The AcciMap approach

1. Introduction

What is Accimap?

It is a systems-based technique for accident analysis, for analysing the causes of
accidents and incidents that occur in complex sociotechnical systems.

Its a graphical presentation of factors within the system that impacted the occurrence of
the accident.

It allows analysis upwards through systems rather than horizontally across speicifc parts
of the system.

The causal factors are arranged into a series of levels representing the different parts of
the sociotechnical system in which the event took place.

The lower levels show the immediate precursors to the accident, while the higher levels
incorporate organisational, governmental, regulatory and, in some cases, societal factors
that played a role in the occurrence.

What does Accimap do?

It provides a broader appreciation of accidents and promotes a systemic view of accident
causation.

The diagram extends well beyond the immediate causes of an accident to uncover the
range of factors throughout the system that promoted the conditions in which an accident
occurred, or which failed to prevent it.

It prevents excessive attention from being directed towards the immediate causes of
accidents (such as human errors) because the diagram shows that these are the result
of other influences or contributions.

Why is a systems approach important?

The systems approach acknowledges the influences and constraints on the behaviour of
individuals working in a system and aims not to blame them for honest errors.

To uncover the systemic deficiencies that provoked those errors and/or failed to prevent
them from resulting in an accident.

The focus is on repairing systemic deficiencies to prevent future accidents, rather than
reprimanding the individuals involved and leaving the deficiencies that promoted their
actions unaddressed.

Has Accimap been used extensively?

AcciMaps have been used to analyse accidents involving the contamination of drinking
water, the Toronto severe acute respiratory syndrome outbreak, the Esso Longford gas
plant explosion, the Glenbrook train crash, and several Australian Defence Force aircraft
accidents.

There are other related or similar approaches widely used, e.g. HFACS (Human Factors
Analysis and Classification System).



2. Example AcciMaps

Three examples are provided to illustrate the Accimap approach, although you will see the
structure is different for each.
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Accimap of an Explosion Accident at a Gas Plant (courtesy C. Goeker, after Hopkins, op. cit.)
https://rvs-bi.de/publications/Papers/LadkinRCAoverview20130120.pdf



https://rvs-bi.de/publications/Papers/LadkinRCAoverview20130120.pdf

Example 2.

(RN
Goyemment ,  Government E
Policy and i prioritieson
! budget allocation |
Budgeting stredinasntabl
-TeeeeeeeeeeeeeeeeGeSSSEe -TEeeeeeeeeeeeeeeeeeEeeeeeeEeeeeEeSeeSeEeSeSeS eSS eSS Ee
peescccslocccaas
Regulatory | Lack of oversight E
bodies, Trade ) relating to safety |
2 - and risk -
Unions and ! management |
' \
. 1i '
Associations o e 3
-Teeeeseeeeee SEeeeeeeeeseseseeeseseseseseeseeseeseseeew LA R B L & L J
Company r H D ke broacive B s poeseasshenenss "
Management | Organization’s 1 i P : i Lack of feedback | § Limited budget for §
i LOW MiSK aN0 ey 3PPFOAChES N 3 4 7 eenthe | ; [Ttrainingand
Local Area safety culture | ¢ Snalysing healthIT- { . heaith A } Mmaintenance |
« related incidents ' ' ' operations '
Govemment ------ ' ' + organization and | TR orniendkn '
RSP ——— i Software Vendors |
' '
| The CPOE system teconcaspeccccecs
| was not tested in a [
| environment before |
. live deployment
sTeeoeoeeseeeee --.----;‘;-.--.--.-;-.--.--.—- -_eeee ;e eeoeeeeees sSeeoeseddeeoeeseeeeeeoses
Technical SRR " s s a——
and i Under reporting of ; : com:::i::tion ' lnfo,::::;fﬂon
Deficiency in + errors relating to + ' ' —
Operational clinical pEsasslonsing " | the CPOE system ; | iDetween the users, flow betwsen
handover . Lack of 3 ® ' sand IT department, the staff
Management wainingand | | Incident i eseces T | hasaa s i
) 1 reporting on IT b
pfanlitntegy s related errors ' ‘
PR SR
i Underestimating E Staff did not
+ risks associated receive adequate
: with the use of | training in using
. CPOE systems : the CPOE system
LA B B B B R _E X J ---..4.----..----..----.-------.---.-.-- -eeeeesdbeodeoseeese s
Physical There was no )
discussion
processes regarding the Miscommunication
and ACtOI‘ patient’s KCI between the attgndlng
levels during the nurse and Provider A The attending
activities clinical s had
changeover difficulties
reading Provider
A’'s instructions
The patient received
Pt multiple doses of KCI
more KCI dosage g Provider A did not
enter the correct gl
dosage into the
CPOE system
The CPOE screen did not
= Patient becomes display patient’s recent
Hyperkalemic result before KCI
administration
-.-.---.-.---.4 -eeeeeeeeeeeeeeeeeEeeeEaSeee poeeseseseseseeseseseoeeseeeeheaasies
Equ'p nt The CPOE system The CPOE system
and did not recognize had a pooryuur
2 Instructions in
Surroundlngs comment boxes Interface design
Events/Actions/ Adverse [77777777% Events
Decisions Event s 1 (Inferences)

https://www.researchgate.net/publication/326131593 Comparing HFACS and AcciMap in_a Heal
th _Informatics Case Study - The Analysis of a Medication dosing Error



https://www.researchgate.net/publication/326131593_Comparing_HFACS_and_AcciMap_in_a_Health_Informatics_Case_Study_-_The_Analysis_of_a_Medication_dosing_Error
https://www.researchgate.net/publication/326131593_Comparing_HFACS_and_AcciMap_in_a_Health_Informatics_Case_Study_-_The_Analysis_of_a_Medication_dosing_Error

Example 3.

SOCIETY Puldic concem about Signs over
air crashes symptoms
GOVERNMENT Cost cutting outsourcing |
............................................ :.--_----_-_-_--__. -
AIR FORCE Importance of Low pricrity of Command
VALUES operations \ ground safety & discipline
rel. to air safety system
| Can-doculwre
P Contract docs.
ORGANISATIONAL Absence of high
status ground Under -funding
CAUSES of o
Insufficient safety agency base
commitment \ : .|‘-
controls \ Absence of OHS in Overload on senior of inclustrial
design approval officers; limited medicine
for new processes NCO toofficer )
communication Inadequate
incid
- reporting
implementation of
Hon union
weakening of OHS Act
Reliance Inappropriate: mﬁ%
on PPE supervision by NCOs l /
| Failure towear PPE
IMMEDIATE
CAUSES / j ' |
Exposure to Relative Base medical failure
toxic chemicals B —— torespondto
OUTCOMES

(Qureshi, 2008)



3. Accimap causes and influences
There is a potentially infinite number of causes for any event. Any causal chain could, in theory, be extended back to the big bang. The
following provides a range of example causes across the various levels of an Accimap:

Table 1.

Level definitions

Categories of causes

The EXTERNAL: level

includes causes that are beyond

the control of the organisation(s). This
level includes factors relating to -

GOVERNMENT, for example:

e budgeting issues, government cost

cutting
e inadequate legislation
e privatisation, outsourcing
e inadequate provision of services

REGULATORY BODIES, for example,
inadequate:

e regulations, communication of
regulations

certification, permits

safety standards

enforcement of regulations
auditing

SOCIETY, for example:

e market forces

e societal values, priorities (such as
the public's requirement for quality,
efficiency, comfort,

o affordability)

¢ historical events

e global politics

The ORGANISATIONAL: level
incorporates causes relating to
organisational processes. Factors

are placed in this level if they are
within the control of the organisation(s)
involved, for example -

FINANCIAL ISSUES, for example:

e organisational budgeting, cost
cutting

e resource allocation problems

EQUIPMENT AND DESIGN, for

example:

e design problems (such as
ergonomic issues, inaccessibility)

e equipment problems (such as poor
quality, defective, ageing, untidy,
missing or poorly maintained
equipment or tools)

DEFENCES, for example,

inadequate, insufficient or missing:

e proactive system defences (such
as alarms, warnings, barriers,
personal protective equipment)

e reactive system defences
(such as hazard containment,
protection, escape and rescue

e equipment not used as designed systems)
COMMUNICATION AND AUDITING AND RULE ORGANISATIONAL: CULTURE, for
INFORMATION, for example, ENFORCEMENT, for example, example:

inadequate:

e information or knowledge flow or
organisation of information

e communication of instructions,

hazards, priorities, objectives, etc

inadequate:

e implementation and enforcement of
rules, regulations or procedures

e internal auditing, inspection

e incompatible goals (between safety
and production or safety and
budget, etc)

e organisational acceptance or
encouragement of short cuts, non-
compliance, etc

RISK MANAGEMENT, for example,

inadequate:
e hazard identification or risk
assessment

e hazard or defects reporting
processes for learning from past
mistakes

MANUALS AND PROCEDURES, for

example:

e inadequate, ambiguous, conflicting,
outdated, absent or difficult to
follow procedures, rules,
regulations or manuals

HUMAN RESOURCES, for example,

inadequate or insufficient:

e supervision, management,
coordination, staff numbers
delegation, accountability

o staff selection procedures or
criteria




e awareness of risks
e security (such as protection
e from unauthorised access)

TRAINING, for example.

inadequate or insufficient:

e training. training equipment,
training exercises

e training needs analysis

PHYSICAL, ACTORS,
EVENTS, PROCESSES
AND CONDITIONS

are the immediate
precursors to the
outcome(s) and

should include factors
relating to ~

PHYSICAL EVENTS, PROCESSES

AND CONDITIONS, for example:

e physical sequence of events
(including technical failures)

e environmental conditions and
factors relating to physical
surroundings which are necessary
for making sense of the sequence
of events

ACTOR ACTIVITIES AND

CONDITIONS, for example:

e human errors, mistakes, violations,
actions, activities, etc

o false perceptions,
misinterpretations,

¢ misunderstandings, loss of
situational awareness, etc

e physical and mental status of
actors (such as fatigue, ill health,
inattention,

e _unconsciousness, intoxication)

This list of examples incorporates causal factors identified by Hopkins (2000a), Kletz (1993), Naikar, Saunders & Hopkins (2002), Rasmussen & Svedung (2000), Reason (1997), RAAF (2001), Snook

(2000), Vicente & Christoffersen (2006), and Woo & Vicente (2003).




4. Instructions for AcciMap analysis

C =

1. Review the data on
the incident

2. Populate the bottom
rows of the AcciMap
template with
immediate physical,
process and people
related causes

3. Pick the first
immediate physical,
process or people
related cause

4. Identify and record
contributory factors
for each cause at the
appropriate upper
levels in the AcciMap

5. Pick the next
immediate physical,
process or people
related cause and
repeat 4 until all
causes are developed.

6. Check and revise the
Accimap

C =

Review the incident, the cause and effect method, the findings and
insights from the investigation

If you will have been involved in the investigation this should be
straightforward

If you have not been involved in the investigation, preparation will be

required. It will help to have the investigation lead supporting the
AcciMap development

These should appear in your cause and effect type investigation
methods (e.g. 5Swhys or Logic Tree)

Select causal factors - i.e. factors that if they had not been present
the incident would not have happened

You will need to choose which row each of the causes belongs in.
If system level causes are captured in the investigation method
already you can add these to the relevant row (rows 3 to 6)

Link the causes you have identified with lines

These will be the cause boxes in the bottom 2 rows of the template.

It might help to work in time sequence or you could start by looking
at key behaviours or errors.

Take each cause in turn and identify related failures at the upper

parts of the Accimap. Link these contributors to the causes using
lines.

Go to the next cause developed from step 2 and repeat the
identification of the contributory factors from the upper levels of
the Accimap.

You might find alignment becomes a challenge if the Accimap gets
congested.

Read through the Accimap to check the narrative is correct.
Check the causal logic: go through each cause in the diagram and
make sure that, had it not occurred, the factor(s) it is linked to
(and the accident itself) would probably not have occurred.

Are there any causes or contributory factors missing?



5. Tips on preparing your Accimap

A. When preparing the causes:

keep it brief and use plain language

use wording that makes it clear how things might have been different, that is, don't just
say "training" or "operator actions", say "inadequate training" or "operator failed to
monitor temperature" so that what went wrong is clear

use wording that suits the level that the cause is located in:

o causes at the "Physical/actor events, processes and conditions" level should be
phrased in terms of the actual errors, failures, conditions and events that led to
the accident (for example, "life raft failed to inflate" or "pilot failed to adjust
heading")

o causes at the "Organisational" level and above should not focus on the particular
individuals involved (for example, say "inadequate pilot training", not "Pete Smith
had not been adequately trained").

. When you insert the causal links:

arrange the causes in the AcciMap so that the causes lie directly above their effects
(whether the effects are in the same level or in the level(s) below).

Check cause and effect logic is correct:

¢ had A not occurred, B would (probably) not have occurred either

e B s adirect result of A; no other factor needs to be inserted between them.

There is no limit to the number of causes to be included in any causal chain, and there
may be multiple linked causes within the same level or with any other level of the
AcciMap.

Multiple causes can link to a single effect, and a single cause might have multiple
effects.

C. Fill'in the gaps:

There may be gaps left in the causal chains where information is missing. These gaps
must be filled so that the causal chains are unbroken from the earliest identified causes
in each chain all the way down to the outcome(s), and so that every cause relevant to
the accident is included in the AcciMap.

To uncover missing causes, look at each cause on the AcciMap and ask how it occurred.
Your AcciMap must include all factors which caused its occurrence or which failed to
prevent it from occurring.

Table 1 is not an exhaustive list but it will serve as a guide to the types of factor that may
be relevant.

Aim to follow each causal chain as far as possible. Each chain should extend at least to
the "Organisational” level.

Be sure to include as many (but only as many) factors as are necessary so that
someone reading your AcciMap will be able to understand the sequence of events and
conditions without difficulty.

D. Check the logic:

Go through each cause in the diagram and make sure that, had it not occurred, the
factor(s) it is linked to (and the accident itself) would probably not have occurred.

Go through each causal chain in the diagram and make sure that:
« anyone reading the AcciMap will have no difficulty in making sense of the sequence
of events



+ all of the arrows are facing downwards, towards the outcome(s)
* no cause is listed more than once. If you have two or more similar causes, see if they
can sensibly be combined into one more general cause.

6. Using your Accimap to form recommendations
e Go through each of the causal factors in your AcciMap and identify those which could
potentially be changed, controlled or compensated for so that a similar outcome could
not occur again. Look to develop at least 1 recommendation for each of these.
¢ Recommendations must be practical to implement:
« They must identify what specifically should be done to change, control or
compensate for each cause
» consider whether or not there is a more general problem area that should also be
addressed (for example, if there are one or more problems relating to a certain part
of a manual, it may be beneficial to recommend that the manual be reviewed, as well
as the particular problem parts, to ensure that any inadequacies are addressed)
+ ldentify the party responsible for making the required changes.

Note: recommendations should aim to prevent similar accidents from occurring regardless of
the individuals involved or the particular circumstances.

o Compile a list of these recommendations, grouped according to the parties responsible
for carrying out the actions. Each recommendation should be numbered and should
identify the party responsible for making the change.

¢ Not all recommendations will necessarily be accepted by those responsible for
implementing them. Issues of practicality, redundancy and cost-effectiveness may be
relevant, and alternative solutions may be taken into consideration.
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