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Agenaea

L2l eratony Radielogy

s Seating s Overhead X-Rays
= Computers s Filing Cabinets

= Pipettes = Filing Cart

= Phlebotomy trays = Slide Boards

a MICroscopy.
a [Histelogy



Safe Positions At Computers

Chair stppert IS crucial for safiest Working
POSIIGRAS

o aveld U IE IS Best te have
sUpportead amms and hothl fieet on the
greunad

Fhe wide variety: ol chairs in; the lab did
et always make this pessinle



Current Problems

lhe most common
chalr Was the red chailr
shiewn at the rght

he range firom the

top of the seat to the @&}
floor wasi from| 16.5” 10 =3 =¥
22.5”

IS range is
Important, because: It
could Impailr people’s
apllities to final the
apprepriate posture




Apprepriate Chailk IHeights

The approprate’ Neight for the chaik seat Is hased on

the pepliteal range (lottom of foet te) top! ofi kKnee) of
potentiall users

0 account for' most users, this can he measured for the
15t percentile woman: tel the 991 percentile: man

This range Is 15" to 19.57, hewever when 1*1s added to
acceunt for clethes andi shoees, the finalirange: ofi the
chair needs to be from 16~ to 20.5”

I users are allewed to extend beyend! this range,
accidental ijury: may. GCcur.



Clearance Under The Lab Desks

Fhe approprate chair range: alser allewsi s to
determine that the range from the: fleor te the
1o off the thigh' (gIvingl US, the clearance for
under the desk) is 19.6” to 27.3”

IHewever, due ter clothing, Shees; and space 1o
meyve 2.5° shoeuld e added te these Valles

Fhisimakes the petential range eff the height: of
the desk 22.1” to 29.8”

Since the desk Is only. 25.8” frem the ground,
this leaves 52%) of the USErS unaccounted for



Example Of Poor Chair Fit

E"' ' H:{E No: arm rests
4w il

ey Legs don't easily fit
g A Under desk; due:te

o - A low height of the desk
- Feet aren't flat on the
greunad or supperted

: LOWeEr hack IS not
/| supported

el




Solutions

New: lalh desks; that had a
vertical clearance of 30 frream
the ground

Chairs that de not exceed the
range off 20.5” (reduce
temptatien teradjust chairs
Inappropriately)

Foot rests weuld allew people
withilenger eor shorter legs 1o
extend them with suppolt

It IS/ Important: that no: clutter
IS under the desk te make
this pessible




Chair Width

Should be hetween 14.6 te 18.3™ across
el seat cushion to fit: 50-99%) ef petential
USErs

Current widthrof 39 under the desk would
accommodate new, Wider seating



Leg Roem Depith

Current 21~ under the' desk; allows; 99% of
potential users to comiortably extend thelr feet

IHOWEVEY, Not
desk that cou

1ING| should e’ stored under the
d limit peeple’s petential use of

the space ane

cause them to alter their sitting

position intera potentially hammiul ene

Fherefore a new: sterage reom: s greatly needed
at the hoespiial



Impoertant New: Chair Qualities

Castors that provide mere traction o
feduce sliding oni the: flooer

lAcrease Iongevity’ anad durability, tor ensure
SUPPOI er many.years

Previderadjustanie lumbait (Iewer hack)
SUPPOI



Ergonemic Chails

Chreme-plated metal
palts
s Easy to detect and clean
adirt
Back rest withi ltnlbar
SUPPert

Conductive glides and
casters

LOC Scientific, Inc. Ergenomic
High-Tech Series — Without
arm rests



Problems: Glare

Impoertant te put
COMPULErS: I ani area
Wil as little glare as
pPoOSssible teravoeld eye
Stifain

Anti-glare devices are
availanle te' goe; oVer
MoeNItors




Preblems: Phone Usage

Plhiene Usage can alse
potentially’ lead te
Aeck strain

Headsets
= Wireless

s [ndividual units firem
central phone system




Basic Computer Set-Up: Is
Important As WWell

Moniter 2-3* albeve: eye level

\Wrists, should he: flat ini relation
to elbows and ferearms

Center off moniter should bein
front of user

Negative slope keyheand trays
are preferred

This advice sheuld help
prevent Incidences ofi carpal
tunnel and tendenitis fieunadiin
empleyees




Lal Pipette Usage

Three kinds used i the'lal area:
MLEA; Eppenderi; and Einn tip.

Continual pIpetie’ Usage causes
stress andl strain 1n the' thumlo, as
Wellras pestural preblems iR the
nand, Wiist, arm., and shoulder.

All reguire a pewer grip: and cause:
deviated Wiist

elevatead! Upper armm
radially’ abducted thumid
(When used at eye level)




Ergenomic Pipettes

Study by Lee and Jiang (1999) compared 3 pipettes; One
similar te the MLEA; anether like the: Einnl tip, and a third
more ergonemic design (Model C —Lefit ).

Measured perfermance time, fault rate, pesture recerding,
as Well as subject preferences.

Ergenomic pipette: palm faces dewnward; Butten)is
pressed by the'index, middle finger, or both; Basic pewer
grp but hand pesition results i less muscle stress.

Ergenomic design had the lewest perfermance time and
fault rate, and resultediin the best pesture:

Shoulder'less abducted, elbow less extended, and
Wiist least radially:extended.

It alser had lewer subjective ratings of exertion levelsiand
Petter ratings for gripping, precision, and overall
preference.




Additionall Recommendations

Electronic/Automated pipettes are recommencded: for
Righly repetitive tasks.

Limit penoeads, off continueus pIpetting ter 20 minutes; or
less.

Vary' activities, or take freguent short breaks.
Retate pIpetting tasks amoeng Severall peeple.

Wk withr arms close to) the body te reduce: strain on
shoulders.

Keep head andl sheulders in a nevtral pesitien

Use adjustanle’ chairs or ergo-task steels With Builit=1n
solid foet rest.

Do not elevate your arm without suppert for lengtny
PErods.



Philebotomy: Trays

. Approximately 8 te 10 peeple per day.
calry’ phleboteomy: trays.

On average each phlebetemist carries
the tray 10-15 times: per day:

Eachi phlelhetomist carries the. tray
2-3 times per day te the living centers
and 8-10 times per day te the acute
hoespital fleers.

Average welght ofi sample tray: 5 1ios; 4
OUNCES.

Handle height/clearance: 2.1 inches.
Length of space: 4.75 inches.




Preventative Suggestions

Although no health problems have been
attributed to tray usage, preventative measures
should be taken to use trays that fit appropriate
anthropometric requirements.

Minimum hand clearance should be 2.4 inches

high and 4 inches wide In order to accommodate
even the 99t percentile man.

Instead of individual baskets explore lightweight
carts or shoulder strap bags

= Prevents dropping and spilling of equipment



Micrescopy

Operating a micrescope: fier leng heurs puts, much
stialn en:

the neck
sheulders

EyEes

|IOWEr hack
arms: and WrISts.



Micrescopy — Preventive
VIEASUIES

Preventive Measures:

Current Microscope Setup

VIakerstie e and KNEEICIEAianCe tinueEy
WEIKIERCHNISIEE EGUELE?

User a2 adjustan]ereraeEiaske Chialf o) Stoe)
With e UiEIRrselid NeeE EST:

Problems associated with
microscope use often stem from
postural issues and poorly
designed microscopes.



Micrescopy — Preventive
VIEASUIES

Preventive Measures:

Current Microscope Setup

Make sure leg and knee clearance: under
Wworklenchiisradequate.

Use a fully: adjustable ergo-task: chaili or stool
With built=in; selid feet rest.

AdJUST thereyeplecestand angler o)
ORSEINVAUGI LG PreVeniECK Stfiaiin:

Problems associated with
microscope use often stem from
postural issues and poorly
designed microscopes.



Micrescopy — Preventive
VIEASUIES

Preventive Measures:

Current Microscope Setup

Make sure leg and knee clearance: under
Worklenchiis adequate.

Use a fully: adjustable ergo-task: chail or stool
with built-in selid foot rest.

Adjust the eyepiecesiand angle of
observation te prevent neck strain. Use
adjustable micrescope stands.

(USEprepEr SitinerpPOSLUE 2Re PeSIHERING:

Take stretch breaks and rotate tasks.

Problems associated with
microscope use often stem from
postural issues and poorly
designed microscopes.



Micrescopy — Preventive
VIEASUIES

Preventive Measures:

Current Microscope Setup

Makessure leg|and knee' clearance tunder
Werkiench Isfadeguate.

Use a fully, adjustabler ergo-task: chair or
stoollwithr buillt-inrselid feot rest.

Adjust the eyepieces andlangle of
obsenvation tor prevent neck strain. Use
adjustable: micrescepe: stands.

Use proper sitting| posture: and pesitioning.

Take stretch breaks and rotate tasks.

y _ Problems associated with
Use lihtersiand angled micrescope aiim microscope use often stem from

SUPPEKS 10 relieve fatigue: and strain. postural issues and poorly
designed microscopes.



Suggested Equipment

sExpanded-pupll technelegy to enlhiance
the ergenemic perfonmance of the
MICOSCOPE.

Benefits:
sEreedom 1o Wear glasses
s|ncreased eye distance: allows for
safiety Spectacles e be worn

| CDD Displaysior Video MICroscopes
sReduces eyestrain by minimizing| use
oft binecular lenses.
sReduces awkward neck poesture

SONY TechnoLOOK
Digital Video Microscope
TW-TL10S



Microscopy: Armi Support Pads

Supports wrists and
forearms in a neutral
position.
= Allowing for a more
comfortable working
position with less fatigue.
Helps provide support in
a more upright position
= Relieves fatigue and

discomfort to neck and
back.

Eliminates resting elbows
and forearms on hard
work surfaces.

Wedge-Ease™ Ergonomic Support Pads

A-Z Ergonomic sloping Arm Supports



HiStelogy: Reported Proklems

Muscular Skeletal Disorders

= Strain firom swivel motion; turning
crank, and lowerback painifiom
leaning over machine

[Decreased range oii motion

Empleyees receivead carnpal
tunnelitreatment; treatments or

wrist andl elbow tendonitis; and

cenvical neck pain

s 'hese did not have a VID's
diagnosis of werk-related although

thisiis; still under speculation



Arm and Wiist
Lower Arm
\Wiist Position
WSt Twist
Pesture
Muscle Use
Eorce

Neck

Trunk

Legs

Final

SCcore of 6 reguires a change in

RULA Evaluation

OO WEPBADNMN

position SOON and! further

investigation.



Preventive Measures

Place micreteme. on approprate Werkiench
s Adjust terappropriate height.
s Accommodate for standing or sitting positiens

s Forexample; use an L-shaped desk instead! ofi a straight table. This will
allow less; retation abeut the machine

Allevwwadeguate clearancerior leg and thighs:
Use only adjustaklerchail o steel withr bullt-in; feet and amm! rest. .

Protect wrists and ferearms firen contact pressure. Padlshanpm
edges.

Use less fierce when turning; hand wheel.

Take freguent smallfbreaks firom; micreteme: Work every: 20 minute.

I economically feasinle, replace: manuall retary microteme with: an
autematic one (Including oot pedal)



SUQQEStEA EqUIpment:

~r

HIGN-SPEEa motorizea Unit 1
paratfiin-embedded Specl
Viotorized cutting

and feed system.

 Microtome



Radielogy: Overhead! X-ray

The force to pushithe x-ray: machine was approximately 3lbs at
a chest levell

s One employee off 40 years reported that
she liad nes retator cufif inrher sheulder
due te the force reguired to push X-ray.
machine

Moving the machine in any direction required a specific butten
to be pushed exerting a force.

The location: efi the hedl adjuster was pesitiened teo far
underneath; the bed making it difficult to reach.

The grip of the x-ray: machine was found te e about 1™ and 4
In| circumierence. These dimensions are Iess thamn what is
recommended fior 50%, of the population: to have a poewer: grip.

The grip and the location ofi the butten| to'moeve the machine
are mot clese enough te have a full pewer grip:

9.5Ib lead vests with shoulder straps are worn: by technicians
while using administering| x-rays



REBA Evaluation

Trunk Score

Neck Score 2 g
Leg Score 1
Upper Arms Score 5
Lower Arms Score 2

Wrists 1

Final = 10

High Risk Level and
necessary action is needed
SOON (including further
assessment)



Radielogy: Options

Iirain technicians en: Proper Use of the overhead xX-ray machine and
made awares that it should e positioned at chest level nefore
pushing or pulling It

A machine that has only ene (1) button for all mevements wouldl be
petter and shouldibe located onithe grip s ferce can be used by all
fingers, not the thumio:

Extend the pedals and have an additionall butten Which moves, the
ped hack and ferth Instead ofi using ody force to push It.

e grip on the overhead and chest X-ray machine cani be made
BIgger. Hewever, since the: majority: of technicianss are womanmn With
relatively’small hands;, this change Is noet critical.

Lighter weight vests  shouldf e used
andl have wailst bands to take the
Welght ofif thershoulders:

Rayshield QuickDrop  Rayshield Wrap Around



Radielogy: — Elling System

Elling Area — Usedl 8 heurs a day.
Constant reaching and Bending.

Ereguently Reported Eiling lnjures:

s Pulling X-Ray Elle Eolders; firemi file racks = Right
Shoulder Strain

x Liftedl 6-8i Eile Eelders - Lower: hack strain: (LLost
Time -55 Days=>$10,872

x While pulling| file felders X-Ray: Eelder fellfand At
employee in face

n [ripped on foot steol - felllen knees- contusion to
knees



REBA Evaluation

Trunk Score 4
Neck Score 2
Leg Score 2
Upper Arms, Score: 4
Lower Arms Scoere 2
Wirist Score (|
Einal )

High Risk Level : Action
needs to be taken SOON
(Including further
assessment)




Elling Equipment: Recommendations

s/rcrease Proauctivity

s Ergoroemically, Efficiernt
sDecreases Imjuires by minimizing
physicall effort suchi as twisting,
Bending and tght grasping

s Elexinie Eiling

s Conserves Space

MegaStar MediaStation Electric
Laterall File Vertical Carousel System



Shelving

Stiggested Equipment

Series; of vertically arranged rotating shelves controlled by ans electronic keypadior
sofitware.

Can stere the equivalent eif approximately: 27 vertical file: cabinets in a firaction of the
space and Impreve records manage: and productivity up te 56%.

Minimizes, physical efifort suchr as twisting, bending and tight grasping

Provides easy’system operation regardless of the user'sibody: size, pesture or
mobility.

a  Can be operated in seated position!

’

- o
.\.
o &9 SRR

C 2as MegaStar
Cabincts Solution

MegaStar MediaStation Electric
Laterall File Vertical Carousel System



Elling Cart Issues

Push Cart for Transporting X-rays

- Goes from file room to basement
O | daily, as well as around various
| hospital areas
‘& ' - Metal for durability but adds
R - e excessive weight.
& oo - Only the rear wheels can change

direction, therefore making it very
hard to maneuver.

- Filing cart usage has aready
caused 3 injuriesin hospital staff.

- Average Force exerted to push cart
—22.8Ibs



Elling Cart Recommendations

Purchase replacement cart that is made of lighter, durable
material (ie plastic, wood, etc).

Make sure the wheels are well |ubricated and both rear and
front wheels can change direction to aid in maneuverability.

Divide filesinto 2 separate carts that attend to different areas
of the hospital. This therefore reduces load and possibility of
Injury.

If time and available staff permits, circulate the cart frequently
to also reduce load and to prevent accumulation of files.



Slide Boards

Current slide heard made by Armmnstreng
Medical lnaustries

Dimensions: 18~ wide, 72* leng, .8 thick

Dimensions for grip heles: 1™ wide, 2~
ong, 1.5° apart, .5” fem edge

90t percentile: male is 75.6” tall, soito
account fior all'people it weuld be better te
have a beard at least 76.67 leng




Slide Boards

The 99 percentiler male!is 40,1 wide at his hips (with
IS airms; at his sides) and the: 99% percentile female is
36.6"

Tihe slide; hoard shouldl therefore he at least 43,17 wide
10 account e the hand grps (WhIch IS oVer tWice the
S|ze of the current slide; beard's width

Newer: slide hearas shouldialse have grips: that are easy
10 held with' a fullthand and have no smallfedges

POSsIpIY having strapsiinstead o handles

It Woeuld alserbe better Iif thernumiber el empleyees to
carny the slide boeard could be greater than the usual
W, se that these twe experienced less strain
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