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The BMJ (2000) suggests holes occur in
defences for two reasons this being active
failures and latent conditions, Practically
all harmful events involve a combination
of these two sets of factors. The BMJ
states the definition of these as.

Active failures as unsafe acts committed by
people who are in direct contact with the
patient or system. They take a variety of

forms: slips, lapses, fumbles, mistakes, and

procedural violations. Active failures have a

direct and usually shortlived impact on the

integrity of the defences. (BMJ, 2000 p. 2)

Latent conditions are the inevitable “resident
pathogens” within the system. They arise
from decisions made by designers, builders,
procedure writers, and top level management.
Such decisions may be mistaken, but they
need not be. All such strategic decisions have
the potential for introducing pathogens into
the system. Latent conditions have two kinds
of adverse effect: they can translate into error
provoking conditions within the local
workplace. (BMJ, 2000 p. 2)
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Underwood and Waterson (2013) suggests
the model approach by combining multiple
domains worked effectively to produce the
popular safety model. They explain
implementing metaphors from the medical
domain, the explanation of defences in depth
from the engineering field and applying food
into this equation was efficient. Continuing
on from this, Larouzee and Le Coze (2020)
explain the Swiss Cheese Model can be used
to explain complex ideas and simplify them,
the result of this has led to the increase and
promoting of the organisational accident
paradigm in multiple different areas of
activity. Le Coze (2018) explains the Swiss
cheese model has a positive ideas as it allows
the reader/user to imagine their own practical
recommendations that can be taken away
from the model. Furthermore the model
suggest a distance from the damages this
means events/accidents can be shown
through their level of proximity to a
catastrophe.

Le Coze (2018) despite describing the
positives, He also goes on to highlight some
of the limitations with the Swiss cheese
model. Le Coze (2018) propose the model
does not clearly how the holes translate to
reality, this leaves the user to interpret for
themselves. The model is being suggestive
and not analytical. Moreover, Le Coze (2018)
explains the model does not suggest how the
holes could possibly align. The model relies
on the philosophy of failure and errors which
in turn introduces the perception of blame this
can be either proximal or remote actors (Le
Coze, 2018). Another criticism comes from
Luxhoj and Kauffeld (2003) they highlight
the practitioners must use their own
interpretation to come to their own conclusion
on how to use this model. This further
supports the finding from Le Coze (2018).
Lastly Leveson (2011) scrutinises the Swiss
cheese model as a another version of
Heinrich’s Domino Model from the 1930’s
the only difference being the variation in
terminology.
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Concluding the Swiss Cheese
Model

There are Multiple Reports that praise the
Reason's 1990 Swiss Cheese Model as a
simplistic way to describe an organisation

management of risk and how this can result in
incident. Equally, there a variety of reports that
highlight the limitations of the Model. one of
this being its inability to translate to reality (Le

Coze, 2018).

Despite this, according to the European
Organisation For The Safety Of Air
Navigation (2006) suggests the model
turned out to be important and
pedagogical, furthermore, a large group
of safety analysts around the world
quickly implemented this model in
different industries. In this instance the
Swiss cheese model will be used to
discuss the relationship it has with
outdoor adventure activities and critical
instances.
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\N“at is a Critical '"Ciden ¢

The World Health Organisation
(2006) characterizes a critical
incident as an event different to

the normal experience for

example one being the sudden

and unexpected, makes you

lose control, involves the

awareness of a threat to life and
elements  of

can include

physical or emotional loss.

In this instance Jonson et
al (2020) defines accident
as an event that causes
injury or loss. Accidents
are unfortunate incidents

that occur unexpectedly

and unintentionally.

However, they are not

random or unexplainable.
an example of a critical
the

incident is Swiss

Canyon incident.
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This picture is the author taking part in combined rock activities such as coasteering.

The Swiss Canyon incident

Lashmar and Karacus (1999)

describe that Canyoning has
developed a big attraction in
Switzerland. The tourist town
of Interlaken, (37 miles)
southeast of the Swiss capital,
Bern, pulls not only young
Swiss adrenalin junkies but
also adventurous young people
from all over the world.

The activity described by Lashmar
and karacus is defined in the
United Kingdom by Mountain
training (2020) combined
water/rock activities are associated
with hazards as there is a rock
environment that may be combined
or separate to a water environment.

Continuing on, Mountain training (2020) state the

following definitions for the combined water/ rock

environments such as

-Sea-level traversing, (primarily a dry rock
climbing activity and occasionally requiring the
use of ropes and other rock-climbing
equipment).

Coasteering (usually a wet activity that offers
swimming and/or jumping from a height into
water as an integral part).

Canyoning (usually wet. It traditionally involves
the descent of a steep water course and
sometimes involves technical rope work).
Adventure swimming (an alternative name for
coasteering or a non-technical variation of
canyoning).

Gorge walks, ghyll scrambles or scrambles,
(often wet, dry or alternating);

River running (purposefully swimming down

white water rapids).
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this picture is the author taking part in Water Sports

The Swiss Canyon incident continuation

Bell and Bale (1999) discuss a canyoning
accident occurred on the 28th July 1999 in
the Saxeten George, where the fast flowing
Saxeten stream joins the River Ltschine near
the village of Wilderswil in the Swiss Alps.
Bell and Bale (1999) explain the tourists were
on a camping holiday that was run by Contiki
Travel. The tourists had arrived in Interlaken
earlier this week, 45 of tourists decided to
sign up for the canyoning expedition offered
by Adventure World which is Switzerland’s
largest adventure sports company. Bell and
Bale (1999) clarify Adventure World split the
45 tourists in to four groups of 10 to 12 which
were accompanied by two guides, these
groups set out at 4pm for the Saxeten Gorge.
The Saxeten stream is notorious for rising to
dangerous levels in storm conditions.

Lashmar and Karacus (1999) illustrates the
Saxeten Gorge as having cliffs 20 metres high
and at its . At its narrowest, the gorge was less
than two metres wide. The tourists had to
travel only 350m, abseiling down waterfalls
with the aid of ropes. Lastly, Bell and Bale
(1999) suggest the manager of Adventure
World has the approach and describes
canyoning as “much fun - no risk". Haddock
(1993) describes risk as the potential to loose a
possession or person in conjunction with a
hazard. The Director for General Department
of Occupational Safety and Health (2008) state
“Hazard means a source or a situation with a
potential for harm in terms of human injury or
ill health, damage to property, damage to the
environment, or a combination of these”.
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Using the Swiss cheese model in a critical

A report was published on the
6th of August 1999 by Mike
head revealing more information
about the Swiss Canyon tragedy.
Using the Swiss cheese model to
show the barriers that were
overlooked which resulted with
negligence charges. Head (1999)
reports a former employee left
the company as the company
started to employ guides that
lacked in sufficient training and
experience. This is the first of
many risks that ultimately led to
the likelihood of an accident to
happen. Furthermore, the Swiss
Mountain Guides Association
scrutinised the adventure world
training programs for its guides
as "crash  courses" and
"inadequate."  Head  (1999)
explains Hoedle, the manager of
Adventure World, confessed that
the guides only two weeks'
training for canyoning,
additionally to their mountain
guide education.

incident

The second barrier that could
have prevented this tragedy is
having an exit plan. BritishEINWNZINERNIU
Canyoing (2017) state
“trainers need to undertake a

Swiss Cheese Model

continual dynamic J8NIN What is a Critical Incident

assessment to ensure that the
sites being used for particula Uil b Tl
sessions are suitable and do UsIng thelSwlss cheese
not present unacceptable levelsEVI Rt NIt [l
of risk”. Otto Von Allmen,
head of the police investigation| AL A
team on the gorge (cited infE YSPNTPTTERY:

Head 1999) suggest part of thefi{dilel]

gorge has no possible way to
climb out away from dange
during bad weather this is no
suitable for groups. Another
barrier that could have
prevented this accident a local
fire official told warned the
Adventure World group about
the approaching storm.
However, one of the leaders
suggest he knew what he was

doing (Head 1999).
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Using the Swiss cheese model in a Critical
Incidents continuation

A fourth barrier that became
obsolete was a warning from a
survivor of the activity that
suggests the weather conditions
on the day we not suitable
(Head 1999). The -conditions
were reported to be thundering,
raining and lightning. Head
(1999) explains in the report
that adventure world were
pressuring young inexperienced
staff members to undertake the
activity as a rival group turned
their group away, this meant
adventure world could make a
bigger profit

To conclude this section, the barriers

that were neglected resulted in the
accident. However, if the precautions
were taken under more consideration
these barriers and warnings could have
decreased the likelihood of this risk
happening. Comparing the group
leaders experience to the UK British
experts reported lack of formal training
in mountaineering may have meant that
the guides may not understand how
quickly the weather can affect the
water, In the UK it can take 2-3 years
before becoming fully qualified to lead
combined rock activities due to the
experience and knowledge needed
(Head 1999).

The next section will look at the implications this tragedy had on the staff and

participants short and long term and the response that occurred from the accident.
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The response and implications

/

One of the
happened after the accident was the closure

Short term response that

of the canyon to canyoning groups (head,
1999). Despite this being a short term
response the implication that follow this
decision would result in a decrease in the
outdoor activity in Switzerland from tourists
which means the local business would make

less money.

Giroud (2019) suggest one of the long term
responses of the accident was the need for
industry regulation on safety. However, these
were not introduced until 2014 when the Federal
Act on Mountain Guides and Organizers of
Other Risk Activities effect.
Furthermore,

came into

another long term response
happened a year later the accident in 2000 this
was the creation of the safety in adventures
certification, this did not come into effect until
2004. Lastly Grioud (2019) explains one long
term implication of the accident this was that
this

would not only effect the company but the staff

Adventure World declared bankruptcy,

and outdoor scene in Switzerland

and Wienand

another

Froelicher (2021)

explained long term
implication of the 1999 Swiss Canyon
accident, they of the
survivors was diagnose with PTSD
of the
disaster. The survivor (as citied in
Wienand, 2021)
suggests the incident changed her
personality since the tragedy she has

become grateful

state one

and diabetes as a result

Froelicher and

more and
appreciative of the wonders in life.
Froelicher and Wienand (2021) state
“Westmead Hospital Sydney
played a key role, treating her PTSD.

There she was given an array of tools

in

to overcome flashbacks and
nightmares, as well as the many other
physical and mental injuries

stemming from the incident”.

the next page introduces
reflection and the importance
reflection can be on critical
incidents
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The importance of reflection

There is an important need to
incidents.
(1995)

reflecting on

reflect on critical
and Webb
suggest that

Parker

critical incidents in a variety of
ways can benefit a leaders skill
and has a potential to enhance
the experience of clients.
Furthermore, outdoor leaders
and educationalists through

critical incidents and other

techniques  can critically
develop their own continued

professional development.

Using the Swiss cheese model and

the critical incident in relation to my e
own practice. In my own practice IN THIS ISSUE
the Slices

represented  as

of cheese could be
challenges, forflUESKSUIERLRVI L]
example if I was walking in the hills
and T had to cross a river, if I didn'(aGSERSUICILEEELL
choose a safe place to cross, thisESMTNeE I BIST L

would result shoes and

possibly my clothes getting wet e NS e ST
This in itself would increase the

in my

. . Thei i f reflecti
chances of the hazard. Likewise If THSSSRRERRAE

didn't take spare clothes this could
increase the risk of hypothermia,
Therefore, the Swiss Cheese modelj
could be used to help with my own
risk ~ management  whilst on

acitivites.
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The importance of reflection continuation

Members of activity staff or outdoor

instructors could compare their own
practices with the critical incident to
reflect upon their on hindsight as
they have an insight from their own
experience to see what they would
have done differently. Furthermore,
outdoor instructors or activity staff
could reflect on their own
organisations  risk  management
system. Using the Swiss cheese
model to identify areas where
potential hazards could arise in order
to decrease the likelihood of an
accident to keep clients or groups as
safe as possible during activities.

Reflecting from a participants
point of view, participants
would want to enjoy the
activity and trust the outdoor
instructors capabilities.
Likewise, the participants
would want the organisations
that provide outdoor activities
to have systems in place that
are designed to prevent the
likelihood of accidents from
occurring.
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SWISS CHEES
MODEL IN THIS ISSUE

BY/CAMERON'GRANT Swiss Cheese Model
Larouzee and le Coze (2020) explain in 2000, the article
Human error: models and management, was published in the
British Medical Journal (BMJ) by Reasons in 1990. This was

the birth of the Swiss cheese model and this was influenced by

What is a Critical Incident
The Swiss Canyon Incident

John Wrathall and Rob lee Moreover, this model was also [fSIER N NSe NN
influenced by many major accidents in the 1980s. The BMJ [ULERIENegilINItells ]
(2000) provides a much deeper description of the Swiss Cheese
Model by explaining Organisations have systems in place in
order to prevent risk. This includes Defences, Barriers and

Response and implications

The importance of
safeguards these play an important role. Using Figure 1: these [¥Sil¥astay

are depicted as slices of Swiss Cheese. The BMJ (2000)
suggests these defences can be both physical such as, alarms or
shutdowns or behavioural for example how the activity is
supervised. Both of these functions are to ensure the protection
of potential victims from hazards that may arise. Despite the
success rate of these defences put in place by organisations
there are always weaknesses.
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The BMJ (2000) suggests
these defences can be both
physical such as, alarms or
shutdowns or behavioural for
example how the activity is
supervised. Both of these
functions are to ensure the
protection of potential victims
from hazards that may arise.
Despite the success rate of
these defences put in place by
organisations there are always
weakness.

Losses

The BMIJ (2000) states in an ideal world each defensive
layer would be impermeable however, this is not the case
as the defensive layers have holes much like the slices of
Swiss cheese. These holes are constantly dynamic meaning
they are regularly moving and shifting, the presence of a
hole in a defensive layer does not usually result in a
negative outcome. Nevertheless, this can occur when
multiple holes in many layers line up temporarily which
puts the opportunity of an accident in motions, the
outcomes of this happening is the hazards come into
contact with victims (BMJ,2000). This can be shown in
Figure 1.

Some holes due
to active failures

N \ Hazards

Y O \ ' /
Other holes due to

latent conditions
(resident “pathogens”)

Successive layers of defences, barriers and safeguards

Swiss cheese model by James Reason published in 2000.




