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By: Dy, Janis Jansz

In 2005 a six year old A340 Jet Air Buz of the Air France Alrline seemed not to have
anough room to stop in the wet ot the Toronto Pearson Airport in Cannda before the
Jet ran out of tarmac. The aircraft carsered off the runway end smashed into a ravine.
The goeod news is thut oll of the 309 people on this jet were able to safely leave the
crashed planc before it was consumed by fire,

The reason for everyone cscaping alive after the jet erash was given as the fact that
“safety was includad in the design stage” of this planc. The jet had fire retardant
materials used for everything from seat covers 1o cabin punels to curtains. When the

' jetburst into James afier it crushed the fire retardant materials slowed down the spread

of the fire so that all passengers and crew were able to have the time required to safely
exit the aircraft and move to 2 safe distance away rom the burning plans. When
mvestigating this accident James Hotson of the United Kingdom's Civil Aviation
Authority (No miracla, just safer design, 2005) reported thar the aircraft had seat
anchors that withstood 16- decelesation, This helped Lo prevent passengers sustaining
erush injaries when the airerall crashed, The seat unchor strength near the emergency
eotits held the pussenger seats firmly and prevented loose seats from blocking the
cmergeney oxits, This meunl thal all emergency exits were available for use Tor sale
cxit by the crow and passengers from the crished plane.

The professivnal people who included safety when planning for emerpency sitnations
werc responsible for saving these passengers and crews life. The poople who sold these
safety products to Adr France necd to bo proud of the fact that their products have been
proven (o be effective in an emerpgency situation. Company personnel, who planned,
implemented and paid for safety to be incloded in the design stage of this aircraft are
responsible for soving ot least 3049 lives throagh their actions, Equipment can be
replaced. A maother, father, children and friends can not so easily ba replaced. Far
people who promode safety in their workplace this is an important stoey 10 use 1o show
the benetits of inchading safety in the desipgn stage el workplace buildings, products and
equipment wsed and In cvery day planning for work relafted oclivilies und for
emergeney sitmations that could arise.

Reference: No mirzche, just safer desian. (2005, Aupast) New Scientier. JE7(2512), 4.
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Abstroct

I

This article briefly sheds the light oo the road safety sifuation in Lebanon. Tt stresses the Ewcilimt the three best methods o
achicving a safer Lebuncn, al least with respect to the human factor, are through cducation, sxample, and foresight.

Introduction

Accidents, no matter what the type, are
all the result of inadequate knowledge,
improper attitodes and habiis, unsafe
behavior, inzofficient skill,
environmental hieards, carelessness, or
[ailure Lo assume personal responsibility
for oags own aclions. As it stands now,
carclessncss  and
brothers: imattention, unconcemn, neglect,
ignorangs, and poor judoment, hurk in
every city, skulk in every home, und
annually take a significant toll in terms
of money, resources, and human lives on
the road network of Labanon, The poor
safety record in Lebanon costs aboot
8750 mallion dollars a vear, This article
describes some issues which could prove
to be effective in bringing safely back fo
the roads of Lebanon.

Educntion, Exampic and Forcsight
Looking ahead, prohably the three best
real methods of achieving a safer
Lebanon, af Jeast with respect (o the
humon factor, are throngh education,
cxample, and foresight.

= Edwearion o the most positive and the
most  direct method of aceident
prevention.  Safoty  eduecation,
however, musl mean maore than a
course in grade school or high school.
It must and should include all phases
of informing the public. Education of
this type would cncompass everything
from the most simple caption less
poster o the most elaborate of salely
education courses offered in schools
or through some safety-promoting
DT AN LEATHON S,

= While education is n preventive
means of averting accidents, it is hard
i deny lhe [t that exomple and
experfence are the betier teachers.
Exumples afford an  cxtremcly
cffcctive methed of encouraprimg
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its ever-presenl |

safcry. A person who is constantly
exposed towisc and carefally thinking
people will undoubtedly adopt many
of the good habits that are  vital part
of gafe living. Often this "silent”
teaching method i3 more effective
Lhan words.

* Forggight means using the past as a
possible mirror 60 the [uiure.

Becommendations in  the arlicle
“learping from the cxperiencas of
others,™ arc based on studies carried out
by the European Union Working Farly on
Traffic Safely Education at School and
Training of Young Drivers (European
Read Safety Federation, 1995} These
research based recommendations cover
the following arcas of activity:
= traffic safely education for pre-school
children,
+  traffic safety educution at school,
s preparation for obfaining & driving
licenss,
« qualification of driving instroctors,
and
= driving fest,
and could prowve, in the long run,
effective in improving road safety in
Lcbunon, Specifically, efforts should be
made L ensure in the future that all
safcty measures aimed at influencing
behavior in traffic - in particular road
safety trainiog and driver instruction -
are designed in soch a way that
individual actmaiies build on one another.

Generally spoaking, measures to train,
educate or instruct are always more
important at the beginning of 2 new
phose of involvement in traffic, as
pedestrian, eyvelist, moped or motoreyele
rider, car driver, ete. These activities
shoald all have the fdlowing features:
» progressive incrcase in difficulty of
tasks to be carried out in traffic and
pradual transition from  situdlions

whers parlicipents are protected and
guided to situations where they make
their own independent decisions;

+ creation of o (social and physical)
environment  in  which  Jearners'
mistnkes are picked up and do not
lead w0 immediate catastrophes
(" error-tolerant’ system);

« an adequate level of preparation or
training of those giving mstruction or
providing training (parents, oursery
school lenchers, teachers, driving
instructors),

These  basic  principles  are  valid
generally, Efforts to implement them
must take account of both the age of the
road user and the onotivity being
introduced. The following paragraphs
autling poszible implementation for
{n)children of preschool age,
(h}children of school age, and

{c) young people learning 1o drive.

(a} Road safety traininy for pre-school
age children

Children beginping o extend their
activities onto the road must be protected
and supervised. In the early stage the
nesd for proteetion must predominote
and should only pradually be replaced by
mexsures which encourage children to be
independent 2od make their own
decisions.

The salely of childrem canmot be
gusranteed by educalional  activities
alone, Account muost also be taken of
children's potential  behavior when
planning roads and traffic measures, in
drawing up traffic regulations and in
town and in traffic planning. Motorists
should be reminded of child safety both
when they are learning to drive and loter
by means of publicity compaigns.

A most significant obsarvation is thot
parents have the highest responsibility
for providing their pre-school children

World Safaty Journal Vil XV, 2, 2005



with road safety training, They should be
prepared to carmy this out. An appropriate
spurce for training peads to be crewled,
possibly mviolvimg aursery schools,

i(b) Koad sufety traiming for children
and voung people at school

Road sufely training at school should
idealty be included in curricula at all
stages and all types of school. When
starting primary school, pupils should be
given training on road safesy related to
the route to and from school. Cyele
training should be offered at a later stage
to those children who wish to ride
bicycles.

During secondary education, eycle and
moped/motoreycle  tiding  and  the
selection of means of teansport should be
deall with, Education shonld be provided
on basic traffic maiters. At this time
increasing attention should be given (o
otodor vehicles and  preparation  for
learming to drive.

Cualified instruction in road safety
training roguires that teacher traming
achemes mclude appropriate courses, In
addition, further training for teachers
should incorporaie new information and
developments and demonstrale methods
of providmg effective road safely
Iraining,

(¢} Stages in obtainiog s Tull driving
_ license

The driving test has a decisive infloence
on the teaching of driving, because
previous experience has shown thit only
the areas which are exammed are taught.
Sll, becanse of its random 1est nature,
the driving test (in the opimion of some
countrics) alone cunnpol ensure that the
novice driver is sufficiently qualified 1o
master the complexities of traffic.
Knowledme, understanding and comrett
conduct are more thoroughly attained
during training and nol by the test. Thus
training  before the driving test is
compulsory in some countrics,

However, it is by no means guaraniesd
that thiz training is provided by qualified
driving instructors. Tn some couniries,

bof 35

training by non-professionals (paremts,
relations, acquaimtanoes) 15 possible,
partly in combinalion with compulsory
nitendance at a driving school, bat also
sometimes not,

Training by professionnl and well-trained
driving teachers has some indisputuble
pdvantapes over training by non-
professionals. These include: gqualified
driving instructors  systematically
structure the lessoa, can betier recognize
learning proeress and mistakes, and can
provide hetter integration betweon
theorctical and peactical  training.
Conversely there are also advantages Lo
training by non-professionals. Tt s
cheaper and it may be assumed that the
povice driver covers more kilometers
during this lype of training, thus gaining
more expericnoe of road iraflic than
through (expensive) driving lcssons

alome.

Since learning to drive is o Jemanding
task, the importance of leaming with
professional  driving  instructoss, who
lhave been specially tramed and hove
passed the appropriste examinations,
should be stressed, The time between the
instruction phase and fully mndependent
and autonomous driving should be
arranged 50 that the learner driver docs
not suddenly move from the status of
learmer 10 that of 2 fully eatitled driver
without a transitional peried. 0t s
important 10 differentiate  between
measures taking effect prior w0 the
armainment of a driver's license (eg.
acoompaniad driving) nnd those alter its
attainment (e.g. restrictions  [or

bepinners),

Accompanicd drivieg

Drivers should be allowed to drive only
after 3 minimum aumber of hours of
driving with a professional driving
instructor and, depending on  the
instructor's assessment, only if
accompanied by an expericoced driver
designated by name, for whom siringent
requiréments are stipulated. Tt should be
enaured that accompanied driving lasts
for ot least six moaths and that the

=

|

newly-gualified driver and his
companion have professional supervision
during thia time,

I his approach corresponds o the model
which is in carrent use in France. Yet, as
u restrictive condition, 1t should be noted
that this model is in use with juveniles
aged 16and over, s0 that this fact already
denies o generalization of this model.
Furthermore, Germany, for example,
rejecls any driving cducation not based
on professional troiners.

Driving licemse [ollowing
probationg ry period
Meowly-gualified drivers could be subject
to special measures upon commilling
traffic offonses or causing nccidents, such
as further imstruction by professional
driving instructors or psychologists (e.g.
in the case of drink-related offcnzes),
refaking of the tcst and - where
appropriate - withdrawal of thesr hicense
{{ierman approech),

Newly-qualificd drivers could for a
period of perhaps twie or throe years be
subjéct 10 certain regtrictions such as
specinl gpeed lumits, a total ban oa
aleohol or a ban on driving ol certain
times {c.g. ut night, over the weckend), a
limitatica on vehicle power, of restochion
on passeager numbers (the approach used
for example in Traly and Spam).

n

Tt is important thut restrictions and
conditions during the probationary period
are viewed positively, and nof as
discrimination aimed at nowly-qualified
drivers.

Conclosion

It is the thinking, the carmy, und the
acting of cvery human being through
cducation, example, and foresight that
will improve safoty among the people of
Lebanon.

Reference

Europesn Road Safety  Federation,
{1995), 1.carning from the experiences of
others. European Newsiener on Rowd
Safety. 3, p.l.
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The Effect Of Vibration On Inducing Fatigue In Heavy Truck Drivers
By: Mr. John Lamberi, MIEAwst, CPEng 180 783; Bachelor of Engineering (University of Melbowrne), ARMIT (Mecharical):

Firecior, Jolhn Lambers & Associoter Py Ltd Email adovess for confoct: lambertiiibimpond. com

Abstract
Fatigue and vibration with heavy wehicles have been referenced in the FORS fmvestigation into the Specification of Heavy Trucks
and Consequent Effecis on Truck Dynamics and Drivers by Sweatman and Mclurlane, the ATSE report Heary Fehicle Sear
Fitwatlon and Driver Fatlgue by Mabboll, Fesler and McPhes; and the Report of Inguiry inte Safety in the Long Hawl Trucking
Industry by Professor Michael Quinlan Inguiry. All these have recommended "further rescarch”, However further rescarch in not
meeded given the large sumbers of trucks that have been subject to vibeation tesling by Vibration testing com panies, and the results
of the FORS znd ATSE investigations which showed levels of vibration above health limits and/or that there was sufficicnt evidence
that exposure to vibration could cause drivers to sutter hack injury and other health problems.

This paper goes further based on information from deivers with "problem” trucks. It considers the indirect effects on drivers, and
especially owner drivers, ofunreasonable levels of vibration, and how these can result in driver fatigue, The indirect effects include:
= The driver having to reduce vehicle speed, beace increasing hours of driving and fatigne;

g' Henvy vibration ot the driver's scat usually means that the vehicle is subject 1o heavy vibration also so that vehicle companents
have a reduced life and there is more downlime for maintenance. The driver has to make up for the hours lost while the vehicle
15 being fixed. Henee he undertakes increased hours of driving and henee increased fatigue;

= There is an increase in maintcnance costs due to the redeclion in component life. Henee the driver has drive more hours to carn
mare moeney 1o pay for those maintenance costs. And the increased hoars of driving increase fatigne; and

Finally the increased stress on the driver compounds the fatigue he expericnces,

Whole Body Vibration — Effects on
Humans

The Internationally recognized standard
for whola bedy vibeation 15 LS50 26311
secoed Editton: Mechamieal vikration
arnd  shock Evaluaiion of humon
exposure to whole body vibration. This
has Dbeen adopted as the Awslraban
Slandard. For heawy wvehicle wilration
evaluation (he relevant parl 15 Part §
Femeral Reguirements For a seated
driver, vibrefion muost be meassured iw
thiree directions:
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* Farward and back (the x direction )
= Gule to side (lhe v direction} and
«  Vertically (the x dircction)

af the sent poad level, In addition, i1 i
recommended that vibration be measured
in the x dircetion) at the scat back
positien, thoueh analysis of this datu iz
not considered im the samc way as those
above because of a shortage of evidence
showing cffects of this motion on health,
Data is generally collected using a tri-
axle accelerometer placed in a special
enclosure and placed on the seat under

Whale body vibration weighting factors

the driver.

Vibralicn 15 mensured in one third
octaves from 002 He wp to 400 Iz
though if frequency below 1 HZ it not
important a range from | Lz to 80 Dl i
recommended, The effects of different
frequencies of whole body vibration on
the health of the homan bady vary. To
accommadate these differences
weightings have heen determined [or
cach vibration bond. These weightings
are shown in the graph below.
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For verlical vibration, the effect on the human body is greatest in the 1 Hz — 25 Ha, For the two other dircctions the problem range

is from 1 Hz o 10 Ha,

Vibration with older mechanically suspended trucks
Up unti] 1992 large prime movers were generally mechanically suspended. And up to 1990 cabins were often rebber bush suspended

and smaller than carrent designs, On average engines were also smaller.
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The larger components of the \rah.mlﬁshawn hc}nw cithor hmn: whratmrl natural frequencies and dampm" characteristics in their
own right — for example tyrea and suspensions — or are connected to the chassis and sometimes each other by elastomer connectons.
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The interactions between the componcnts are complex in a vibration sense, The graph below shows the frequencics of vibration of
the various comiponcnts,

Cabins attached to the chassis by clastomer bushes tended to hove similar fequencies of vibration to the chassis. The majar
excitation sources arc wheel and ensine and drive shafl rotation. As shown nombers of components tend to vibrate at frequencies
that can have signtficant impacts on the homan body.

i Whale body vibraBion welghting factors
OLDER PIE.E-I'MIH.‘-NJ.‘I’ SUSPEMDED CHASSES, CABRIN
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The more critical WBY frequency rangs of 1 - 15 Llx is shown below. While the suspension and cabin/chassis nateral frequency
and the whea! speed excitation (requency at 90 - 103 km/h arc in the runge that &5 more critical for WBY vertical vibration, there
is nothing localed in the front to back or side to side WBV ¢ritical range.
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Vibration with pewer air suspended
trucks

Rescarch in the 19805 showed that air
suspensions camsed less  pavement
damage than mechanical suspensions.
Principally this was due to the suspenston
being “softer™, with lower maximom
lnads imposed oo the pavement in travel.

Proposals were developed to allow airbag |
suspended trucks to operate at higher |

masses, In turn market demand for these
vehicles changed so that by 1993/9%4 most
new heavy prime movers werg airbag
suspended.

13 T4 15

Whala body vibration weighting foctors
OLDER MECHANICALLY SUSPENDED CHASSIS
£
R E ,]— ]
0.9 =
o0 | .-")
ar e
g 08 A -
57 pa 5l
= 05 — r. is
£ 04 = i
03 =
oz E!smn“ Tije .1
| od —l— —- P
e s S T
i 9 1 2 3 4 5 & 7 8 B 10 41 12
|—Veriieal —Ciher | Freusscy

Concorrently most cabing designs altered
s that they were attached to the chazsis
by airbag suspension units af the rear and
rubber bushes at the front. And the trends
to larger engines and larger slegper
cabins continoed. In turn air cooling
requirements for the larger engines
m¢ant that cabins were ratsed to mcrease
eirflow through the radiator and aronnd
the engine. This increased the conter of
Thass,

The ncrensed torque of the lorger
engines meanl thal fy oruising, lower

engine speeds were possible so that

overdrive gear ratios were lowered 1o
ensure maximum fuel cconomy through
lower cogine speeds at 100 Km/h.
Howrever, pressores to keep prime mover
tarc weight fow meant that the chassis
ruils were generally the same as for older
vehicles. As they were more heavily
stressed by the heavier and  more
powerful engine and heavier cabins, their
natural frequencies dropped. The
diagram below shows in concept one of
these newer prime movers,

And the large components in this prime mover are shown below including the lacger 1.- 1: larger raised and arrbag suspended
cabin, and the rear airbeg suspended drive suspension.

As a resull of these changes the aatural freguency of components were also altered as showm in the graphs below.

9 af 36

workd Safety Journal Vigl XV, 2, 2005



Wholo body vibration weighting factors
MEWER AIR SUSPENDED CHOSEIS, CABIN

The maper change is that pow thers arg
now components with natural frequencies
in the crtical front to back and side w
side WBY range, In addition chagsis
nulural vibraton frequencies for beaming
have lowered, as has engime speed when
crutsing. The end resull is a vehicle with
the potential to have a very soft ride if all
componenls acled o minimize vibration
af The drivers”™ scat.

Whole body vibration = The problem
with newer trucks .

In general, for the same energy inpot, the
lower the frequency of vibrution the
greater the deflection. With cabing
suspended on airbogs locoted al the base
and at chassis levels, large cabin
deflections  result in significant
deflections of the chassis in beaming and
twise. In turm these may abter the angles
of the chassiz 1o the suspensiwon andfor
the snspension to the road, And roll steer
and other charocteristics may generals
vehicle deflections that can feed back into
tho prime mover dynamics, Thus thers is
the potential for a proportion of thess
wvehicles to exhibit  bad WBY
characteristics,

The writer was mvolved in the FORS
Imvestization inlo the Specification of
Heavy Trucks and Conseguent Effecis on
Truck Dynamics and Dirivers Study in
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199%, In the course of that study be
estimated that there were likely to be
1000 or more problem vehicles in the
42,500 larpe prime mover com bimations
in Augiralia, Note that twisting of the
chassis will be worse where the trailer
has a hirh ceoler of mass load, and
where the trailer is torsionally rigid.
This 15 because the troiler will have
greater resistance to roll movements so
that the side to side movement of large
cibins will be resisted at the fifth wheel
or turntable,

WEBY - Expericace of the drivers of

problem mewer trocks

Lamber (2000) aoted that the owaers of

problem  wehicles report & range of

problems  generally or  spefically

inchiding:

 wandering - the need for continuul
stecring input to maintain a straight
limer

= darting — occasional  significant
deviations of the vehicle to the lefi or
right, without dreiver  input. On
sverage deviations to the right are
MOre SEVErd;

¢ reduced vehicle component bife due to
vibrations, including cnginc, cah,
slecper, bonnet and radistor mounts;
cab struciures, dashboards, shock
shsorbers, tyres (severe scalloping of

stoer tyres), and other compahthes;

= gymptoms of “vibration™ sickness;

= arrable behavior imcluding handling
und steering being pood on high
standard roads - wery poor on
secondary highways; pood at start of
the trip and then deteriorating over
time (with relicf sometimes achieved
by de-couipling the prime mower and
taking it for n short trip and re-
coupling}); and acceptable when tyres
and other components new or in now
condition and then rapidly
deteriorating  with  kilomaters  of
travel; and

« apparent *jacking up™ of the rear axle
airbags leading to pounding of the
front axle.

Most drivers observed that afb Jower
speads of 80 km/h or less their vehicles
were satisfactory but problem vehieles:

+  had long wheclbases, with all bot one
of those koown being at least 42040
mm, aod up o 6150 mm - these resul
n lewver natural  frequencies  of
beoming and twist

» had high horsepower cagines, with
86% of those known being at 420 to
610 hp — this means greater (wisting
Forces are applied to the chassis

s had air bag suspended resar uxles,
being 27 oul ol 29 vehicles for which

World Safiety Journal Wl ¥V, I, 2005



information was available - hence low
natural frequencies of the suspensions;
= weres mounly Kenworths (44% of

owners, 42% of wehiclos), Macks |

(22% and 18%), and Fords (15% and
24%: ) Kenworths especialiy arc highly
customizad and individual models are
not subjected to any on road testing
for problem behaviors;

= ware psed in operalions or markels
requiting  curtain-sided frailers or
wang, travel on secondary highways,
penerally  high 06 loads, and
generally ot axle mass limits — high
reststange b0 roll as trailer torsionally
stiff combined with rough roads so
that prime mover and trwler fight
cach other.

Work by the writcr and others have
determined that these vehicles are prooe
to chaotic mation 1o the degree that the
vehicle docs not “scitle down™ hofween
disturbancesbumps,

WEY - Direct eflects on drivers of

problem trmcks

Mabbott, Foster and MePhee (2001} in

the study Heawy Vehicle Seat Vibration

and Driver Fatigue found that
In studlies and in aoncodoid evidener
a relationship between vibration in
haavy walidcles amd driver faligue hus
feen avumed, without Fupporting
evidence, A literaiure  review
idemzified a few studles showing a
possible aszociation hetween fatigue
amd fow fregquency vibralion that is
typical af the vibration frequencies
experienced by heavy vehicle drivers,
An experimenial  study would be
needed Lo defermine whether the
effect of vibratlon wounld be
roticeable among knovwn contributors
fo foligwe feg. lime owake, fime on
task, rest and sleep, circodiom
Jaciors).

Research has alzo associsled whols
body vibration exposure with adverse
health effecis on the humon body,
Limited available deia suggesis thoi
exposure fo vibeartion of Ausiralion
ficavy velicle drivers may be Rlgh,
putiing drivers ot risk 1o health, A
Jleld  siudy  of  wibration  levels
experienced by Australion  truck
drivers  would be  necessary o
determing aciual vihralion sxposure
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levels and establish standavds for
trucks sold in Ausiralla

While Mabbott, Foster and McPhee
L0001 ) did nod interview any drivers they
did nde tha,

The typlead range of exposure levels
for a heavy oansport truck is
approzimaiely 042 fo 2.0 mis2 in the
vertical gris. The megn valwe of
operaifonal  exposure levels
fexchuding fest fracks) listed in Tuble
2ix .72 mfed in the s-onis gnd 078
nrsd im the x axis,

This puts the average truck driver
exposure within the caution zone of
the Imfermationol Stondard for an 5-
hour shift and fust into the likely
health risk cone for @ [2-hour shift.
Exposwre periods of 12 howrs are
common in the transport Inausiey
(Sweatman & MeoFarlane, ).
Somme of the rowgher Iruck rides will
he in the pome likely heaolth vick zone
i less than & hours. Most wehicle
rldes will exceed the comfort level of
0,315 mis2 ufter o few hours, Moy
truck rides would alve exceed the
Australian Standard limits for health,
Jutipme amd comfor,

it should be noted that in the Sweatman
and Melarlune Study, avernre specds
varied. The average speed oftest vehicles
was 99 km/h on good roads (standard
deviations 1.8 6.6 km/h; ranye of 96 -
102 km/M). Om the rougher roads where
vibration was an issue pverage specds
were 94,5 km'h (standard deviations 6.5

13.5 ken/h; eange of 84 = 98 kau'h) and
9.4 km/'h (standard deviations 5.0 5.3
km/h; range of 84 = 96 km/h). Whilc the
reasons for these dillferent speeds are not
cxplained, the roogher sections of road
were also undulating and windy. This
wiostld have affected average speed 1o a
degree. However the writer's knowledge
of the test sections would suppest that
wehicles were driven to some degroee at
the speed the driver was comfortable with

that iz o lower speed was chosen in part
due tp gither the doviag demands or
comior.

Mscussions with the drivers of problem
vehicles revealed that:

* for those vehicles where wandering
and darling was severe i relation to

koeping the wehicle on the road
puvement (narrgw roads more of A
problem than wide) speeds less thun
100 kea'h were chosen to maka the
driving task manageahle;

= Fuor those vohicles with 2 drivers seat
vibraticn  problem, the fore-aft
vibration was the most uncom fortable

responscs o heing  continually

thumpsed in (he back were either to
slow doam or to Tean forward 5o thal
the sext upright did not contact their
hack,

= Symptoms they developed over time
incloded sore backs, difficulty in
uncurling their fingers aftee loag
periods of driving, gastric/intestinal
problems snd for some blood in the
urine and other symptoms, In general
these symptoms are consistent with
ohservations olthe effects of vibration
om the hands or the whale hody.

A3 symploms pgot worse therc was a
tendency for deivers o drive at lower
speeds, toke additional time off to recowver
from driving, andfor for the drivers to
reach the stage where they felt they could
not continuwe o trip, Discussions with
drivers indicated that trip times including
rest apd sleep  breaks  increased
significanthyand up to 20%, Interestingly
of the FOHRS studics drivers only one
actuzliy zef aboul obluining medical
advice in rclation to their symproms and
the likely Tauses.

WEYV - Indirect effcets on drivers of

problem trocks

The wibrations that alfected the vehicle

bondbng andfor the drver also affected

the vehicle in that vehicle component life
was significanthy redoced, Ttems whose
life was adversely offected commonly
inchaded tyres, engine, cab, slesper,
bonnel and radiator mounts; and shock
abaorhers. Tess commonly alfecied were
tab structures, dashboards, fucl tanks,
other body components and wheels.

These problems had two effeets:

(1) Costs for spare parts tyres and in
sorme canes fusl increased signilicanthy
when vibration wis bad; and

(2} Maintenance downlime
incrensed

Whole body vibralioa = Elfecis oo
Commereial Viability
The Australian interstate trock indusiry

also
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15 stroctured so that good to very good
comm ercial viability is achieved through
compheting 450 — 6000 km per week,
That is three round trips batween
Melbourne and Sydney or Brizsbanc and
Sydncy per week, or 1.5 roond trips
betarcen Mclbourne and Brisbane or
Adelaide and Brisbane per week. This
equaies to 55 70 hours driving per
wick.

OF course  problems gefting  loads,
maintcnance downtime, loading and
umifoading deleys, vehicle problems and
other factors reduce the actual avernge
travel owver the vear to o much lower
figure, The ABS Survey of Motor Vehicle
Lise has cstimates thot mibersiole bravel by
articulated trucks primarily used in

interstate travel is around S0% - 609G of

the dislance expected based on 4500 —
6000 km per weck. Survival im the
intorstat: transport industry 15 possible at
arcund 250 - 3000 ken per weck and 30
howrs of driving — returns will equal
averare male earnings  after  all
oparational and capital costs,

Ferepaet of slower speeds on viabiliy
Slower specds resalting from elforts Lo
comtrod the negative impacts of vibration

I
|

r

necessarily resull in longer hours of
driving. And cxeessive vibration con also
incrense the average length of hreaks
taken 1o recuperate. Ag indicated above
the increase in driving or total hours can
ha up to 20%.

Impact of increaved mainienanee and
Juel costs on viahility

An ineeease in 5% in maintenance costs
will result in an merease in downtime of
about 1% directly, A total incrcase in fael
and maintenance costs including fyres of
3% will require an Increase in driving
hours of around 996 - 13%  if ol
returng ave o be maintained, Hence the
overall impact is to require an increase of
driving hours of around 1095 - [4%,

FPyychologlonl  lmpacts of  evcessive
vibration related problems

Thg driver may chose to drive looger
hours to mointam his lotal income before
Lax, or (o accept a significantly redeced
standard of living. In either cose (here
will be a depree of increase in stross
experienced by the driver. Such stress
can add to [tigue. And if the vehicle 15
subject to wandering and darting, the
required level of vigilaaco required to

driva safely will be higher than for a
vehicle which did not have these
characteristics, Thess driving demonds
will lend 1o an inerease in mental ftigue,

Summary of impacts of excessive

vibration on fatiguc

Iznoring the impacts in the drivers health

ofvibration, cxcossive vibration has olher

effects thal mnduce fafigee in drivers
incinding:

3. A requirement (o inorease driving
hours by up to 35% to compensate for
slower fravel speeds and increased
downtime, and the mcreased cost of
maintenance and fuel, This increase
in driving howrs must necessarily
impact negatively on fatigue

4. Iocrewsed demonds i the droving lask
demand whers vehicles wander and
“dart”. This increased driving iask
demend necessarily resnlts in an
increase in fatigue;

5. Increased stress brought aboot by
eifher the need for moch longer work
hours or a zsignificont reduction in
tuxable income,

Benchmarking In The Management Of Hazardous Chemicals At Work
By: Dr. Barry Chesson, Dr. Mifos Neaved & Dy, Jamiv Jonsz, Edith Cowan University, Perth, Weslern dustratla, Emai! address

for correspondence; ™ nedved diocn. cdu.an

Abstract

Benchmarking of the techniques and approaches of other grganizations is becoming a popular way of bridging gaps and sesking
to achiove high levels of performance. There exist many sources of intormation in the form of external and internal sandards,
regulations, codes of practice, publications by professional institulions and similar. However, thees are clear shortfalls in terms of]
tpols and processes necded to identify arcas of opportunity and to overcome barricrs to the efficiont transler of ideas and techniques
from onc cnterprise to another.

This research study was carricd out within the mining and mineral processing industry in Western Australia. U has sought to
develop and tost new tools and processes (o make benchmarking activity and the transfler of technology, 1deas and approaches maore
efficient and meaningful. Stwdy outcomes and the new malerials that have been gencrated will assist with the selection of
benchmarking parmers and help {o identify “pockets of excellence™ for focused altention. This will eocourage and assist
prganizations to take sleps towards identifying and implementing Indusiry Best Practice in the clement of interest,

Introduction

One of the eritical performance areas for
the modern orpanization is environment,
health and safety (EHE). For some, this
is a prioritly area (o rank with production,
guality and cost. A select few have an
approach that transcends this - EHS is
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cmbedded in their values, Since safery is
a natural, shared value, progress in safety
points (o a lexeaing organization capable
of achicving its wider commercial poala
(ussell, 20007,

Within the EHS area, there ore AUmeroms
physical, chemical and biologicsl agents

that are capable of impacling on the
workforce, the community or the wider
environmenl, [azardous chemicals
represcnt onc arca under the ELS
um brella, The World Hezlth
Cirganization {1998) estimaies (hat the
todal number of chemicals in the market
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place is correnily about 100,000 and thet
the wvalue of total global annual
production is about L5 millon US
dollarg.  The Trternational  T.abour
Creanization  (eited in Chamber of
Commerce and Industry of WA, 1999)
cloims that each yeur there are more than
.1 million deaths aroond the world that
arisc from workplace activities. Ofthase
deaths, one-quarter result from exposure
to hazardons substances that give rise 1o
disubling illnesses such as cancor and
cardiovascolar, respiratory and nervous
system disorders.

Health risks have a number of features

that distinguish them from those in the

safoty area. The Heoalth and Safery

Execulive (1992, p. 33) suggests the

Tollowing:

= Ul health often resufts from complex
biologicel processes, such =5 the
repair of repeated domage (irrilaol
dermatitis), immunc responscs
{asthma}, or aboormal cell behavior
{cancers} = a5 distinet from immediote
imjury,

= These processes may inke place over
extended periods. Thus, hazards may

people have been put ot risk, Casesof
discase may continue for decades after
exposure bas been coirolled.

= The same discasc may have both
owcupaiional and non-occupational
cauzes, Asthma, back pain and long
cancer are examples of thiz,

+ Exposure fo disepse risks is. not
always apparent and 3 measerament
of the risk foetors is often required,

(venerally, substances that may be
deseribed as foxic, corrasive, explosive,
reactive, radicactive, lammable aod
similar should be considered hazardous
substances {Malachowski, 1995). The
hazard presented by a subslapce bas two
components - firstly, the inherent ability
of the subsiznce o do horm  and,
secondly, the ease by which the substance
can come n contact with the body
{Malachowski, 1995),

some  organmiFations  have  excellant
systems in place 1o monage chemicals
and prevent any deleterious cffocts on
people or the eovironment. (Mhees Gl v
address  hazardous materizls inoa
satisfactory way. For these
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organizaiions, a poor chemical safety
record  has  am impact on owerall
performance and can severely limit an
organization’s  productivity  (Winder,
1995).

This research study has drown beovily
from models, processes and tools that
bave come from the qualtty managemcnt
ared. It has sought to develop and test
ncw benchmarking tools and processes
within the provioce of hazardous
materizls  management,  Hazardous
materinls management is arguably the
most complex element to master under
the occupational zafety and  healih
umbrelln, 1tz maportance has been well
recognized by the indusirial periners
responzible for tripartite developmont of
occupational safely and health policy and
legislation in Australia,

Chemicals have potential to impact on
the workforce, on the public and on the
gnvironment. Al a Slate level, seversl
covernment departments have statufory
responsibilities n repard o coatrol of
hazardoos materials and in the responses
that moy be necessary when there s an

caly become apparent afler many | ]

This rescarch  stody  focused on
approaches (hoat apply o harardous
substances in the workplace. Tt has dealf
wilh maierials m peneral, rather than
with specific chemicals or groups of
chemicals. The rescarch has smempted
to simplily and demysiify some aspects of
the  complex  world of hazardous
materials,

Benchmarking practices around  the
world vary from simple, informal site
vizils (olien liille more lbas a lour,
supplemented by a3 fow  unstroctured
questions) to the verv complex and
formial variety, involving moaths or vears
of preperation, tcams of people and
exlensive documentation (MWL
Omonde, persomal  commuonication,
September 17, 1999). Unfortunately
there appears o be very linde belween
these two extremes, In the first instance,
potentially transferable ideas or
mnovations may be overfooked becanss
the approach is too cursory and 15 not
systcmatic. In the sccond, the complexity
tends to conline the approach to very g,
well-rezpurced organizations.

Benchmerking is widely regarded as an

important process i bridging the gp
that separates an organization from best
practics, whether thal be best o the
world, best in the nation o state, best in
the industry, best in the locality or, éven,
best in the street.

There 15 a need to develop materials that
accommodate the t(hree elements that
impact on occupational safity and health
culcomes, namely, organization of work,
the workplace enviroamen! and the
people  factor, Porthermore, these
materials need to be flexible, simple o
apply, bt of zulficient depth ond
effectivenzss 1o make the time and effort
worthwhile, This rescarch addressed

these 1ssmes,

Research findings
The research siudy set out to develop

effective tools and processes for the
benchmurking of harzardous matarials
managemenl praclices at medium and
lerge cnterprizes. Whila thers exisl many
sources of puidance and dircction in
terms of how occopational salely and
health should be managed a1 a facility,
there are cléar shortfalls in terms of the
Umplz pnd processes needed to identify
areaz of opporlunity and b overcome
barticrs to the efficient tranzler of 1deas
and techagues.

The principal Gndings om the study

were a5 follows:

»  The study penerated evidence that the
oz and processes are iranslerable 1o
other critical alements of accupational
safily and health management,

= There appears 0 be a relationship
between  “mnovation  scores”, a8
developed by the study and Lost Time
Injury Frequency Rate (LTIFR), the
lagging indicalor of OHS performunce
thet iz widely used across Australian
imdustry.

* There were marked differences from
sibe=io-site in terms of mensgement
style, employee owmership of
occupational  safety  and  health,
program  sophistication, sccess 1o
professionil resources, level of wee of
chemicals and similar factors.
Mevertheless, all sites had something
o offer in ferms of waovations.
These took many forms - variouosly as
3 product, service, tool, rescurce,
system, concepd of an approech,
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There was little evidenos of formalized ] and encourage a lot more bench marking

pecupational  safety and  health
benchmarking actiiny in Australia 5o 00
was difficult to drow comparizons with
other work. The Mational Oecupational
Health and Safely Commission (1996)
benchmarking kit provided a fow
examples of organizations that have set
up teams and have altempied o
benchmark subjects that fall under the
occupational safety and bealth umbrella,
but these appear to be scant in number,
It is more likely thai there is a degres of
lzss formal contact being made betwreen
clusters of organizations from time-to-
time and on quite specific items of
interast. However, rarely do the
outeomes ol such contucl bnd expression
in the published literature.

Recommendations

Thiz study is aovel in that if was the Lrst
formalized, occupational safety and
health-related, multi-site benchmarking
cffort in Western Australia, It was
unique in that it addressed compliance
iz5ues, (opether with  "bevond
compliance” efforts that fall under the
headings of organization of work, the
workplace environment and people
Inetors,

The rescarch stdy taped into curreat
thinking and practice with respect to
quality management and confimoows
improvement, organjzational
effectiveness, chanpe muanapement,
behavioral =afety, risk management,
performance measurement, reporting and
review, management systems,
compliance, standords, suditing,
benchmarking and technology transfer,
The study wsed a set of questionnmire
booklets to provide for a structured
coverage of the elements that fall under
the occupational salely and health
{zencral) and chemical safety headings.

The vigw by Walleck, {'Tlalloran and
Leader (1991) was that the wse of
benchmerking os 2 business improvement
too] has been impeded by three obstacles,
namely, the supposed superionty of
invention over copying, the "we are
untque”™ syndrome, and meral and legal
sanctions against "industrial espioaage”.
Successful benchmarking cxperiences of
the kind described in this research stody
should help to overcome these prejudices
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activity within industrial rroups of like
.

Whals same benchmarkiog oppiriumitics
may become readily apparent  in
"statemnenis  of pride” i Company
repofis, preseniafions and the like, as
aszerted by Tucker, Fivan and Camp
(1287, p. 9, olhers muy oaly come io
light as "pockets of excellence™ that are
ideptified during more formal
proceedings of the kind described i this
wark.

The information in this study and the
ol and processes that have emanated
froem it should be of nterest no:

= Private orpaccaiions thal wish 1o
better  understand  their  internal
processes and 6o fast track dherr
improwement cfforts in occupational
salely und health.

« Repulatory agencies that wish fo
promote the pursuit of Best Practice in
ocoupational =alely aod health and
who ars secking some evidence of a
commitment W that objective by
operations  that are within  thewr
Jurisdiction,

« Empioyees and cmplayee
represenfalives secking resssurance
that  cmplovers and  employer
oTganizations are vigorously secking
to  improve the workplace
cnvironment and redoce the incidenos

of imjury ond disease.

Materrals and approaches desoribed in
thiz research study should encourage
organizations to seak out benchmarking

pariners and o cxiract the benelis that |
| wourself spainst the best. Forvard Busines

g0 with vnderstanding internal business
processes, sharing of ideas and fast-
tracking of mmprovements. As
pocupational  safety amd  health
benchmarking m Weslern  Awsiralia
hooomes a maore  cntmenched  and
recornized business praclice (he wery
procisscs and tools themsclves will
evolve to a new level of effectiveness.

Conelusions

This research study focused on crenting a
means to better identify benchmarking
apportunitics in occupational safely and
health (gencral) and in chemical safety.
There appears to be consideruble scope o
further develop the tools and processcs

that have been described - with a view to
application in other areas of sccupational
safety and health, such as electrical
safery, machmery safery, confined space
work, mobile squipment eperation, work
at heights and similar. Benchmarking
lechoigues ond processes arc powerful
aids in the porsoit of best practice and in
the continnous improvement cftorts being
applied by many businesses around the
world. Hopefully, the rescarch work
described o ihis document will stimulate
greater and more meaningful application
of benchmarking to health and =afety in
the workplace,
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Preparing For A Clirical Dose of Y-20 TheraSphere™

A HazMat Tech’s Perspective

By; Mr. Kenneth Nichier, EMT, WEO-CHMS. f.:'-l.pmfr:lﬂ.":u!anm.frr}M.rr.nqu"Hf.::.l'J'h:.lm!.”-'c:ﬁ.r_r Rodiation Safely Office, University

af Louisville, Lowiseille, Kentucky, Emotl address for comoci: Ermghind;

Ahutrncl.

¥-90 TheraSphere iz used to effoctively target and destroy tumors in paticnts with cancer. Whilc this treatment is very bencficial
to the paticnt, it can hold considerable Harblal consequences. This arlicle describes the procedures that are used at the University
|of Lowssville Fospital to prevent nawanted Y-20 TheraSphere spillage ocourring during the nse of this produet in the hespatal’s

|oporating soite.

Tntroduction

The University of Louisville Hospial 5 a
400+ bed facility that provides a full
range of diagnostic, therapeutic,
emergency and surgical services,
including the region’s only Lavel 1 Adult
Truuma Cenler. Ther koowledge ol the
latest medical reatments and technigues
means @ paticnt st the Universily of
Lowsville Hospital will receive the most
up-to-date treatment in the region. One
such treatment is TheraSphere™.

Thmﬂ.phmm 15 atherupeuiic treatment
that delivers radiztion directly to tumors
in the liver using glass Micro-Spheres.
The tiny beads (or infra-hepatic micra=
spheres) measara ong third the diameter
of o human bair, wod are embedded wilh
a radicactive element called Yrrium 0
{%-90), o Beta emitter. Millioas of these
micr-spheres are injectad into the blood
stream through a poided catheter inlo the
hepatic artery, (he Liver':s main blood
supply. When they arrive in the Hver, the
radiation-laden spheres pef lodged within

| the smaller blood capillaries that sustain

mors. Because they are lodged in the
umer, the spheres Y-90 componont
radionctively decays within the tumor
mass. This feature allows for a much
maora targeted treatment of the tumor and
signibcanily reduces dumape (0 lbhe

surrcunding tissuc.

While this freatment is very bencficial to
the patient, i an beld considerabls
HazMat consequences. From the Hazhiat
Tech's perspective, extra caobion is
warranled in the set up of (he operaimyg
suite and the delivery device doa to the
EXTEEME confamination problems
facing personnel and the facilmy if the

| product pets loose,

Bulely Frecnwiions wsed dwuring lhe
administration of TheraSphere™

The vial coolaming the spheres 15 infused
with IV salinc under pressurc doring the
delivery of the ireaiment. The delivery
pressure varies, but our Radiation Safety
Office uses 12 to 20 psi. Ifa leak occurs

doring the procedure, the radinactive
micro-sphere saline solution may be
spraved aboul in any direction and the
evaporation of the saling will cagag the
micro-spheres to have the ability to
become airborne and readily distributed
i air ewrrents. They may then becomie
Indged in sgall cracks, foor seams,
clothing, and may possibly be inhaled.

The consequences of a leak consist of
copfamination of personoel oand the
closure of the proccdurc room  for
decontamination. Most hospitals have 1
e 3 Cardiac Catheter or Intarventional
Rodiology suitey. ‘Therefore, the revenue
loss from having to close the suite while
the desontamination 15 underway could
be enormaons,

Y-90 iz a purc Bota emitter with an
averape energy of 0.94 MeV and has 3
half-lifz of 64,1 hours, The sverage
number of micto-spheres per dose iz seen

ith The following lable,

Table 1. Avernge number of micro-spheres per dose,

The first step in contamination control is

to prepars the room, Our stafl’ start by
removing all unnecessary tables, carts,
cquipment and any other items that may
become contaminated if a spill occurs on
the floor. Mext we completely cover an
spproximately & ool area on the floor
around the opcrating table with a

150f 36

DOSE ACTIVITY | MASS IN MILLIGRAMS | MILLIONS OF SPHERES
(GBq L 10%) (mCi) :

3 81 27 1.2
3 135 43 2.0
7 189 63 18
10 270 50 40
15 405 135 6.0
20 540 . 180 50

"~ *Provided by MDS Nordian '

textured absorbemt paper with a2
polyethylene backing. The paper is duct
taped in place and all overlapping seams
are taped, This type of paper has proven
to hold up onder the oot traffic and carl
iralfic ol (he operatiog suite, Also, doeto
the teocture of the paper, if a spill were to
oeur 1f would absorh the liquid and kesp

the micro-spheres contained i the

bextures.
The TheraSphere™  cquipment  sct
consist of the delivery device,

administration tubing, nccdles, meters,
waste vial, dose vial, waste container,
and sctup dircctions / procedurcs. This
equipment 15 arranged ob A eparate table
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from the operaiing egyuipment. Both
tables are draped with serilo sheets and
gevvaral sterile absorbent towels are placed
on ench for use during the procedure.
We ensure the table used is sturdy
enough to handle the equipment and the
pressure of dhe dose Jelivery, The
delivery dowvice is then assembled in
comsullation with the detailed
instructions. The first possibla leak or
spill could ocour during this procedure.
To prevent contamination of personngl
during this step, lab coats, shoe covers,
and ghoves are mandated and worn.,

The delivery fixmure consists of faor main
componenls, o stninless steel base, 2
Fad6OR dosimaters, a lower acrylic box,
and an wpper acrylic shield. Other purts
include an TV hag post, wranch, locking
pin end supplied waste contaimer. Omnco
thiz swstem is assembled (he
administration twhing iz ready o bhe
conpected and the dose vial is ready for
mfozion,  The next step invelves
comnecting the tubing from the 1V bag m
the syringe, and then o the red stopeock
which contrals the saling into the mlet
line. The dosimeters ure placed in their
holders at the dose wvial and the Buos
stopeock. The dosimeters allow the Dow
of the micro-spheres to he followed.

The lamper seal 15 removed fom the
dosc vial and the plug iz removed by
applving surpical fape fo it and liftiog 5t
out, The dose vial seplum 5 cleaned
with an aleohol swab naing long forceps
or teserers, Then nesdle purdes are
placed on the septum and the infet and
outled needles are placed into the guides,
piereing the septun. Extra care w5 taken
when peercing he seplum dus to ihe
possible release of the micro-spheres, An
additional line from the Muc stopeoek is
then placed into the waste vial,

Omce this procedure iz compleote, the lines
to the blue stopeock, and only @0 the blue
stopeock, are primed. The technician
watches for leaks at each of the Luer lock
huebs, inlet and cotlet needie connections,
and seplum. A reading oa both
dosimeters should now b present.  If
there is lenking or the pressure rending
on tho syringe cxcceds 30psi, then the
procedure 15 sborted. The sdministration
tobing sct-up as a whole unit iz then
disposed of into the waste conlamer. The
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needle puides are now removed and the
needles are inserted the rest of the way
into the dese vial, Careful attention 15
required nof to dislodge the needles from
the lines and from the septum causing a

' spill. The needie hubs are taped down to

the wial, The lape holds the needies m
place under the pressure of the delivery
und belps to prevent them from coming
out of the septum,

Unece all of these procedures are
completed, the device 13 ready fo be
hooked wp to the patient. Before
conpecting the line to the patient, a
sterile towel is placed under the catheter
eonnection ond in the spate between the
patient and the defivery device, This
belps catch any possible lcakege. Once
the catheter is connected, the position of
the cathoter is once again verificd and the
admimsiration of the dose can begin.
During the administration we check for
lcaks st cach Luer lock hub, the wial
seplum, and needle connechions. IT a
teak occurs, the procedure 1= aborted.
Adier the first Nush, most of the spheres
arg delivered and the repding on the
dosimeter next 1o the vial is cloge 1 the
hackground. The dosimeter near the bl
slopopck may bove o reading due fo
sphcres lodged in the connecction fitfings
or due o the close proximity o the
patient. Additional flushes and light
lapping on the fitings are used to remove
all spheres and bring this reading down,
Tapping is light a= if the fittings come
Ioose this will cause a leak,

Onee the dose has been dalvered, the
doctor eemoves the cotheter and places it
in the waste jar. There may be some
residual  spheres i the end of (he
catheter, We inform the doctor not to
pull the catheter out m such & motion
that will cause slinging of bDlood or
cxcessive dripping off the protected
areas. The residoal spheres af the end of
the catheter are still 3 contamination
bazard. The delivery device table iz now
moved away from the patient and the
clean up can begin.

The tubing 1z nod discennested. The IV
Bag, tubing, and both vials are placed as
s whole unit mto the waste jur. The
towels, draping, and any surgical
supplics used are checked for
conlamination with a survey instrament.

i

If these are determined fo be
contaminated, they are placed in the jar
a5 well. Someone i3 posted ot the entry
and exit poing of the room with 4 survey
instrument o enswre all personnel
mvolved with the procedure are not
conlaminated. For cxfra precaution we
place a sticky mat al the door o calch
any possibiec shos  covering
contamination. In sddition, the wheels of
the bed are checked for contamination
belore they role the patient out. Finalby,
the fioor covering and remaining areas
are monitored o onsere Ao residul
contamination is present,

If the procedure wos a success, oaly the
catheter, the delivery device tubing wnit,
doctor”s gloves and (he towel voderneath
the connection would be required to be
placed in the jar, The lid should be
placed on the waste jar and the
recommended checks per MDS Mordian
should be completed, The waste jar is
then ready to be moved to a radicactive
waste accumulation area. The Ooor
covering paper and remaming supplics
arg disposed of in the normal refuse and
the reem can be tumed back aver to the
operating suite stafl,

Il the procedure was not 2 success and &
spill oecurred, a deconlaminabion kit
should be located nearby.  Owur kit
congizts of 3 parbage can with a liner bo
hold all the towels, sheoets and floor
coverings that would be contaminated. If
the contamination was nod contamed and
it reached the unprotected flooe, cor staff
would use o Swiller Wet Jet™, This
system sprays o ligquid cleaner that would
keep the spheres from becoming dry and
the sbsorbent pod would contain the
suspended  spheres. All  personmel
imvirbved would be thoroughly checked
with & survey wnstrument and a complete
decontamination of the room would ba
done, Additional equipment i our kit
consists of gloves, Tyvex suits, absorbent
paper, fape, oand wvarious suTvey
instruments, The room can not be
refurned to service until it is thoroughly
surveyed and decontaminated.
Conelusion

Az you com sec, there arc many stops
invislved with the TherpSphears ireaiment
that could cause a possible HazMat
incident. Bad, with the proper raining
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provided by MDS Mosdian, the stendard
and effective operating procedures, and a

prepared HaeMbal Tech on stoff, the nisk

can be greally minimized.

Prevention Of Cumulative Trauma Disorder In Office Workers

Who Use Visual Display Unit Work Stations
fy: Mz Mary Anstee. Address for correspondence iy email: msnfblveyonder.conk

Absiract

In this computer age it is important for Safety Professionals to be awarc of fhe impact that Cumulative Traoma Disorder can causs
to employees and their employer and ways that it can be prevented from oceurring in employess in their workplace, This article
deseribes what Cumulative Trauma Disorder is. It reviews current published literature ahout Cumulative Trauma Disorder and
makes recommendations for safe work practices to minimize or eliminate the incidences of Comularive Trauma Disorder oceurring

te office workers who use visunl display units for their work,

Introduction

Cumulative Tranma Disorder (CTD) isa
dizorder of the musculoskeletal system
that results from the prolonged and
gradunl buoild wp of tiny amounts of
damage or micro raumas. Cumulative
Trauma Dizorders are part of a larger
group of Musculoskeletal Disorders
(MST25) and are particularly concemed
with damage to the neck, upper back and
upper limbs including hands and wrists,
The damage occurs to tendons, bones,
mustles, nerves ond other soft body
tissnes. Frequent exposure (o repelilive
mions, sustained or awioward postures,
static muscle loading, lorceful exertions
or vibration can kad to the fissues
becoming urifated and mflamed.

Tissos inflammation and the subsequent
reduction in blood circulation .may
eventually overwhelm the body®s capacity
to heal itaclf. In extreme cases there may
be permanenl Lssue domage and
disability (Feinberg, 2004). The modern
workploce includes many clerical and
desk based jobs thal mvolve the use of
visual displey units (VD). These jobs
demand only minimal, physical effortper
task, however they ofien require the
worker to remain in unchanging sitting
postures  while enpoping in highly
repetitive tasks for extended periods of
tme. The combination of sustuined
postures and repetitive motion is the
muor contributing factor to Comulative
Trauma Disorder problems.

The term Cumulative Traoma Dizorder
has cmerged over the past decade snd
inclodes dizorders such as repetitive
girain  imjuries (B3I, carpel tummnel
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| writer's cramp (Ireland, 1998).

syidrome  (CT3) and  occopational
overuse  syndrodne (OD5) RSI W
particular was an epidemic of 1980": and
coincided with the growth of computer
based and mmomated ccoupations. It
follows on however, from s historical
prodecessors telegrophist’s wrist and
ESIL,
CTS and OO0S5 focus on  repetitive
motions as the key factor in the onset of
tizsue domapge.  However, the human
body is made for movemeni so repetitive
motions themsehves are not necessarily
injurions, Susluined or awkward
postures that inferrupt blood sopply Lo
lissues and siop the remowval of waste

| products, sech as the lactic acid produced

by muoscle cell work, are far more
stressiul to the body,

Whilst there 5 no one universelly
agcepled  defmition of  Comulative
Travma [hzorder in the medical
litevature, it is gencrally recognized that
acombination of repeated molions and/or
sustained postores  are the main
coniributors to the condition (Feinberg,
2004; OOSHA, 200]; Harrington, [995;
PEQSH, 1997y The cost of Cumulative
Traoma Diserders [0 companies and
individualz iz significant in terms of
mmjuries, lost workdays and  worker
compensation clams, Direct and mdirect
costs of Cumulative Tranma Disorders
were estimated by OSHA in 2001 o
exceed 3USI00 billion annually. These
disorders ropresent a sigmifcont and
growing number of claims and costs for
worker compensation (OSI1A, 2001).

As workplaces continue to hbecome maore

and more computerized, a5 schools mvest
more and more in computers for stdents
and as compters play an increasing role
m our leisure time activities, the impact
of Cumulative Trauma hsorders in the
workplace will continue to grow (Bemer
& Jacob, 2002). Appropriate and
effective prevention and intervention
stralegies are needed by companies in
order w0 redvce the direct and indireet
eoats related to Cumulative Tranma
Disorders in the workpluce and to
promote an injury free, productive and
maotivated workforee.

Poblizhed Cumulative
Disorder Research Findings
With the increused computerization of
the workplace in the past 3 decades
workplace injurics related 1o
musculoskeletal  disorders, including
Cumulative  Trawma  Disorders  and
Repetitive Strain Injuries have been the
fopie of much recently published
litcrature (Awerbuch, 2004; Feinberg,
2004; Helliwell & Taylor, 2004:
Shultheworth, 2004; Berner & Jacobs,
2002; Richardson, 2002 Nainzadeh &
Malaptie-Lin, 199%; Ircland,
1998;PEOSH, 1997; NIOSIL 1997
Millender, 1996; Webster and Snook,
19943,

Most researchers agree that these injuries
are a cumulative effect of micro traomns
tey st body tissne that gogurs 1o such a
degree il overwhelms the body's natural
capacity to heal itzalf (Feinberg, 2004;
(SHA, 2001; Harringlon, 1998; PEOSH,
1997). Two published definiticns of
Comulative Trauma Disorder are as

Traonma
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fdlowws, “Cumulative Trauma Disorders
are imjorics of the muosculoskeletal and
nervous systams that may be coused by
repetitive  tusks, forceful  exertions,
vibrations, mechanical compressions
(pressing  sgainst hord  swrfaces) or
sustained  and  awkward  posilions”
(PEQSH, 1997). “Cumulstive Trauma
hsorders are disorders of (he
muscaloskelctal and nervogs system s that
may be caused or agrravated by repetitive
motions, forceful exertions, vibeations,
mechanical compression, sustzined or
awkward postures, all occurring owver
extended perods of nme” (Fanberg,
2004},

The most common published symptoms
ol Cumulafive Urauwma Disorder are noa-
specific or diffuse arm or upper limb
pain, with or without associated neck
pain {Awerbuch, 2004; OSITA, 2000
Harrington, 1998; Millender  1994;
FEOSH, 1997). As there is no obvious
injory, broken bone or bleeding, nor a
single accident or always a single event
that can be found as contributiog o the
aymptoma  of Cumglative Trauma
Disorder there is some dispule o3 Lo
whether in fact it s a  medical
pheovmenon al all (Awerbuch, 2004,
frcland, 1998). There are & number of
studies {Awerbuch, 2004: Irelund, 1998)
that strongly soggest that RSls and
Cumalative Trauma [Msorders are in facl
non-physical, socio-political phencmena,
It should be noted that when Awerbuch’s
paper was published m the Feicemal
Medicine Jpwrngl, 204 1 was
accompanied by an  editor™s  nole
acknowledging that readers would have
varied approaches (o0 managing their
cascs and that opinion among that
paper’s relerees differed 1m0 regard
Awerbuch s stance.

The overwhelming majority of (ferature
recognizes [hal Comulative Trauma
Disorder does coxist and that while
repetilive motions and sustained postures
are koy causal factors, there may also be
a number of psychosocial factors such as
workplace moral, attiteds of employersw
workers, poor worker self-csicom and
tack of mumal loyalty between workers
and their employers thot play o role in
the worker’s presentation and perception
of the injury (Feinberg, 2004; OSIIA,
2001; Helliwell & Taylor, 2004).
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The phyzical dizcomfort itselfis only part
of the Comulative Trauma Disorder
phenomenon (Ireland, 1998, Awerbuch,
2004, O5HA, 2001, Ewoahand, 2004,
Dorto, nd). As it i$ an “invisible’
condition the dispule over the existence
ol ST or other Cumuwlative Trawma
Disorderz can lcad to confromtation
belween workers, emplovers und medical
Prﬂ-ﬂltlﬂﬁﬂrﬁ Thiz in turn canscs more
distress snd may delay  ireatment,
recovery and return o work, Treland
{1998) suggests that in the majority of
ESI cases durimg the [980%s “.. palients
wirg  differentiated from  those with
genwine work related injurics whose
sym ptoms are reproducibla, with physicat
signs casily defined, discase identifiabla,
and response o physical treatment
predictable.”  Awerbuach, (2004) in his
paper o 1he Avstralian epidemic ol RS,
quotcs Hadler (1996) who describes RSI
gs “not & clmical event...dt is a socio-
political pheromenon,”™ Ireland (1998}
goes on to describe supposed ESL
sufferers as emplovees who wera “Tughly
suggestible ond engaged in menial
repetitions  tasks  with  litle job
satisfaction.”  Irgland docs agrec that
mosl putients Jid indeed suffer from the
symptoms of which they complained.

This culiure of suspicioa surrounding
those in genuine discomfort and pain can
only lead to further paychological distress
and forther compound  the  issoc.
Suspicion that they will not be belizved,
or that they will koose their emplovment
position if they report have Cumulative
Trauma Disorder can promote amployess
nof to report Cumulotive  Traomn
Disorder signs and symptoms to their
employer or medical practitioner when
they Oral occurs. Emplovess with work
related Comalative Trauma Disorder may
continue to work unbl the pam becodtes
a0 severs that they can hardly move the
affected part of the body and the (ssue
damage i3 beyond the stage of the body
being able to repair itself, even with
considerable rest of the damaged body
part, Thia pun on movement sod
inability to use the affected part of their
body due to Cumulstive Triuma Disorder
affects not only the injured cmphoyees®
ability to perform puid work, bul also
home and leisnre activitics.

Many workers compensaliva laims for

Cumulative Trauma Disorder were
considered @ be frivologs and their
claimants  sccused of  ‘syvmpiom
magnification” ((EHA, 2001, Symplom
magnification however is not sympiom
fabrication. Symptom magnification may
be due (o poorly uvnderstood foctors such
as physical cultural or psychological
forces {Etonhand, 2004). Dorto (n.d)
states that i 15 extremely mmportant for
treating physicians to undergtand the
difference between ‘malingering” and
symptom  magnilication”  so that
treatment for genuine cases is not delayed
and regovery time and the extent of
FECOVETY 15 0T Compromised.

There 1s sorme diffieulty in cxtimating the
financial cost in the workplace of
Comulative Trauma Disorder
{Harrington ot al, 1998; Wehster &
Snovk, 1994). This is due in large part
to the conflict over delinitions (and
therefore the classification of the injury)
as well as Cumulative Trauma Disorders
often being calculated as part of the
wider range ol musculor skeletol disenses
that occur in the workplace {Workeover,
2004; NIOSIL 1997, Nainzadeh &
Malantic-Lim, 1992% In 1997 the
Matiooa] Instibule for Ceoupotional Salely
and Health (NIOSH) reported that calls
o s imformation services regurding
work related muscoloskeletal problems
wis second only to guestions regurding
chemical hazards (MIOSH, 1997) The
“invizible’ nature of the injury often leads
o confroniation between emplovess and

| employers  who may  challenge  the

validity of the complaints (OSILA, 2001).
Enswing litigation befors resohang ofthe
case adds to the financial and human cosl
of the injury (OSHA, 2001).

The United States Asency for Health
Care Policy and Ressarch reports that
muscular skeletal disorders are the
counmry’s most costly  category  of
workplece injuries and illnesses ond cost
B0 Willwn  annually  for  workers
compensation claims with another $100
billipn  c¢ost 0 be added for lost
productivity, cmploves furnovers  nnd
other  indirect expenses  (Biomorph,
2001).  In their paper 'The cost o of
compensable upper extreminy cumul ative
drenemm dizorders’, Webster and Snook
(1994} acknowledge the difficulty in
determining the costs of Cumulative
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Trawma IMsorders. Thev onalyvzed data
collected  from  the Liberty Mutoal
Insurance Company and estimated that
the total compensable cost for upper
extremity Cumulative Trounsa Disorders
in the Lmited States of America was
SUS563 million. Namzadch & Malantic-
Lin {1998} concur with this and also
report that workers compenzation claims
for wpper extremity disorders in the US
i 198% were estimated =t 3563 million.
WorkCorvgr Western Awsiralia (2004}
reports in its statistical report on workers
compensation clams, that in 2002/2003
musculoskelemal and conpective tissus
diseases accounted for the highest
average days lost for female workers.
Adding further to the complexity of
dealing with Cumulative Trauma
Disorder in the workplace is the goestion
of causality (Milleader, 199%8). In cascs
snch as Cumulative Trauma Disorder
where there is no single ‘accident’
responsible for an imjury it becomes
difficult to establizh to what degree it is
the workplace (hal is responsible for the
injury  (Millander, 1996; Awerbuch,
2004, Feinberg, 2004). Millender {1996)
in his paper on muscelar  skeletal
disorders in the workplace states that
“o.ocauzal relationship of disubilily (o
employvment has become a socio-political
issuc with decisions based oo different
state legislation plus legal decisions,™

The hman cosl of any work relsted
injury is difficolt to measure (Harringion,
1998, The pain associated with the
mjury itself can be debilitating but the
psychological cost can be ogually
significant and is often borne not only by
the injured party but also by family,
friends and work colleagues (Ilarringlon,
1998). The lack of a visible injory can
cast doubt on the honesly of the worker,
which increascs psychological stresses
and 3dds further conflict to the problem
(Kirsh, 2003; OSHA, 2001},

There is a considerable smount of
published lmarature availabls in relation
to dealing with Cumulstive Traoma
Disorder in the workplace (Feinberg,
2004; COHC, 2000; PEOSH, 1997, OSHA,
2001; NIOSH, 1997}, With relatively
mioor  vuristions, the majority of
publications fwus on the Dllowmg key
elements as crucial in  cffective
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prevention  and management of
Cumulative Trauma [Disorder or other
muzcelar  skeletal disorders in  the
workploce, Education of the worker and
the employer as o the oplure of
Cumulolive Trauma Disorder. How to
recognize the poteniial for Cumulative
Irauma Dizorder in the workplace and
the early signg of Cumulative Trauma
Dizorder in a2  workar, Workears
behaviors, emploves postures, cquipment
and workplace design,  Workplace
factors such a3 morale, employer
smivgdes, enjoviment of work ete. The use
of rchabilitation programs in chronic
cases. (Feinberg, 2004; Richardson,
2002; Berner & Jacobs, 2002; CDC,
2000; PEOSH. 1997: OSHA, 2001;
NIOSH, 1997).

Feinberg (2004} suggests the importance |

of ‘participatory” erpopomics mm which
the workers are involved in developing
the erponomic program. The purposc is
to legitimize the ideas to the workers as
well a5 o give them ownership of their
recornm endations and therefore a more
committed approach 1o prevention
strategies developed, In its "Elements of
Ergunemic  Programs® primer  for
workplaces, MNIOSIT (1997} advocate
‘showing management commitment in
addressing  possible  problems  und
encouraging worker invobvemcnt  in
problem-solving  ecivities'. PEOSH
(1947} states that worker involvament is
the key to success in eny ergonomics
progeam,

Richordson (2002 ) raports the example off
the Visiting Nurse Association of Texas,
which  mmplemented a  Cumulative
Trauma Disorder prevenlion program in
response to the $200,000 per year cost of
Complative Trouma Disorder injurics in
their department. The result was a
dramalic decrease m Injury amd a
significant improvement in  staff
refentron. In controst are the results of 2
smdy by Bermer and Jacobs (2002)
designed to look at the gap berween
exposureé  and  implementation of
computer wirkstation ergonomics in the
workplaca. Tha subjects were university
slall and  slwdents, O the 355
respondents, T0%% had cxperionced some
sympioms of Cumulative Traoma
Disorder associated with  excessive
compuber use, 50% bad some exposure to

COMPUIET  Wworkstalion ergonomics
mformation but only 10% reported
implementing their knowledge in their
compuler reloted tazks,  Clearly the
efficacy of some education programs is in
question and the quality of delivery is
crucial to the effectivensss of the
programs aod their subscquent effect in
the workplace.

Published litcraturee related w uwse of
laptops in the workplace has increased as
their prevalence in the workplace has
incrensed (Hedge, 2004; Berger, 2004;
Atig, 2004; T'WA, 2001; Fraser, 2002;
Ergoindemand, 2004). Whilst some of
the material i3 reluted o stodies
specifically on the wse of laptops and
their eflects on the user (Fraser, 2002}
care must be taken when comsidering
other muaterial dircctly rolated o
companies Eelling ‘ergonomically
designed® office furniture
{Ergoindemand, 2004). Owver the past
decade there has besn o significant
ingrease [ the use and ownorship of
laptop compoters in both the work place
and in the home (Hedge, 2004; UWA,
2001)  There is alzo a trend towards
increased wse of laptops for school
purposcs (Fraser, 2002; Durke & Peper,
2H)2). The benefits of computer mobility
for work and travel are inveluable in
today's mobile socicty bat these benefits
are offaet by the ergonomic challenges
thal use of a laptop conTputers present
{(Hedge, 2004: Berper, 2004; Atic, 2004;
UWA, 2001; Fraser, 2002).

Ergonomic problems related o laptop
computer use are due o the roosport of
the computer and the use of the computer
(Hedge, 2004; Fraser, 2002; TTWA, 2001;
Ergoindemand, 2004). In a study of
school age children vsg laptops at
school Fraser (2002) discoversd that
when laptops are combined with lunch
boxes, books and other paraphernalia,
students were ofien corrviog more than
20% of their body weight in their bags,
Amgrican Medical Association [ARAY
guidelines suggest that no more than
15% of the body weight should be carried
for ooy length of time (Fraser, 2002;
Atic, 2004), University of Western
Avgiralia policy puidelines suggest that
with anything over Skg in weight
afternative methods of transport 1o
persomally carrying objects should be

World Safety Jownal Wil XV, 2, 2005



school and tertiary education programs
(Fraser, 2001; Feinberg, 2004; [FWaA,
2001; Shottleworth, T004; Bernor &
Jacobs, 2002). For moany peopls, more
tme i front of the computer means less
time involved in  physical activity.
Studies suggest that oor lack of physical
Liiness and therefore poor posiure und
muscle tone, comtribute to an individuals

propensily to develop muscoloskeletal |

injurics (Feinberg, 2004; OSHA, 2001;
Burke & Peper, 2002).

In the long term there 15 o risk of
compromising  the physical and
psychological health of workers
emploved primarily to work at computer
workstutions if it iz not recognized that
there are zignificant changes in the
conlemporary workplace. With foresight
and education, employvess and employers
can work towards cneuring the workplace
15 # safe one end that, where appropriate,
good work practices and ergonomically
sound principles are transferred to the
home, education and leisure situation.

There are a numbor of factors, which

may have a significant impact, positive or

negative, on the long-term health of those
who spead o consderable smount of
work time at a computer workstation,

Many of the following [weiors, iF oot

managed correctly, have the potential o

impasl megadieely oo the long term

health of workers primarily engaged with.
activities involving sipnificant perigds of
time using computer workstations andfor
laptop computers; '

* Increasing  compulerization
autoraation of the work place.

« Computerization of ‘traditional’
dezign skills = Computer  Added
Design (CADY), praphic design.

* Increases in home computer use —
bodh for work related | educational and
loisnre activities.

* An Increasing number of adults and
children using compuler=based games
as a form of leisure, This is of
parficular  significance ws  studies
suggest that children spending more
time in front of the computer are also
spending  less tme  involbved  in
physicol pelivily,

s+ Az  workplaces bocome  mors
mechanreed and compulerized we are
lcading more sedemtary  lifasyles.
Lack of personel physical fitness and

and
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the associated lack of conditioning
may leave a worker more suscepiible
o devaloping musculoskaletal refated
i jUries.

= Technology and computer skills are
an neressinely mporianl element of
the school carricutum. FErgonomics
must play 2 more consistent end
ezzential role in computer educalion,
as children arc particularty valncrablc
o lrming poor work postures and
work hehaviors at a time when their
bodies are continually growing and
changing,

= Schools  and  terbary  cducalion
institutions encouraging stedents Lo
use laptops for overyday use take on
the sdded respomsibality of their zafe
implemcntation, Laptops are heavy to
trumsport mod are of an inheremtly
poor  ergonomic  desipd. The
advantages of using a laptop in schood
may 1 [l be ootwelghed by the
crgonomic disadvantages that can
cause 1l health in the user.

= More flexible delivery methods for
adult education programs - online
external study units réquire students
W spend many hours n front of a
com puter,

s {icneric cducation programs that do
nod farget the specilic nesds of the
workers they are targeted at.

The posifive and proactive monagement
of Cumulative Traoma Disorders in the
workplece can alleviote or mitigate the
potential impacts of the fctors Listed
above, For many organizations, work-
related injuries such as Cumulative
Trnumna Disorders are o subsiontial dram
on eoonom ic resources, inchuding worker
tme off lost productivity, medical
treatment, lowering of worker morale nnd
other indircet costs. It is therefore in the
best interest of suwch orponirzations to
approach the issne of eccupational injury
managernent with a positive, comemitied,
‘whaole company’  stratogy. Az
erponomics and bBuman factors are
principal coatributory factors o the
couses of Cumulative Trogma Disorders,
they then present o viable means of
prevenbon aod memagement of the

dizorder.

Reocommendations for minimizing
eemulative tranma dizorder
CCOFTenca

Published litarators offers & wide range
of erponomic programs designed to deal
with  work-rolated  muosculoskeletal
injurics and their management (Fledge,
2004; Feinberg, 2004: CEP, 1994;
DA, 2000 NIOSH, 1997, PLEOSHL
1997 T A, 2001, CT0C, 2004; Fraser,
2002: Breust, 5, OHS Rchabilitation
Cogsultanl, persooal communication,
Cetober, 2004, In addition, nrany
povernment agencics provide puidehines
o use by orpanizations. Some examples
are the National Code of Practice for the
Prevention of Occupational Owernse
Syndroma (NOHSC, 1994) and the
Cice Ergonom ica Conzensus Guidehnes
{Oregon Government, 2004),

Every work situation is different bot the
following elemenls present a prociicul
way to identify and evahate ergonomic
hazards and o berin efforts to improve
workplace desipn. In conjuaction with
attention safe work processcz and to
sound ergonom ic workstation sef up it s
imporiant to address the psychosocial
factors that may play a role in the
perception  and  presentation  of
Cumulative Trauma Disorders in the
workplace. Koy clements in designing
siralegies [t Cumulabive Trouma
Disorder prevention in the workplace are
education, prevention and rehabilitotion.
Eduration

Educaton of emplovers and emplovees 15
the single most important aspoct i
regard to prevention of Cumolative
Trauma Dhsorder in the workplace,
Forward planning and  cducation i3
erzential to minimize the rizk o those
wirkers  whose job fosks or work
envirpnments put them at increased
likelibood of developing musculoskeletsl
disorders or Cuomulative Trooma
Dhzorders. There also nocds to be
awareness of Cuomuelative Trauma
Dizorder, its comiributing causc: and
winys of mutirating those nsk factors,
This can lcad to the development of
strafepies pimed at providing o safer,
more prodoctive workplaca,  All parties
need o identify their Cumulative Trouma
[hzorder prevention responsibilities and
develop the necessary  skills  and
knowledge to implement corroctions to
any  unsafe work processes [OSHA,
2004).

As Berner & Jacobs (2002) concluded in
World Safaby Joarnal val 200, 2, 2005



school and tertiary education programs
{Fraser, 2001; Feipberg, 2004; TIWA,
2000; Shumtlewarth, 2004; Bemer &
Jacobs, 2002), For many people, mora
time i front of the computer meons less
time involved in  physical activily,
Studies suggest that our lack of physical
bitness and therelore poor posture and
muscle tone, coniribute to an individoals
propensily o develop musculoskeletal
injurics (Feinberg, 2004; OSHA, 2001;
Burke & Peper, 2002).

In the long term there i5 a risk of
compromising the physical and
psychological health of workers
emploved primarily to work at computer
workstotions 1f it 13 not recopnized that
there ara significant changes in the
contemporary workplace., With foresight
and edvcation, emplovess and epaployers
can work towards cneuring the workplace
15 # sale one end that, where appropriale,
good work practices and ergonomically
sound principles are transferred to the
home, education and leisure situation,

There are a number of factors, which
may have a significant impact, positive or
negative, on the long-term health ofthoss
who spead o consuderable amounl of
wirk time at a computer workstation,
Many of lhe [llowing [clors, il ool
managed correctly, have the potentizl to
mpact megaiively oo the long ferm
health ofworkers primarily engaged with
activities involving sipnificant periods of
time wsing computer workstations andlor
laptop computers: T

= Increasing  compulerization  and
putgmation of the wark place.
= Computerization of ‘traditional®

design skills = Computer Adsded
Diegign (CALY), praphic design.,

« Increascs in home compoicr osg —
both for work related . educationsl snd
Tgizure activities,

s An increasmg number of aduolts and
children vsing compuier-based games
as a form of leisure, This is of
parttcular  significance a5 studies
sugrest that childron spendimg more
time in front of the computer are alzo

spending  less  time  involved  n
physical activily,
« An  workplaces  bocome  maore

mechaneed and compolerized we are
leading more scdentary  lifestvles
Lack of personal physical Giness and
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the associated lack of conditioning
may leave o worker mors sosceptible
o developimg muscoloskeletal related
injuries.

= Technology and computer shills are
an ingreasingly important olement of
the school curmiculum. Ergonomics
must play a more consistent and
cesential role in computer cducation,
as children are particularly vulmeruble
to forming poor work postures and
wark behaviors at a time when their
bodies are continually growing and
changing,

= Schools snd tertiary  education
institutions encouraging students to
uze laptops for cveryday use take on
the added responsibility of their sale
implementation. Laptops arc hcavy to
transport and are of an mberenily
pooT  crgonomic  design. The
advantares of wsing o luptop in school
may in fact be outweighed by the
ergonomic disadvantsges that can
cause ill health in the user,

= More flexible delivery methods for
aduli educalion programs — online
external study wnits requirg stodents
to spend many hours in front of a
Computer.

»  Oeoenic educabion programs that do
not target the specific nocds of the
workers they are targeted at.

The pesitive and proactive management
of Cumulative Troume Msorders in the
wiorkplace can alleviate or mitigate the
potential impacts of the factors listed
above. For many orpaniealions, work-
relmted injuries such a3 Cumulative
Trauma Disorders are a substantial drain
on ceonomic resourees, meluding worker
time off, lost prodectivity, medical
treatment, lowering of worker morale and
other indirect cosis. [l is therelore in ihe
bost intorest of such organizations to
approach the issue of oocopational injury
management with & positive, committed,
‘whole company™ strategy. As
erponomics and homan  clors are
principal contributory factors to the
causes of Cumulative Trauma Disorders.
they then presemt a wiable means of
prevention and manpgement of the
disorder.

Becommendations for minimizing
comulative trasvma disorder
OCCUrTCOCE

Publizshed litersture offers a wide range
of ergonomie programs desipned o deal
with  work-related  musculoskeletal
mjuries and ther management (Hadze,
2004; Feinberg, 2004; CEP, [996:
(YSHA, 2001 NIOSH, 1997; PEOSH,
1997, Uw A, 2001; CDC, 2000, Fraser,
2002: Dreust, 5., OIS Rebabilitation
Consultant, personal communication,
October, 2004). In additicn, many
government agancies provide goidelines
for use by orgenizations. Some examples
are the National Code of Practics for the
Provention of Oecopational (wvernsa
Syndrome  (NOHSC, 1994) and the
Office Ergonomics Consensus Guidelines
{Oreron Governmant, 2004},

Every work situation is different but the
following clements present a practical
wiy o idenlily sod evaluate erponomic
hazards and to begin offorts to improve
workplece desipn. In conjunchion with
attantion safe work processes and to
sound ergonomic workstation sof up it is
important o address the psychosocial
factors that moy play a role in the
perceplion  and preseatation  of
Cumulative Travma Disorders in the
workplace, FKey elements in designing
strategics  for  Cumulative  Trauma
Drisorder prevenlon in the workplace are
cducation, prevention and rchabilitation.
Educati

Education of employers and employees is
the single most Importent aspect in
regard to prevention of Cumulative
Trauma [Msorder in the workploce,
Forward planning and education is
essential to minimize the risk to those
workers  whose  job tasks or  work
environments put them ot increased
likelihood of developing musculoskeletal
disorders  or Cumulztive Trauma
Disorders. There also oeeds 1o be
gwercncss of Comulative Trauwma
Disorder, ms contributing cansss and
ways of mitigating those risk factors.
Thiz can lead to the development of
strategies aimed at providing a safer,
more productive workplace. All poarties
nedd to adentify their Comulative Trapms
Disorder prevention responsibilities and
develop  the neccssary  skills  and
knowledge (0 implement corrections to
any unsafc work processes (OSILA,
20043,

Az Berner & Jacobs {2002} concloded 1
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their study *The pap benween exposure
and [mplemeniotlon  of  computer
workstation ergonomics In fhe
waorkplace” the quality of the sducation
program will larpely determing  how
effactive it will be in the longer lerm.,
Cieneric programs are of limited value, a3
they do ool take info account the wide
variation hatween workplaces and
workstation set-ups. Education programs
need 1o be fadored o produce positive
effects for the workers in specific
Sitwations.

Az with any quality edecation program,
the cmployer and the employees
themselves need 1o be positively and
actively engaged in understanding how
the concepls of pood crgonomic sct up
and having safe work processas applies to
them. The invoiving of workers in the
management of their own well being in
the workplace can have positive Qow oo
effects for staff moral as they feel
“walued" by their emplover. This in turn
addrosses  zome  of the  perceived
psvchosocinl  aspects  of  Cumiulative
Trawma Disorders in he workplace
relating by poor self asteem and Jack of
trust with emplovers. Ewen  belors
cducation, provention of Cumulative
Travma Disorder workplace, work
process and cguipment used sirafegies
should be implemented.

Provenrion .
The majpor elements of prevention
strategics can be divided into the
[ollowing key arcas, Waorksite
evaluation, work area, workstation set-
up, work posturs, work habits and
working with laptops,  These may be
further adapted or expanded oo in
relation to specific work procosscs and
situations.

Worksitc cvaliztion

When conducling a work sitc check look
for signs indicating a polential for
Curnulative Traoma Disorder in the
workplace, Sipns may melude frequent
reports by workers of aches and painz,
Job tagks that invelve static or awkward
postures for a long period of time, work
tasks thatl involve repetitive motions over
a long perind of time or employees
complainimy  that they do not have
enough time to do their work salely with
i emplovment hours.
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Emploves factors are important (o
consider when condocting this
evaluation. Employee [olors include
employes suitability for performing the
work tasks, if the employee bhas been
adequately traimad for the job that this
person 15 required (o do and if there 1s
previous histary of Comualative Trauma
Disorder m similar job tzsks, The last
point in itself 15 nol a reason for denying
employmient byt it may indicate that a
job-specific  functional capacity
ewaleation should be conduced.

When performing a work site evaluation
it i3 important to check that the employer
and employees are aware of Cumulative
Truuma Dnsorder, its contributing factors
and the besl ways 0 provent its
accurtence. Chock that employees are
aware of whom fo oo to if they roguire
more help with their station s2f up or if
theyare feeling physical discom fort while
condwciing their job tasks and that they
are trained fo understand the best
ergonomic set up for theit workstation,

Job design i an important foctor to
eonsider, Chock that emplovess have
enough lime to complete their work
safely, that the work does nol involve
repenied movements over time or is

| monotonous and static and check that

there scope for moving sround and
varying job fasks, There musl be well
documented policics and procedures that
are used by employees so that they know
how to perform  their work safely.
Equipment used for cach work task
should be suitable for the task, For
exmple, are headsets available for
employees required 1o do o lot of
telephone work or does the employea use
a laplop compuler for extended periods of
time without 2 suitable docking station?

Assezz if employees know how to adjust
the compoaents of their workstation. The
work arca should be large cnough to
comfortably accommodate the worker
and allow & foll range of motion when
completing the required tasks, Thers
should be énough room for all the
materials and cquipment that are nesded
at the workstation. Frequently upsed
items, such as telephones, should elose at
hand,

Check the work station sct up. For
example ideally there should be a desk

with adjustable height that iz stable and
large  enough fo  accommodats  all
pecessary equipment, Chwrs should be
adjustable without the vsa of tools, have
wide and deep chair pan, waterfall
(rounded) edps, be of adjustable height
and have an adjustable forwardhackward
ilt. Office chamrs alse neocd to be
upholstered (foe comforlable sibiing),
have adjnstable lombar support, 5 legs
{for stabality) and easily swivel. Footrests
should be provided if neceszary o
prevent short statue employees” foet from
dangling above the floor,

Check thar work tasks are desipned so
that employess can take mini breaks in
batween burst of typing to rest the hands,
fingers and wrists. Formal rest breaks
Iroen computer work should be organized
for every 30 10 40 minuies, These cun be
active work breaks such as a changas of
task, for example, photocopying or fiting.
Excrcize breaks that include prevenlative
strefching should be incloded at least on
an hourly bases if there s oot fask
rodztion in the work perfoemed, Hoors of
work should alse be checked to enzure
thal 3 lot of overtime that imvalves longer
time af the keyboord 15 avoided.

Some jobs may allow employees 10 swap
roles during the duy. For exsmple,
librarians may spend some fime shelving
books then swap over to manning the
desk. This allows workers to become
involved in a wider range of task
requirements. The varicty of posturcs and
task demands spreads the load owver a
wider range of musculoskeletal fnasucs
and reduces net siress 0 o specibc
structure or group of body tissues such as
eand, wrist or arm muscles,

Check that thera iz encagh lighl Tor
employees o seo clearly to work as
unspitable lighiing can coatribute o
visual discomfoet. Cheek that offices
where compoters are used have low wall
lights so that there is not glare on the
computer screen. Observe If curlaims or
biinds need to be adjsted to minimize
glare, Reduce overhead lighting (where
possible) and use indirest or shaded
lighting where possible. Use o glare
shicld or computer monitor shickd if
pecessary. As well as ensuring hal the
lighting is right for the work performed it
15 also mmporiant to check that emplovess
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onderstand the best work postures 1o use
when working st & computer work
sIation,

Work postures
Cheek that czch employes who wses a

ompuler has thelr moenitor sel wp
directly in front of the person, not to the
stde or angled, as theose positions reguire
neck Twisting when looking af the
computer serecn. The top of cach
emplovee’s compuler soveen should be at
or just below ecye level when this person
1% seated up right. The computer moaitor
should be at 3 comformable viewing
distance which is approximately an arms
length away, Ancther point to check is
that the document holder is alongside the
mopitor and al the same disiaoce away
from the operator as the compater screcn
so that work to be typed 15 easily read.
Employees should be encouraged to have
their cye sight checked at least annoally
io see if they require glasses for reading
s that they do not dewelop eve straim,
Many Australian government agencies
supply enaplovvess with new free reading
glagses on an annual basis if the tested
employee's  oye  sighl  requircments
mdicate that this 1= necessary.

When employees are using  their
computer key board chock thet they
mamlain their elbows close o right
angles, that their wrists are held as
stragght and az flat as possible — ool
angled tothe right or lef or bent upwards
or downwards. Kevboard shoold be
located close o the emploves to avoad
over reaching, Emplovess shoold be
positioned in front of the center of the
key board, The letter B 12 at the center of
the computer key board and provides an
casy rcfercnce for this position. The
computer mouse should be placed 1o each
emplovee’s reach zone for maximumy
comfort and hand eyve coordination.
Emplovess should keep their wrist in a
neuiral position when ever possible o
restthewrist museles, Emplovess should
not rest their wrists or arms while typing,
but should rest these in between bouts of
yping, sven 1F only bricfly,

An interesting foct is that Cumulative
Trauma Thsorder did not occor i the
duys when secretaries used type writers,
The difference befween tvping on a type
writer and 2 computer is that with the
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type writer the typist had to hit the keys | »

quite hard to produce the letter on the
paper. Thiz required more muscular
action (und consequently produced o
better blood How 1o the vied muoscles)
ihan thisl aeeded o bype using o compuier
where the keys are taped lightly to
produce the letters oo the paper. There
was also ool the slatic muscle loading
due to the need to hold the hand up right
whet using a computer mouse for long
periods of ime,

Using good posture and task rotation are
sowme of the best ways [ prevenl
computer  work-rebated  injury. When
performing the work site asscssment
check that employoes are sitting in a
comiortable posiion such as sitting back
in the chair so that the spine is supporied
with their foct flat on the floor or 2 foot
rest. Employess shoudd have a gap of
scveral centimeters berween the edge of
the chair and the back of lzgs o aveid
Tz of circulation 1o the less, Emplovess
should awvoid the sitting in the samc
position for too fong and be encouraged
to shift positions at least ewery 15
minutes 10 eas¢ muscle  lension,
Lmployees need to fool relaxed whilz
TVping,

Telephone work

Continvous telephone work con also be a
cause of Cumulative Trauma Tisorder
particularly il the emploves cradles the
telephone between their head and neck.
If telephonc work is a froqeent job task
thea arrange [or the vse of o headser,
Encourazge employeas to use telephone
work as an  opportunily to change
pasitions af the desk and stretch their
working muscles,

Laptops
Lapiop computers are not recommended

a5 being vied as the pricvary compulers
imn the office or =t home. Lapiop
compyters are ideal for raveling, takiog
into the field, allowing mobility between
Job sitez and working from home - but
should only be used for short periods of
time, If a job task regulardy involves the
wse of a laptop for more than one hoor at
a time then the following puidelines
should be taken into account.

* Employ all of ihe erpoaoomic
guidclines assocfated with traditionaf
compuler szt up.

Antach a full size monitor.

s Attach an external kevbooard. This =
particularly important iftravaling and
uzing multiple work sites. Rnise the
laptop t the level that a traditsonal
montor sereen would be set al,

» llse an external monse.
s LUse a docking station.  Particularly if
the lapiop 15 used regularly i the feld
and in the office this will allow the
laptop to be more easily hooked 1mio
maniters, keyboards, CD ROz,
printers and other peripherals.

When transporting a lapiop computer
ensure that employees kesp the tal
weight of objects being carried to lass
than 15% of their body weight or to no
more than 5 kilograms. Ensure that they
cirry only the essentiol luptop sccessories
and consider what other paraphernalia
ey may have fto carry with them.
Provide emplovees wilh a specilically
designed backpack with wide straps and
preferably chest slraps or provide them
with a rolling carry case if this i3 possible
i Cumulative Troums Disorder. If
however, employees do  davelop
Cumulative Trauma Disoeder sl work it
is important for the workplace to have a
good rehobililation program,
Rehahilitation

Emplovees should be cocouraped fo
report any signs of Cumuiative Trauma
Disorder as early recognition, evaluation
und treatment of Cumuolative Trauma
Mhzorders can stop this mjury  froam
becomimg o major  problem with
permanent damage o body lssees. As
SO00 &5 AR imjury i3 reported on
investigation needs to be conducted and
wirk processes must be cvaluated and
changed 1o improve occupational safety,
There is little heakh bencfits after
rehabilitalion n sending employees who
have soffered Comulstive Trauma
Dizorder back to do the zame unsafe
work processes that cansed their injury.
Howing safe work praclices 15 imporiang
alzo to prevent other employeos being
injured due to the smme work related
CARLE,

Early rehabilitation of an  injured
cmployee  redoces the human  costs
mvolved g workplace injury a5 well as
the company costs mvolved in an
oeenpaional wmjory. Behabilitalion for
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Comulative Travma Disorder involves
gppropriots  reatment by o qualified
octupational health oriented physician
wndfor rehabalitntion  comsultant, The
medical managemeal of an injured
wirker 1z largely dependent on the
compensation  system  and  legal
orgenization of local or national
government agencics.  Rchabibtation
cases may be managed (hrough aison
between the cascworker assigned to the
injored individual, the treating physician,
and the employer. Bemren o Wark
programs will be managed as soon
appropriate by the coseworker,

An expectation should be created of an
garly relwrn to work during  carly
discussions oo work capaciby.  As
fendons or muscics that have been
injored by unsufe work practices should
be given time to heal allernative work
which docs not stress the injured tisspe
should be found for the employee until
the damage has been repaired by their
body. The role of altorative, modified or
slected duties (nnd steering clear of
terms such as “light” duties) should ba
eiplained ag this hefpa the worker to
focus an a return (0 aormal work dutics
goal rather than the negatives of their
sitpation. This approach is particularly
important when dealing with workers
obder than 40 years as many of them will
only know of the “bed rest™ approach lo
any injury and wounld find the current
approach thal loruses oo function within
pain limits quite foreign. For those
employees whose tissue damage is 20 bad
that thay do not respond to trentment,
vocational  rehobilitation may  be
recommiended.

Conclusions

In today's computer age where work,
cducation and Igisure aclivifies cam
invelve using computers for many hours
a day, preventing Cumulubive Truuma
Disorder for office workers who nse
visual display unit work stations is
important for the Safety and [Health
Professional, A review of published
literature has indicated that the key
strategics to use to achicve thiz are to
provide emplovess wilh enough tme to
do their work safcly, have safe work
proceszes and provide both the employer
and relevant emplovess with education
vn specific strategies to usc to prevent
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Cumulative Trouma Disorder in their
workplace, IT any employess do develop
Cumulative  Traomaz Disorder 8 is
important  to  implement  proactive
rchabilitobon practices a5 00m &5 any
employee shows any signs of Cumulative
Trauma Disorder. However provention of
Cumulative Trauma Disorder should be
aimed for rather than rehabilitaizon. To
help evaluate work there 5 a wscil
ergonomic checklist for  prevention
Curnulative Trayma Disoeder for office
workers who pse visual display onits
included as Appendix A,
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Appendix A
An Ergonomic Checklist For Freventing Cumulative Trawms Dizorder For (ffice Workers Who Use Visual Display Units

WORE SYSTEMS Yes No
Are vour keying and mouss sctivities mterapersed with a viriery of other work tasksT Lo
Do you hove & vortety of jobs w do cach duy?

A voir work rabes within your capacity?

Iz your warklood rensonnbly comstong?

[0 you inclode micro-panses in your work (e.g. resting your hands on your lap whilst wailing for 4 document 0 load or be saved)?
CHAIR SET U

Dhows o chair have fully adjustable height, back tilt and back rest positions?

Es vour chair correctly adjusted: -

Are vour elbows level with or slightly higher than vour keyboard when you trpe?

ks the hambes aupport of the chair in the amall of your back?

k= your sitting posture upright?

Are wour Fesd fan on the Roor o an 2 foseest?

Auc your lenecd of apgeaomately $0°7

COMPIUTTER SET UP

Arg vour monitor and keyboord positioned directly in front of you?

b vur ermsniles prosslinensd sk arm's length?

I vour kevbosrd located close to yvour by io aveicl over reaching?

Are svour eves leved with the wp line of characters?

s vour mouss locoted close to the keyboord?

Arc your shooiders relaxed when the hands are resting oa the keys with the upper arms hanging natorally and the lower arms at
approximately 9077

WORKSTATION LAYOUT

Are all frequently vsed ftems at aom’s rench?

130 v bt o downgmeent holder in line with or cdloss to your monitor?

Ciun you ¥iew source documenms without excessive turning or loeking down?

Are freguently used booka/fTke: stored in fling cabinets o shelving berween mid-thigh and chest height?

Iz there o telephone hendser pvailable Joe usc?

WORK POSTURES

ocooaoo opooog
oooCcoono oooo

-
e
—
—

booono O Ococ
cCoCca O oOooo

e
(=

Is your chin fucked o towords the chesl and aligned with the spine rather than poking forward or upwords? C 0
Are wou altering your scated posters regulardy throughout the duy, =2 reclimng whilsl on the phone, Siting upright w key? 0o 0O
Are your wrists straipht and in line with the foremrm whilst keying or uing the mouse, in order to avoid cxecasive bending to the side or upwards71 [
Do you perform your work break exercises enec or twice a day? O o

**5 1}l you uoswer N0 to any of the questions? Please discuss these guestions with your Supervisor or Decopational Safety BEepresentative™™
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SARS...The Story So Far: Public Health And Safety Implications
Ry: Dir, Poter A, Legeat, MDD, PRD, DrPH, WSO-CSE/CSMICSS/ACSSD, Associate Professor, School of Public ITealth and Tropical
Medicine, James Cook University, Townsville, Ausiralia. Email address for correspondenca: Poter Lepeat@ou eduan

Abatract

SARS wis the st global health emergency of the 215t Century. The volume of international air travel allowed SARS to spread
around the world with unprecedented speed. The Tull political, economic and sociul impecis of SARS are only just starting to
be measursd and reporied on. The close interdependence of economies and markets cortainly appeared to amplify the coonomic
impact of SARS considerably. The airlincs and travel industry were hit very hard, especially in Asia, where they had already
sullered severely from terrorism and the Irag war, SAES emphusized (be pature of the global village where an outhreak of a
dizzase in one country can lead to an outhreak in another country. In the case of SARS, it will bo important to aim for climination
of the source of the vitus. The question s, cun this be achieved?

Tntroduction
The outbreak of a severe aotypical
pocononia, termed  Severe  Acute

Eeosprratory Syndrome or SARS, m a3
Vietnamese hospital led o the World
Health (rganization (WHQ) issuing a
elobal aleri on SARS on 12 March 2003,
On this day, 535 SARS cases werc
recognized in hospitzls in Hong Kong
Ilune: and Simgapors (WIHD, 20035
The resultant investigation revealed that
an epidemic of this mysterious disease
had been ongoing in southern China
sings Movember 2002, In a story i Time
Asia (Unmasking o erisis, 2003, p. ) a
Shanghai-based respiratory specialist was
reported oz stating that "Our primaory
congern is social stability, and if a fow
people’s deaths are kept scorct, it's worth
it t keep things stable” In the enrly
stages of the cpidemic, there were
pemmine concerns that this may be the
“ruper bug” thatwould eod the haman race.

Imitial respaonse

By 15 March 2003, the WIIO had berun
b0 1ssue 0 serios of unprocedanted ravel
aleris  and  recommendalions,
Crovernments and the press, espesially in
non-SARS  allecled  coualbries, wese
thought to liave been glow to strike the
right balemce betacen  timely  and
Frequent risk communicaliion and placing
the rizk in the proper context. A further
press release by the WIIO had worse
THEWES

On 20 March 2003, the World Iealth
Organization doctor who first identified
the fast-zpresding poecumonia that has
killed 54 people worldwide has himself
dicd of the disease. “Dir. Carle Urbani,
an experl oo communicable diseases,
died today of Severe Acote Rospiratory
Syvodrome™, the Geneva-based UN health
ageaey sald In oa statement, using the
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provisional name that doctors have given
to the illness (Thomson, 2003, p. 1)
Meedless o say, instantaneous
communicabions slevated pubhe concern
often 1o the point of panic and this added

to social and cconomic disraption.

Effects on the airlines indostries

Airline staff concerns escalated and crew
took to wearing masks and gloves. Hot
towels were penerully removed. During
aircraft  cleaning, masks and  ovo
protection were used; however the usual
agents that were used 1o dizinfect again
such wiruses, such a3 Sodium
hypochlorite, could ned be uwsed on
aircraft without risking damage W the
arcrall frame. The iravel indusiry was
one of the first casvaltics and the impact
coald be zeen imoaress such as Hong

Kong (Wilder-Smith, 2005),

Cathay Airline psssenger numbers
dropped [rom more Than 30,000
passengors per day o less than 7,000
g per day. Losses were in the
arder of USIy 3,000,008 per day, More
than 16 airgraft were parked and foreed
leave and pay cuts for $tafl ensued. The
outhreak had cxploded within a month 1o
cawse some 3000 cases and more than
100 deaths in 20 coontrics on all
continents.
Global response
In the meantime, the global diseass
response had moved infe high pear.
Fapid communications and intermational
technicel co-operstion led fo  the
dizeovery of the infectous agent, i1s
genome and cundidale tests or the now
virus, On 17 April 2003, a cansative
agent, a Coronavirus, wus conclusively
identified (WHO, 2003a, WHC, 2003h}
This type of vinus was already known o
couse some milder forms of respiratory
illnces (soc Figure 1)

Figure 1, Electronmicrograph of SARS

Coronavirus

e

Soarea: Centers for Discase Contral and
Prevenbion, USA. (2005, p. 1)

There was atill however no vaccine and
no effective reatment, with o case falality
ratio of 15% and many unexplained
features. People had zpread the disease
around the world by raveling home
carrying the SARS in their respiratory
tract. The important question of disease
ironsmission  remained largely
unanswered, Mong-the-less, the publc
[ace of SARS had come 10 be symbolized
by a mask - an appropriate image for o
dizease still shrovded in mystery,

Discase surveillance moved very quickly
into high gear. The main fools for public
health were:

# Surveillance und screening, with he
humble thermometer becoming a key
tood in the battle apainst SAES

= Isolation

= Contaes tracing and follow-ap

= Cuorantine and trovel restrictions
{WHO, 2003h).

The rigk of geliing SARS on planes was
vory bow, but sophisticated mmaging umnd
screening  procedurss  iostimted  at
airports had made the risk virtually zero
although profection could nof be 1005
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puarantesd (Freedman, 2003; Wilder-
Smith, (Goh & Paton, 2003,

Dhther successfol measures  nsnTeted

ppmnst ZARS meluded:

= RARS-dedicated  hospitals, which
were raprdly buill in China

= Mass media campaigns.

Spread of SARS

Public health experts and
epidcmiclogist, examining the SARS
epidemic, expended a preat deal of “shoe
leather™ to ry to reselve the mode of
transmission of the wirus. Afrbome
iransmission  appeared  unlikely, It
sgemad more hkely that transmission
Wiks.

* mainlfy porson to person

= through direct respiratory droplets

= hand contamination

= fomites

= possibly also fecal-oral transmission
(WHCY, 2005h).

The bottom line was that this now
emerging  viruz  was  sufficiently
rumsmissible (o couse o wvery loarge
epidemic if unchecked, Buot it was not 30
contagious as to be uncontrollable with
good basic public health measores,

Specific recommendations

Public health officiels announced a
number of measures 10 be used against
SARS m light of their mvestigations,
namely:

Figure 2.

= Education about recognition of SARS
sympioms and early health seeking

= Vaccination againat influgnza, as
influenzs symploms mimic those of
SARS

= Edvsation on droplsl precaubons

s Moone who had boen in contact with
a known BAES case, whether m
SATS-alectsd area or elsewhere,
should cross an internationsl border
for 10 doys afier the last conmtamcl
(assuming fhey remaincd
asymptomatic) (WHO, 2003b).

By June 2003, there had been g dramatic
reduction m SARS cases notified (ses
Figure 2).

Source: World Health Organization (2003, p. 1)

Probable cosos of SARE by date of repart
Woridwide™ (n=7.588). 4 March = 10 Sy 2003
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Afiermath

It appeared that the epidemic had been
comtrolicd by these simplc moasures, but
it required lorpre elforls by Governments
and health care staff, especially in China
where most of ifls public health siafl
mowved to combat SARS, A well-informed
wod cooperative public supporicd thar
work. Mone-the-less, from 1 November
2002 10 T August 2003, there had been:
+ B4l cases in 30 covniries

= T442 recovered

* 915 deaths
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s Case flalily ralw of 11%

+ 20% were health care workers (1725)

s [n Auvsiralia & cases, no deaths [WILD
2043},

There is 2 need for continued wvigilance
and surveillance for cases (Freedman,
2003). There is also o need for
continuing testing of point of care
diggnastic tests. The origins of this
emerging infectious discase al:o necd
further mvestigation, parliculurly (he
possibility of one or maorc animal
reservodr, which will also mesd to be

iovestizated and addressed with ongoing
surveillance.

Conclozion

SARS waz the Lrst plobal healih
emergency of the 215t Century, The
wolume of imternational mir travel allowsd
BARS 1o spread around the world with
unprecsdented specd, The Mull politacl,
coonomic and social impacts of 3ARS are
only jost starling fo be measvred and
reported on. The close interdependence
of economies and markels certainly
appearcd to amplify the coonomic mpact
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of SARY considerably. The airlines and
travel industry were hit wery hard,
especially in Asia, where they had
already sullered severely from tesrorism
(World Trade Center on Scptember 11,
20010, Kuta m Bali, October 12, 2002)
and the Irag war. SARS emphasized the
nalure of the global village where an
outheeak of & diseuse 10 one counlry cum
lead to an outbreak in anather country, In
the case of SARS, it will be important to
aim for climination of the source of the
virus. The question is, can thizs be
achiewed?
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Abstract

Over exposure o the sun can cause many health problems including, sun bumn, heat stress, heat stroke, dumage Lo the immune

Introduction

Linial recent years & sun tan had been
regarded by o vest majorily of peaple as
something to be admired and envied.
Exposure to the sun in Australia is
accepted a5 parl of (he daly envirooment.
Over the 1ast 21 years the Cancer Couneil
Australia’s education campaizns like
“Scagull 5id™ and his “Slip, Slop, Slap™
pngle, “SunSmart™ school programs and
the promotion of “SunSmart” workplaces
have encouraged more people o apply
sunsereens aod wear bats,  suitable
clothing and sunglasses as a means of
prodecion (The Caneer Counel
Australia, 2003a; 2004b; The Cancer
Council of Western Australia, n.d.). Prior
tw thiz many children, and adulis, in
Australia would lic on the beach, or in
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their backyard, 10 get sun tanned as this
wis thought (o make them look beautiful
and to boost therr intake of natural
WVitarmin I As a resull of thas Australia
now has the distinction of having a
popalation with the highest imcidence of
skin cancer m the world.

Australia offers unlimited outdoor sports
activities all yeor round, with the focns
on Tamily cutings and the opportunity o
get outdoors to soak up the fresh air after
being cooped up in the home, office or
frctory during the week, Activities such
a5 nethall, soccer and foodball n winter,
telaxing days pottering in the garden
during springlime, surfog, boaling and
other water activitics in hot summer
weather and lazy days around the

{system, allergicreactions, keratosis, photokeratitiz, photo confunctivitis, pytergiom, basul cell carcinoma, squamons cell carcinoma,
malignant melanoma and death. As well as discussing the health effects cavsed by over exposure Lo the sun this article makes
recommendations for intervantions to ba implemented o prevent these health effect, particularly for our door workers.

barbeogue or lersurely walks in the cool
autumn days all contribule o expodures 1o
the sun on a recrcational basis The
promize of covler lemperalures of the
beach on days where the thermomeler
cab sore o above 35 degrees Celsios for
some people is too hard 1o resisl

With recent health campaigns in
Auvsrralia to “Take 30 minutes” for
physical activity more and more people
have adopled a regime of daily walks
cither betore or after work, or during
their lunch break, with the objective of
aftoining a healthier mind and body,
Individually people hove a choice of whot
sort of recreational activitics thoy cngage
in, but whal of (bose people such s farm
workers, construction workers,
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gardeners, sea divers and outdoor activity
workers whose job opportonities and
livelihood are dependont upon  their
ability o work outdoors for prolonged
periods of (e,

Some sclf employved people who work
outdoors have the option of flexible
working hours - starting at daybreak and
finishing before mid-day, or they arc able
to work shorter hours during the extreme
heat of summer, opting for less pay rather
than stroggle through working in
extreme tomperatures, However not all
outdoor workers are afforded this luxury,
Not only do outdoor workers spend long
perinds  expoded 3 the sunm whilst
carrying out their dnily business, but they
face further cxposure when they jom their
families and many olher Austrolinns io
outdoor leisure activitics. Tt iz no wonder
ithen thai out door workers are placed
high ranking in the risk croupings of a
nation that has the highest incidenece of
skin cancer in the world (The Cancer
Council of Auvstralia, 2003%; 2004a),

tieraviolet Radiation

Through the electromagnetic radiation
specirum (EME) the sun cmits bent vin
infrared rays; light and sualight through
radigticn  and ultraviclet radistion
(LR, Electromagoestic  radiation
specirum is characterized by wavelength.
The wavelength measurement for ulilra
violel radistion is 1,000,000,000% of a
meter and 15 koown as the naoometer
(nn) (National Health & Safaty
Commission [NOHSC) 1991 Ulra
violet radiation 5 present in Jifferent
forms and is affected by sunlipht passing
through the atmesphere (WHO, 2004a).
Vocuum wlire violel radinfion s wery

dangerous but, like Ulira Violet-C, is |

absorbed through the atmosphere and
does not reach the earth ([MOHSC],
1991). Ultra Violet-A is least affeored by
the atmosphers and hes the highest
presence in sunlight, canses damage to
the skin and eve and increases the risks
of skin cancer and melanoma (WHO,
2004n;. [NOHSC), 1991; The Cancer
Council Australia, 2003a).

Ulirn Violet-BB 13 the most domaging
form of ultra violct radiation even thongh
it bas a lower presence due to the fact
that approximately 20%% of it iz absorhed
by veone, carbon dioxide, oxygen and
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water wvapor when sunlipht passes
through the atmosphers PWHO, 2004a).
UV-E capses sunburn, sontam,  ove
damage, skin ageing and skin cancer
(The Cunger Coungil Australin, 20052).

A slight benefit of ultravielet radiation
lics in the fact that it acts 25 3 stimulant
for Vitamin Id which is essential o the
body’s abscrption of calciom and
phosphorous assisting essential sheletal
development, blood cell formation and
functions of the immupne system.
Hewrgwrgr, only 5 o 15 minutes of
sunlight exposure to the faca, arms and
hands just 2 to 3 times 2 week in the
summer maonths s required D maintain
sullicient levels of Vitamin . Whilst
some health benefits in trealing certain
illnesses caused by Vitamin D deficiency
can be realived, over exposure cun bave
short and long torm damaging cffects
which connol be negaied by the perceived
immediate benefits (WHO, 2004e),

Environmental Factors

Siratospheric ozone absorbs Ultra Wiolet
Eadiation by Blockng the outpof of g
Violet-0 and Ultra Vielet-B from the
sum, but depletion of the oxone layer has
reduced the protection cace offered by
this natural filter. Decreased atmospharic
ozone has exposed both the environment
and human beings to greater levels of
ulira violet radiation; the most hazardous
form being Ultra Violet-B. As well as
being affected by the global depletion of
oeome, absorpiion of ultra violef radiation
by ozone can be affectod by time of day
and time of year WHO, 2004¢).

In "Fhe Nun and Cherdoor Workers - a
wirrkploce Fazoed™ the Concer Counl
Western Australia  {COWA)  warns
workers that in Western Avstralia levels
of nltra violet radiation are the mosi
mtense between Llam fo 3pm and arc
generally highest in the summer months
of Movember through to Februsry when
the skigs are clear, The southern region
of Western Awvstralia experiences thg
highest levels of ulira violet radiation in
January, Thia s six times higher than
ulten violel rmdintion receaved in July. In
the far north of Western Australia all
year roond ulira vielet radiation Jevels
remain high to extreme (The Cancer
Coungil Western  Apstraliz, 200da,
April)y. Ulira viclet radiation is reduced

i winter when the sen 15 lower i the
sky ([NOHSC, 1991]).

Somg people balieve that if the sun 50"t
vigible in the sky then they won™t pot
sunburnt = this is nod trug. In its
informution sheet “Abonr wiravielsr
radiatinon” the Bureau of Meleorology
(Bobd) advises that cloud cover reduces
integsily bul the extent of cover Is
dependant on the amount and type of
cloud (Bureau of Mcteorology, 2004).

Even on a cloudy day water molecules
and fine particles in  the ogarth’s
atmosphere con sel a3 a dispersant o
scatter  high  levels of ulira  wiolet
radintion throughout the carth's
atmosphere {WHO, 2004}, The Bureaw
ol Meteoralogy reports that on a cloudy
day a small break o the clowds can cause
u short but very intense burst of padiation
to reach the pround. By reflecting and
refracting the rays emitted from the sun,
some clouds cam owven increzse the
intonsity of the uwlirs wviolst radiation
(Burenu of Meszorology, 20047, In
addition, Altitede, Latitude, Ozone, and
ground reflection all impact on the level
of exposure (WL, 2004x).

According to the World Health
Organization (WO UY levels merenss
by 4% with cvery 300 meters ahove sca
fevel. This is becouse the higher the
altitude the thinner the atmosphera and
the less palural filter of witra wiolet
radiation, heace the perceplion by many
Apstralisns "it’'s muoch cooler at the
boach™ {sea level). LEwen at the water
depth of a half meter ultra violet
radiation intensity is still 40% of surface
levels, Ultrn  wioler  radiation  also
increases the closer people are o Lhe
equator (WHO, 2004a),

Some surlaces acl as a reflector causing -
ulira viclet radiztion to bounce off the
surface and scatter throogh the
atmosphere. Man made surfaces such as
corrugated steel, refllective building plass,
aluminum, light colored concrete and
other shiny surfaces contribute to varying
degroas, a3 do some soils and even grass
{The Cancer Council Western Austealin,
2004a). Matoral surfaces such as snow,
water, rock, and sand coniribule o
varying degrees (Mational Cecupational
Health & Safety Council, 1991

According to the WHO snow can reficer
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as musch gs 80% of ultra viclet radiation,
dry beach sand about 15% and sea foam
obout 25% (WHI, 2004a), For example,
thosa emploved in the Ausiralian snow
ficlds in winler can face just 28 much
exposore as what is axperienced at sea
levels during summer months. Shade can
offer redoced exposure (o the heat
radiated from the sum baot it docs not
retnove (he risk of substantial exposure to
solar ulira wiclet radiation, This is
because half to two-thirds of solar ulira
vinlet radiation 5 zcattered Drom the sky
{Mational Occupational Haalth & Safory,
Coaneil, 1991,

Health clfects of over exposure to the
sun

Workers of all skin ivpes are affected by
uitra wiolct radiation althongh dark
skinped people pormally don't need to
wsC sun gcroons o protect (heir skin,
They have more melanin in their skin
which prowides a higher resistance to
ultra vinlet radiation levels. Dark skinned
people have a much lower risk of
developing skin cancers bul the dangers
to the immung system and the aye axll
affect all workers, regardless of skin
ealor  (WHO, 20044). The Health
Depariment of Western Australia reports
no incidenca of melanoma amoopst
indigenons  Ausfralians in Western
Anstralia{Health Depariment of Westarn
Ausiralia, 2004).

The Cancer Council Australia reports in
“What causes shin cancer?” that the
number of Austrolinns being treated for
sunburn eéach summer sill exceeds 5
million. This s not cawsad by the haat
emitted from the sun {through infrared
royva) bul by ulira violet radiation which
cannot be falt nor seen. Even ca overcast
days it iz casy to burn becanse ulira violet
radiafion rays ure able to peneirate
clonds, Tt is claimed thal most people
whe pet sunburnt do =o when the
temperature 5 between [8-27 degrees
Celsins, mistakenly believing that if the
sum 15 oot strong they will not get burnt
(The Cancer Councll Avstralie, 2003a),

For outdoor workers, skin cancers arg
mors likely to develop on the parts of the
body that are more often cxposed to the
sun with shoulders, legs, arms, head,
ears, lips zod neck being =t sk
Individual body bciors such as skin (ype,
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previous exposurs, resction fo cerfain
choemicals, dregs and plants a1l have a
bearime on the extent of damare coused
(The Cancer Council Western Australia,
200 ),

Tt shoald be remembered that hecanse of
itz intensity the Australian sun puts cvery
ouldoor worker al risk, irrespeciive of
where they work or what time of the year
it 1z, This mmediate risk may appear to
be slight, especially il the body cutwardly
sezms tn have repaited itsclf but any
dumege caused by over exposurs can
have devastating long term effecis in
later wears, Simply pot, the longer a
person remains exposed o the sun the
greater the risk of heat stress, sunburn,
skin damage, lip cuncer, suppression of
the body’s immune system,
photoscnsitivity, damege to the cycs and
skin cancer. The elfecis of (his damage
manifests in the following forms,

Hear Sirees

Dutdoor workers can sulfer heat siress of
differing degrees when the body loosos its
ability 1o mointain npormol  body
ternperature, When tem paratures soar the
rale of biood ow 10 the skin increnses o
allow the body 1o release heat.  This
ability to release heat iz roduced when
ucreased physical activily couses (he
body's system to divert blood to the
muscles msiead of the skin.

High hamidity lovels, heat radiated from
sarroundings, airflow, type of clothing
being worn and the level of manval

| acovity required to complote the task

have a direct impact on a person’s ability
to disperse metabalic heat by sweating,
Persomal Diness levels aod amount of
fluid intake also contribute. Mild heat
siress manifests when a person becomes
weak or dizzy and is easily rectified by
moving to a cool spot and drinking cool,
but nof cold, fuids.

If lcft unattended the symptoms can
incrense to heat exhavstion causing the
body o debydrase and overload the
cardiovascglar system.  [ndicators are
headache, navsey, asense of clanminess,
pamful muscle coamps, letharpgy, low
blood pressure, pale or flushed skin, To
relieve the sympioms the persoo should
be removed © a cool place, heavy
clothing removed and body fluids
replaced by freguent intake of ool

drinks. I these symptoms arc oot
rdentified and corrected, permanent brain
damage, or even death, can romlt
through heat stroke,

Wiclims of hent stroke roquire urgent
treatment. Symploms of heal stroke to
watch for inchade irritabilivy, signs of
disorieniation or confusion, inability to
speak coherently, skin that is hot, dry or
fushed, body temperature in excass of 20
deprees centigrade, no sweating, loss of
CONSCIoUENeas, convulsions and at worst,
cardiac arrest. In the case of heat stroke
the worker must be hospitalized,
Immediate first aid must be opplied o
make the worker more comfortable and
reduce body lemperaiure whilst waiting
for the affccted person fo be transferred
v bospiial care. While waiting it iz
important 10 move the person to a cool
place, remaove heavy restrictive clothing,
sodk (he remuining clothing in cold
water, sponge the worker with waler and
provide vigorous fanning to increase the
movement of air (WorkCover
Corporation of South Auwstralia, 2002,
WorkSale Western Australia, 20038),

Sunburn

Erylherna 15 the medical term  for
sunburn, which iz the most immediate
and obvious effect of over cxposore to
itltra violet radiation. Sunburn 1s cavsed
when cells in the upper skin are damaged
o, depending on level of exposure,
killed. Tn its mildast form it is revealed
in redness of the skin, At worse it can
capse painfu] blistering and peeling of
the skin, Although wiseal effects may
disappear afier a few days the long term
effects may result in skin cancer. The
new skin is unprotecied and risk of
further damage is increased because the
body bhas nol vet bad time to boild up a
resistance,  Sunburg  increases  (he
Lhkelibood of developing skin cancer
{(WHO, 2004¢).

Skin Damage

Firem, dry roogh spods oo the skin are
Enown a8 SUnspots or Keratosis and arg &
result of long term exposore to the sun
(Matignal Oecupational Health & safedy
Council, 1991), They appear on parts of
the body not covered by clothing, mainly
the forearms, hands, eyes, [boe and neck.
Whilst painlcss they can devolop into
squamous cell carcinoma i nol reated
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{The Cancer Council of Western

Australia, 2003},

Melagin is u dark colored pigment
present in the upper cells of the skin.
When the skin 15 exposed o ulirn vielei-
A this pigment is activated. Exposure to
ulira viclet-B stimulates the production
of new melanin pigment, Tt also cawses
the skim to produce more snd more cells,
resulling in a thicker, dorker epidermis.
When the skin is ower cxposed to the son
it reacts by producing a dark colored
shicld known as “tan”, which, far from
being healthy, is nothing more than an
indication that the skin has been over
exposed ond iz tryimg o profect iself
from forther damape, Ulten violet-A
radiation damage causcs the skin to
slowly loose itz elasticily, resulting m
premature ageing of the skin with
sagping ond wrinkles. This iz cansed
when the ultra violet-A radiation
penetrates deep into the skins Tayers and
disturds connective fissues and blood
cells (WHO, 2004e),

Dawmuyre to the Immune Sveters and Lip
Canegr

Kecenl research indicates that ulwa
viplet-B radiation may pol ooly damoge
the DDMA system, but it appears also to be
detrimental to the body's mmude
system. In some cescs high lewvels can
impair the effectiveness of vactmations
and reduce the body's dofenscs agains:
skin capcer. The cold sore syndrome
known as Herpes simplex viees is a good
example where studies in the Unibed
Stares hawve dizcoversd an ingrease in
recurrence of the virus when participants
wore exposed to ultrz wielet radiation
(WL, 20041).

The Mational Ogcupational TTealth and
Safety Commission rveports that lip
camcer i most common m ouldoor
workers cxposcd to  sunlight  over
prodonged perods because the lips do not
contain the natural protection of melanin
(MOLISC, 19917,

Photosen sitivigy

some workers many  dufler from
condition  that makes oven a mild
exposure 1o ulire violel rodivtion bring on
an allergic reaction. Inhalation or
dermal exposure o certuin chlormated
tvdrocarbons, induostrial chemicals and
iheir fumes, particulsrly coal tar and its
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by products; the application or ingestion
of certam medications, sech ag non-
steroidal  anti-inflammatory  drugs,
painkillers, oral  anti-diabeties,
antibiotics, tronguillizers and
antidoprossants can induce irritation to
the skin and cycs, as can certaim dyves,
foods and  fruils, cosmelic producls
{fragrances and scaps) and cxposures to
cerfamn plants (WEHO, 200dc; NOHSC,
1991; The Caneer Council Weagiern
Awustralin, 2004a).

Lve Damage

Melanoma 15 the moat common form of
ey cancer and basal cell carcimoma is
often found on the evelids, The ayeball
nod eyelids ore made vp of very senstive
skin like tisswes (WHO, 2004h}), Tf wou
have ever stood on & sumny day talking to
someaons who is pot wearing sunglasses
you will probably have noticed that they
lend Lo squini, and try to shade their eyes
by angling their hand ower ther frehead,
of move away from direct sunlight, This
i becasse the bodv's natoral defenses are
acting to block the penectration of the
sun's rays into our eyes.  This defenge
offers hintle protection agamst ulira violet
rodiation, even oo o clowdy day, ond

| cxposure can result im oamy of the

Illowing diseases.

Photokeratitis and photoconjunctives are
an  mfammation of the comea and
conjunctiva and can be best deseribed as
sunburn to these tssues. Symptoms can
be experienced after just a few hours
cxposure, Whilat the disease can be vory
painful, symptoms are usually reversible
and generally do not appear 10 couse any
long term damage. Soma ski workers and
mountuin climbers wear eyve gogeles to
protect  their eyes [rom  airborme
poliotants, from damage from falls ar
collision, and to prolect ther eyes rom
sngw Blindness, The form “snow
blindoes" 15 given to severe forms of
photokeratitis where eotremie wlitra violet
radiation levels are experienced et high
alumode  and  high  refloction  Tevels
contribute to kill the outer cells of the
eveball, The shedding of the dead colls is
o wvery punful process bul reprowth
usually takes place in 3-4 days, although
severe coses con resull in ledring or
chronic irritations (WHO, 2004k,
Pviere]

15 a common cosmells

blomish which can be linked to long term
gxposure o UWVE, where 3 growth
appears on the surface of the eve. This
growth can extend over the cornen,
reducing wvimon,  The growth tends to
become iaflamed and, although
remaovable by surgery, regrowth normalky
oceurs {WHO, 2004h).

Cataracts can eventually cause blindness.
Caotaractz occor when proteins which
hiave become wunraveled sccumulate
pigments and tangle causing the lens of
the eye to cloud thus impairing vizion
CWHCY, 2004h). MMost people expericnce
growing aye cataracts in differing depress
a5 they become older, however cxposure
to UVR increases the damoge (Royal
Victorian Institute for the Blind, 2003;
Prevent Blindoess Foundalion, o.d.; my
Dir from BMIMS, 2001 2004).

Cancers

There are pao Types of skin cancer, mon-
medonoma and melanoma The most
commaon foem of non-melanoma skin
cancer i5 the basal cell carcinomas
(arcund TO-B0%%). Basel coll corcinpmaz
initinlly appear in the farm of a red lump
or scaly arca which prows slowly over
months or years. Although this cancer
raraly spreads, il can imvade underlying
Lissue if noglocted, This form of canger
can be removed surgically (The Coancer
Council Western Australia, 2007),

More dangerous, and the second most
common form of cancer (around [5-20%
of concers), iz the sguamous celf
cireinoma which appears 15 a thickened
red scaly gpot,  Despite the faer that
squamans cell carcinoma grows slowly
this cancer must be surgically removed
before it spreads to olher parts of the
body and prescots a scricus risk to life
(The Cancer Council Western Australia,
2003).

Malignant melanoma, aliboogh the most
dangerous of all skin cancers, iz alao the
rarest,  Malippant melanoma presents
itseif either as a new mole with patchy
colors and irregular outline or in changes
to the shape, size and sonsation,
including itchiness of an existing freckle,
spol of mole. I untreated, cancer cells
can spread to other parts of the body from
e developing tumor (WHO, 2004c).

More than 5 millicn Awstralians sill
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suffer from sunburn each summer.
Doctors in Auvstralia remove  aroend
720,000 lesions because they are
suspected  of being  cancerous,  In
Australia 1.9% of the population cach
yoar is diagnosed with skin cancer,
contributing to about 30% of the total
e cancers diagnosed each year, Olibe
374,000 cases of non meolanoma skin
cincers diagnosed mm 2003, some 360
resalted in death, OF the 5,300 cases of
melanoma dispnosed m 2003 almost
1000 people died (The Cancer Couneil
Australia, 2003a; 2003b). All of thesa
figures apply on an annoal bosis, This s
a frightening thought considering that
profection from over exposura 1o the sup
could sipnificontly reduce, or m most
cascs oven climinate, these figores.

In its Mational Cancer Prevention Policy
(2004=-2005) The Caocer Council
Anstralia reported that exposure to UVE
iz the major factor in the development of
melagoma. s incidence is aow equal o
that of lung cancer and it is ranked fourth
and third omongst the most common
cancers 1n Avstralian men and women
respoctively,  Professor Coutes, the
Council's CEQ, reports (that this diseass
15 the mast costly in the nation’s health
syslem. Skin concer cosls the Ausiralian
nation some 5420 million dollars cach
vear (The Comcer Coumell Austrelio,
200da; 200 ).

Summary of appraisal of poblished

rescarch

Common fhets that have emerged from

critically reviewing published research on

the health effects of over axposure 1 the
sul gre sumenariesd as Tollows,

« More than a short exposure to the sun
and LIV E puts the person’s health and
body at risk of damage;

+ Damages could be preventad;

+  protection is paramount to prevendion;

+ most damage ooour in YOURger years
but may not manifzst until later in
life;

= oatdoor workers are at 3 higher risk
because of their contmueed owver
exposure 10 the sun;

= gwverall no stabstics were found on the
affacts of over exposure to the sun that
specifically  related fo  ouldoor
workers;

s dict plays an important part m
prevenfion of skin  cancers and
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catarwets, in particular 15 the amount
of aleohol consumed;
= the adoption of the Global Solor UV
Index of the World THealth
Crganveabion for the reporiing of solar
UV danger in Australia should be
uscd by employers and emplovees.
The consistency of these themes showa in
the literature reviewed (soc cnd text
reference list), and the Gme frame fo
which they are applicable, strengthen the
reliabifity of the information.

In its Amenal Repord 2002-2003 The
Cancer Couneal  Western  Australia
commented on its survey  of 459
construction workers o determine their
attitade towards sun protection. In this
Annual Beport there was no information
aboiat the survey fndings, nor Jid the
survey cxtend to cvaluating the heakth
impacts of wsing, or Dol wsmyg, sun
protection for construction workers (The
Cancer Council Western Aunstralia, nd).

In Stale of the Work Environmen!
WorkSafe Westomn  Aostralia (2004}
reported siotistics in accordance with the
Avstralian & New Fealand Standard
Industrial Clissificabon Coding Sysicm
on a broad base and frequency rate
indicated by vear, industty  and
oocupalion. The reporied statislics did
not differentiate betwcen iodoor and
ouldoor workers, nor Jdid they lake
aocont of sif emploved workers, The
WorkSafe Western Ausiralia statistics
did not include any information about the
ingidenge of heat stress, cataracis or skin
cungers that were work related, The
reported  statistics  appeared  to be
resiricied o the four mosi common Lype
of injury, namely manual handling, slips,
trips anod falls, being bit and hithog
objects (Work3afe Western Awustralia,
2004).

%artous foundetions like The Cancer
Council Australia {2003k, Movember)
and the Prevent Blindoess Foundation
(od} 10 presenting  stafisfics do mot
differentiate betwesn outdoor workers
and the general community, nor does The
Western Ausiralion Cancer Regisiry
produced by the Department of Health,
Western Austrahia (2004) when i reports
slatistics on the incidences of differant
forms of cancer by incidence, mortality,
by age, sex, Perth metropolitan ares, and

| Radiation states  that ooe  in

by country areas.

The World Iealth Organbrntion (20041
in Protecting Children from Ulraviolet
Wi
Australions will sufler from some sort of
skin canger in their Tifetime. The
(ruidance Note for the Protection of
Workers from the Uliravicler Radiation
i Sundighf advises that skin capeer 15
cxpocted to dovelop im 2 oout of 3
Avstralians up fo 75 years old (WOHSC,
1991},

In titravipler Rodigrion — Whaot ix it?
The Cancer Council of Western Australin
(20008, Ooctober) reporls thot oeome
depletion results n small inereases n
ultra violet=-B radiation levels whilein A4
gbout Skin Canger The Cancer Council
of Australia {2003z, Movember) adwviscs
that it is mot yet known how the mcidence
of skin cancer will be affected by the
thinning of the ozone layer. The Cancer
Cooncil of Western  Awstealia (2003)
notes that depletion of the stratospheric
orong will increase the wlirn violet-T
radiotion  levels more than  arone
depletion.

WHLY (2004a) m Ltravioler radiation
and health reports a2 10% decrense in
stratospheric omonc  bascd on
compulalions] models, would create an
increzse of some 4500 melanoma and
300,000 non melanoma skin cancers, and
soame 1,6-1, 75 million additidnal coses of
cataracts every year world wide, It iz of
oresgl concern then that the predicted
figures for skin cancers world wide are
relotively close to the annual incidences
currently being experienced in Australia
as reporied by The Concer Couneil
Australia  (200da), the Bureau of
Metoorology (2004} and the World
Health Organieation (200413,

Recommendations for Interventions 1o
e implcmented

The sunburn or “t2an”™ of today may be the
skin cancers, melonomas and cafaracts of
tomorrow,  All of the effects of over
expisure to the sun can be avorded
through prevention and prodection, and
whilstl the old adage “prevention ix belfer
than cwre" cortainly applies, carly
detection and correct medical attention
Mays a vital part in the recowvery rate.

It must be remembered that oot all
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outdoor workers arc always able to
protect themselves fully from the sun in
carrving oul thair duties, Cheime a fow at
best con only hope o chiminnte a3 much
of the ultra vielst radiation as the use of
prodeciive clothing and sunscreens can
allow without restricting their daily work
activifies, In  promoting  SwaSmorf
Workplaces, The Cancer Coumcil of
Western Austrulia (2004} warns of the
increaszing likelihood of workers being
successful in claiming compensation for
the development of skin cancers, The
Cancer Cpuncil of Western  Australia
(2002} cites the ruling by the Australian
Taxation hee (ATO) o allow
sunscrecn and sun profection equipment
to be claimed as a work related expense,
It would bz hoped that this allowance
will epcourage cutdoor workers to make
use of protoctive  cguipment  and
sunsireen products,

Tn its Medio Release of May T4, 2002 the

Cancer Foundation of Western Australia

reporied that the ruling was the resulf of
& test cass brought about by The Cancer

Council  Mew  South  Wales (The

COMWEW)  representing a range  of
workers Irom o school beacher, sporis

umpire, tax anditor, groundsman, farm

manager, captam of a cruise boal and 2

moilder, Estimated to affect up to one

million workers the rulimg overturned

previons Australian Tax Office policy

whereby deductions for purchases to”
“protect arainst the natural eavironment”

worg not allowed, The COWNSEW had

argned that sunseresn, sunhats and

sunglaszes were essential of outdoor

workers were to be able to perform their

duties (The Cancer Council Western

Avustralia, 20023,

WHO (2004a) reports that with the
anticipated further depletion of the ozone
Taver ultra viplet radiation iz likely to bo
mereased  world wide resuliing o
increased rates of melanoma, non-
melanpma skin cancers, and cataracts as
well os incressing the dangers o the
immang system, In “The known health
effects of ultra violet radiation™ WEHO
{20040) claims over exposure 1o uhira
violet rodintion moy be the cause of
almost 20% of the 16 million cases of
people sullering calaracts world wide,
According to WHO, smdics prove that
steumulated life-lime exposure (o ulira
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violet radiation plays a major role in the
development of non-melanoms  skin
cangers, ond thar whilst over the past
twenly years the incidence of skin
cancers world wide has mereased, the
most significant increase has been that of
melanoma {WHO, 2004c).

O & more encouraging nole, The Cancer
Council of Auvstralia (CCA) reports that
the rate of survival 1o Australia (90% for
males and 953% for fomales) has rizen
sipnificantly owver the same period
through early detection and an improved
means of tresment {The Cancer Council
Australia, 2003a). Professor Coates, CEQ
of the Cancer Cowuncil of Australia
reports m the Cancer Counell of
Aunstralia’s Mational Cancer Prevention
Policy (2004-2006) that the majority of
mefanoma cases oould be avoaded, and
the incidence significantly reduced, by
the implementation of a national
campaign on improved son protection.
He siztes that it would take only o
fraction of the four hundred and twenty
million dollars that this disease costs the
nation annually each year o fund such a
campaign (The Coancer Coungil
Awstralia, 2004¢),

It iz 3 well known fact that there is a
workd wide shortape of rudespeople al
the moment, not the least in the
coostruction Iodustry. For example,
recently there has developed a rend to
irain bricklayers m = relatively short
period of Gme. The objective of this
bricklaying training has boen to get
troin¢es out on the building siles as
quickly a3 possible fo 2ase the stran on
an already depleted work force, Most of
these people  have come  from
backgrounds where their past working
covironment has not cxposcd them to
exceszve ulira violet radiation.

Similarly, new immigrants or
backpackers eager to earn some sort of
ungomne, be it i the construction industry,
fruit picking industry, farming or other
autdoor position fice a high level fisk of
expoaure as do people who gre retoming
to owtdoor work afler 2 long holiday
break. With the onilaught of the
Austradian summer it i3 cwen morc
imperative that these workers need o be
given sulficient education and training to
ensure they are aware of ond able to

recognize, the donpers of over exposure
to solar radiation, ingluding information
outlining the levels of intensity and the
daity and sensomal risks 18 well s the
total and Jong term effects of solar ultra
violet radiation. They noed to be educated
on how fo put control siratesies into
practice from day one on the job so that
protection becomes second nature. If 1s
irnperative thal they are made aware of
potontial  allergies that can  ndoce
photosensitizing, snd the nesd for self
sereening and pmmediate medical advice

on suspected skin cancers.

Provision of ernture produced by local
Cancer  Foundations, the MNOHSC':
“Guidameze Note for the protection of
workars from the uliraviolet ragiotion in
sundight MOHSC, 1991} or the
WorkSafe Weslern Awstralion (20032}
publication Weorkdmr Sgfely im Hor
Weather - Construciion Induwsiry ere
effective means of communicating
hazards and controls to prevent over
exposore o the son, 1T shoold be made a
stondard industry practice for employers
and principal contractors w make these
detwled guidonce noles wvarlable cither
on induction or with first pay slips or
mvivice payments. More often than not
the majorly of cutdoor workers are self
cmployed or lefi inm a2 “work alone™
situation which dees nof afford sufficiznt
FuUpcrvision o cnsure that workplace sun
conirol measures are being utilized fully.

Tt has heen noted that a tot of out door
workers tend to beliove that their bodies
have been exposed 1o the sun for 5o long
now that they have somchow
mirzcalously developed an inbuilt shield
during working howrs, probably
gtem ming from the portrayal of a “tan™ as
the skins defense against the sun. This
can lead cul door workers to belisve that
they are immuome to the risks of body
damaage from the sun, Long sleewed
shitts and long tronsers are regarded as
“foo restrictive™.  BMany construcfion
workers, conerete workers and the liks
turn up to work wenring sleeveless shirts
and shorts, Tn days gone by 0ot only was
sunsereen regrded az Yoo messy™ or
“tod 0iby™ or “attracts the Hies™ but its use
wis more often than not cutwardly
frowned upon as *squenmish”™ and nof
conducive to the traditional “macho™
image of constraction workers. In the
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open spaces of & pew  housing
dovelopment it iz difficult to find shade,
or stop the rlore from surrounding sand
and conereta house pads, Howewver, with
educnlion campaigos introduced since the
980" attitedes are changing, but there
is still a lomg way o go.

Im 4l wbowi skin camcer The Cancer
Council Australiz {20032) statcs that by
not epplyving enough sunscreen most
Australians are depriving their bodies of
50-80% of the available SPF as they are
oot Tollowing manufociurers mstruction
which 15 to apply 2mg of sun screen o
each centimetre® &5 necessary for
profoction, As many outdoor workers
would have their car radio switched on
whilsl ravelmg o vnd Tom work, or a
portable radio transistor plaving at their
work szite, perhaps advertising on radio,
as well as evening television could be an
cffective medinm to laonch a now, and
intensify existing, campaigns.

As bedayv's school children will become
tomorrow’s workers there should be a
much stronger school based education
awarensss program that would instil in
children from a very young age o more
eflective awareness of nofl only the
immediate, bot also the long torm
dungers from our unigue climale. [o is
Meodiz Release of the 8™ of October
2004, The Casocer Council Awsiralia
reports fears of a “prolonged national
skin cancer cpidemic™, Reporting on the
Lndings, the Council®s CEQ, Professor
Alan Coates cornm ented that resulfs werg
“disturbing™ and it had been hoped that
education programs introduced in the
19508 would have resulted i 2 much
clearer understanding of sun exposure
dangers.  With half of the national
population still of the opmion that a fan
i healthy, it is obwions that 3 sfeonger
naticnal  education campaign  aimed
particularly al youlh i3 necessary,

The wse of personal protective
equipment, broad brimmed hats, not just
visors, sunglasses that offer sofficient
protection aganst whivs violet radiston
and application of sunscreens and lip
protectors, together with frequent intake
of waler are the most immediate means
of protcction  svailable to  outdoor
wirkers. These workers nesd o apply
sunscrocns &t least 20 minmtes before
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poing outdoors and re-apply every 2 | school and in the wirkplace nesds fo be

hours or more often iF they are involved
in waoter activities or ore sweating. A
sumsergen with SPFI0+ ix recommendad
and any products that have past the use
by date should be discarded. Wrap
around sunglazses offer more proleclion
than standard swaplasses and should be
winn  wherower  possible o provide
additional profection.

Emplover based controls that should be
putin place at the workplace imclode use
of patural and artificial shade,
rescheduling of duties so that thay are not
performed during the two hours before
and after solor noon and rostering of
duties to prevent excessive physical stress
by any vne person or group. Emplovers
conld  alse provide broad spectrum

apply, The dewelopment of o health
promoticg sun profection program for all
emplovess would be most beneficial and
easy o implement and can be assisted, in
Australia, by incloding presentations by
The Cancer Council Western Australia
fior i minimum danation,

aelf employed workers who are invalved
in the copstruction or sub conleact
industrics uwsually only get paid for the
wctual work that they perfosm and they
must, by necessity, be their own
policemen. [t 15 uwp lo each of fhese
individuals to determine whether the
inconvenicnoe of protective clothing or
stopping work to apply sunscreen and the
logs of a few dollars through reduced
production todoy iz worth more or less
than a healthier body in years to comae,

Conclasions

Ohver exposuns to e Su0 e causs many
advorse health offccts, many of which are
prevenlable by limiling exposure (o ulira
viclet radiation. In this casc the dosc
makes the difference. Exposure o small
amounts of sualight (5 to 15 minutes, 2
to 3 times & week i Western Australia in
summer} provides eacugh stimulant 1o
produce epsugh Vitamm I¥ for the
human body's sbsorption of calcium and
phosphorows  for  assisting  skeletal
development, blood cell formation and
fopctions of the immunc system. For
fonger exposurs mes 11 15 esseniial 1o
provide skin, cye and hecat protoction.
Community education, in the bome, at

provided to ensure that everyons is
educoted o0 be "sum  smarl” In
workplaces the systam of work needs to
be made a3 safe a5 practicable,
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Diary Of Events

MIOSEH + The Amerienn Psyehology Association + The National Insthtute of Jostice of the U5, Department of Jostice + The
Matignal Institution O Neability and Bebabilitation Kesearch of the U5 Depariment of Educition + The U5, Department
of Labor,

Title: World Stress & Health 2006: Making o Ihfferenee in the Workplace

Veawe: Ivall Eegency Miami Hotel, Miami, Florida USA

Diates: 2 - 4% of March 2006

World Safety Oreanication

Title: WS-z 19 International Environmantal Occuparional Safery & Health Profossional Development Conference

Venwe: Ramada Inn-Cn-The-Bay, Belleville, Ontarw, Canada

Dates: 15° - 17 May 2006

Costs; 3600.00 (115, fonds)

Contact: Debbic Borgess, debbic burgessiiworldsafory.org telephone (660) 747-3132 faxc (660) T47-2647, wow, worldsafetv org

The Ramada Inn on the Bay; sits by the Bay of Quintc by the intersection of Highway 401 and Highway 62. A Little About
Belleville on the Bay of Quinte; it is onc of thase places that remains unspoiled in spite of growing to over 46,000
populetion, and attracting major industry to locate there. In fact you will discover small town charm combined with city amenitics
like accommodations, shopping, dining and epterlamment. The Bay of Quinte is af vour doorstep with sailing, kavaking, lishing,
croizing and windsorfing. Visit Glanmore National Historic Site, or bag some fresh produce at the Farmers Market bolind City
Hall on the Civic Squars. Play a round of go!f at any of the 15 area golf courses, or enjoy o cruise on the Bay. Belleville is a great
place for & walk with the Bayshore Trail and the new Riverfront Rail inviting you to stroll, skate or cyele for your health, Some
the many attractions of Relleville and the surrounding aren are Studios & Gallerics; Antigues & Crafls; Restaornnts & Pubs; the
1000 Islands Charity Casing, Choese Manuliscturing: Theaters: Prince Edward County's Wine Region (lots of Wineries); Checolate
Shops and Bakeries; Textile Mills; Fishing; Hunting; Camping; Hiking; Caves; Horschack Riding.

Note: SafeStart SafeTrack/Electrolab - will be sponsoring and arranging transporiation from the Toronto Airport (o the Bamada
Inn on the Bay:

Some of the courses that will be offered during the Conference: WS0's XI Global Safely Roundiable < New IAQ
Guidelines - “Triggers of" & “Tlow To Avoid™ Lawsuits 4 WSO Certified Safery Specialist (Transportation) Ir:nnmg program and
cxam {must be pre-approved for this centification) < WSO Safery Certificd Construction Supervisor training program and exam
{must be pre-approved for this certification) <+ Behavior-Based Sofety 4 Fealities of Today's Business Climate 4+ Teaching
Supervisors to Be Safety Coaches 4 A Balance Scorecard for Safety < Using Perception Tools For Safety < Accident Investigation
<+ Highway and Avistion Safety < (ccupational Safety & Health < Safeiy Leadership 4 Salestart - Safetrnck < Hazord

Recognition 4 Intro to Securily For The Safety Professional 4 Improvised Explosive Devices, etc.
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WSO Code of Ethics

Members of the WS(, by virtue of their acceptance of membership into the WSO,
are bovnd tothe follewing Code of Ethics regarding their activities assocmaied wilh
the WS

L)
H

Members must be responsible for cthical and profossional conduet in
relationships with clients, employers, associates and public.

Mombers must be responsible for professional competence in performance of
all their professional activitges.

Members most be responsible for the protection of professional imterest,
repulation wed pood name of any deserving W0 member of member of other
professional organization involved in safety or associated disciplines.

Mlembers must be dedicated to professional development of new members in the
safety profossion and associated disciplines.

Members must be responsible for their complete sincerity in professional
services i the world.

hembors must be responsible for continuing improvement and development of
prodessional competencies in safely and associated disciplines.

Members must be responsible for their professional efforts to support the WSO
motto “Making Safety A Way Of Life... Worldwide™.

WED World Management Center

L W Young Soite &, PO Box 518
Warrensburg, Missouri, 64093 USA.
Telephone (660) 747-3132 Fax (660) 747-2647
vy, wor ldssifely. ore

Infoworldsafety.org
cditorial s fed r



