EXIT.

| |

|

) 3.2 Provide info " . 3.9 Prepare 3.11
3.1 Provide/ P ——— i . 3.6 Establish 3.7 Gain 3.8 Confirm P 3.10 Staff Participant
exchange 3.3 Establish 3.4 Recruit 3.5 Plan venue specific appropriate venue/ _ [EreEmEm Briefing hingnmied
information w/ parlen:ﬁ (eg. parent consent staff resources information & permits accommodation information pac’iivities
participants/parents IC oF tl.ng), familiarisation / catering details pack (for staff)
ogistics,

(e.g. medical)

3.12 Pre-
Program

Dynamic Risk
Assessment

3.15 Plan on-

3.13 3.14 Plan
Determine crisis corz::ﬁ:\?(r:r;tio
contingencies management

ns

4.8 Review pre-
existing
medical &dietary
needs

4.7 Supervisory
team discuss
expectations &
working
relationship

4.1 Final staff 4.4 Meet &

greet

4.6 Equipment
issue

attending
program review
and confirmation

U

4.2 Travel to 4.3 Unpack . 4.10 Dynamic
program equipment and 46:3?:‘"2’ on-program risk
location set-up demi assessment

4.5 Initial program
briefing (program/
emergency
information)

Plan 4: Do 4.1, then 4.2, then 4.3, then 4.4, then

4.5. If equipment required, then do 4.6, then 4.7
and 4.8 and then do 4.9. Then do 4.10 to 4.14
continuously. If incident occurs, then do 4.15.

When activity completed, then do 4.16, then do

4.14 Site
management

4.12 Food prep
& management

4.17 Participant
transportation
home

4.15 Incident
response

4.16 Pack up &
equip de-issue

4.11 4.13 Water
Commence and
management
complete
activity

4.18 Staff
transportation
home

4.19 Unload
equipment at
home base

4.17, then do 4.18, then do 4.19, then EXIT.




3.1 Provide,
exchange
information w/
participants/
parents (e.g.

3.7 Gain

appropriate

3.8 Confirm
venue/

accommodation

5.1 Review
incident reports

medical) permits details
1
3.9 Prepare
1.4 Determine 4 . prog.ram
1.3 Determine program delivery 3.3 Establish 3.10 Staff Briefing information pack
resources parent consent 3.6 Establish )/\’f’ (for staff)
venue specific X <
1.2 Select date < J information & 5.3 Review and
y Vi . /A familiarisation update risk
and activity type AS———— < I\ a7 ]/ = 3.2 Provide info to assessment
D // e / N/ > participants/
é parents (e.g.
" 3.5 Plan resources clothing, logistics),
1.1.Establish need 1.6 Insurance 3.4 Recruit staff . \
3.15 Plan on- P
program
communications 2 S
1.8 Work within — =
existing polic = .
guidgell’ine v/ oc S / 3.11 Partuc!pant 3.13 Determine
framework = / = preparation 7 contingencies
1.7 Determine = Z T
Q external y/ “ 7 S 4.2 Travel to
N guidelines (e.g. program location
DE&T, AAS) —
P [ 3.14 Plan crisis
X management
1.5 Determine |, . 22 Consl-der/ 3.12 Pre-Program 4.3 Unpack
staffing model 2.1 Determine determine L N
desired outcomes Iz participant DynamicRisk ¢ equipment and
h . Assessment . set-up
- characteristics =
X \{E_/ 4.1 Final staff
\ N7 N v / attending program
\ L N review and
2.5 Determine confirmation
resource and 4.5 Initial program Vi

staffing
requirements

2.4 Choose
\ location (s)
2.8 Organisational
Risk Assessment
2.7 Develop

program outline

S briefing (program/
2.3 Choose emergency info)

activity(ies)

4.8 Review pre-

existing //
medical&dietary
needs
2.6 Conduct
Compliance/
quality checks
4.9 Activity A

briefing & demo
4.10 Dynamic on-
program risk
assessment

g 4.4 Meet & greet

7
4.7 Supervisory <
team discuss
expectations &

working
relationship

4.6 Equipment
issue

4.11 Commence

and complete
activity

4.12 Food prep,
mgmt, delivery

and consumption

~

RELATIONSHIPS BETWEEN TASKS

5.2 Debrief &
evaluation with

5.4 Budget
analysis and
reconciliation

4.17 Participant
transportation
home

4.16 Pack up &
equip de-issue

4.18 Staff
transportation
home

4.14 Site
management

4.15 Incident
response

4.19 Unload
equipment at base

4.13 Water
management




PREDICTING EMERGENT RISKS

Emergent behaviours are they key to understanding accident causation

We want to identity what is the likely impact on linked tasks if the initial one is
done badly, not at all, too early/too late etc.

Why is this important?

It helps us identify the tasks associated at all stages throughout the work
system — design, development, planning and delivery — that are critical to
manage risk and achieve optimal outcomes.

‘



2.5 Determine
resource and

staffing
requirements

2.8 Conduct
organisational risk
assessment

2.7 Develop
program outline

BEHAVIOUR

RISK MODES

Task

T1 - Task Mistimed

T2 — Task Omitted

T3 — Task Completed
Inadequately

Communication

C1 - Information N
Communicate d

€2 — Wrong Information
Communicated

C3 - Inadequate
Informati
Communicate d

C4 — Communication
Mistime d

—

LINKED TASKS - 2.4 CHOOSE LOCATION

Emergent Risk Prediction

Because the ‘location

choice was not
considered in the design
phase’, is it possible that
the task of:

Environmental

could be conducted...




Emergent Emergent risk
HTA Task Task risk Linked task (risk mode Emergent risk description consequence
4.12 Food Food preparation/ ordering is Program food is
Resource planning is inadequate (e.g. preparation and done poorly / inadequately as inappropriate in
3.5 Plan resources not enough, incorrect) management T3 planning was also inadequate content/quantity
Student become
Program outline communication is 4.11 commence Poor outline information lead to  |hyporthermic from
2.7 Develop program |inadequate e.g. doesn't give full and complete mistimed activity start - rafting being wet on river as
outline overview of program activity Tl finishes in the dark temps drop

4.8 On program review
of pre-existing medical
and dietary needs

review of pre-existing dietary and

medical conditions is inadequate (e.g.

rushed, missing information, group
leadership change)

4.11 complete
and commence
activity

El

Inadequate review leads to
inadequate program environment
being chosen

Unhealthy learning
environment puts
students off outdoor

experiences in future.

Dangerous
environment for
impacted students
not realised

EMERGENT RISK EXAMPLES



Study showed that:

141 task risks were predicted in the design, planning
and review stages (Sections 1, 2, 3 and 5) of the
HTA. Tasks at the program delivery of the program,
(Section 4 of the HTA), had 91 predicted task risks.

NET-HARMS identified 1131 emergent risks
associated with the design, planning and review
tasks (Sections 1, 2, 3 and 5 of the HTA), whereas in
the program delivery tasks (Section 4 of the HTA),
232 emergent risks were predicted.

The Iqrﬁesi number of emergent risks reside within
the tasks not associated with delivery of the activity.

Overall, the study demonstrated the existence of 5.8
T_irrkwes more emergent risks in the system than task
risks.

‘

WHAT DOES THIS TELL US?







Participant’s individual and pooled Participant’s individual and pooled Time
Time 1 & Time 2 hitrate for Task risks 1 & Time 2 Hitrate for Emergent risks

1
0.9
0.8
0.7
0.6

HITRATE

Qs
0.4
0.3

P4 Pooled PI1 Pooled

P4 Pooled PI1 P2

PARTICIPANTS
PARTICIPANTS

*Time 1 ~Time 2 *Time 1 *Time 2




SUMMARY

Systems thinking approach required for safety management; anything else limits impact and learnings
Accident analysis/investigation should always be blame free and go up and out

Injury incidents always have multiple contributory factors spanning the entire outdoor education system
Risk in outdoor education activities is low

Sector good at managing overtly risky activities — less overtly risky activities are an issue (e.g. free time,
campcraft)

Risk assessment needs to look at risks across the system as well as emergent risks that arise when different issues
interact with one another

NET-HARMS is a new risk assessment method that supports this view
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The UPLOADS Project

About Reporting Tools National Trial Research  Project Team  Partners  Contact Us

www.uploadsproject.org

Home » Outputs » UPLOADS features in Australian Research Council's new ‘Making a Difference’ publication

UPLOADS features in Australian
Research Council’s new ‘Making @  rouwconngeien

Upcoming Events
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