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Joint discomfort and postural joint angle., No signific

- discomfort and postural joint angle in the Ss, Prevalence
of ache, pain, and discomfort symptoms in VDT workers was

BABSTRACT

VATLAND, H.W. A pilot assessment of nonneutral postures and
worker discomfort in VDT operators, MPH ln Community Health
tducation, August 1995, "'. (D. Duquette) . o

Objective evaluation of 7 anatomical postural angles was
completed on 34 vDT workers (M age = 16.2) as they performed

“routine tasks. Upon completion of objective evaluation,

discomfort was evaluated'USingvthe_Standardized_Nordic
Questionnaire for the Analysis of Musculoskeletal

‘Discomfort, Objective evaluation data and subjective

questionnalre data were analyzed using the Spearman rank-

order correlation to determine the relationship between -
ant
relationship was found between the subjective joint '

identified in 9 joint areads including neck (58.8%), lower

~back ({55.9%), shoulders (47.1%), wrist/hand (47.1%), and

- upper back {26.5%), Discomfort questionnaire screening was
- found to be a valuable method for identifying the prevalence
~of musculoskeletal discomfort, ' '

N4
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“joints, nerves, and vascular components.

-1njuries (RSI_s).

' generally Unknown.

work process.
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CHAPTER 1
INTRODUCTION
. . Bactgzougd
Musculo Peletal 1njuries are ranPed seoond n the leadlnq
work re]at.ed dlseases and 1njur1es in Lhe U.S {Mlllar,
1988) Theso condtttons occur as a result Of acute and
chronic injury Lo musolcs, tendons, ligaments, bones,

They-are often

referrod to as wear-and- tear dlsorders, overuse injuries,

-~degeneratlvo joint dlseasesf chronic mlcrotrauma8,

cumulative Lrauma disorders'(CTD's), and'repetltlve Stratn'

These 1njuries are the resulL of repeated

- or sustalned acL1v1t1es of. a musculoskeletal component that

'expose tissues Lo meohanical or overexertion stress.

The prevalence of workery dlscomfor+ in the work place 1S

The warnlng prov1ded by musouloskeletal

dlscomfort ancl job dlssatlsfa tion, in many cases, 1s a 51qn

of the mismatch between the worker, tools,.equ1pment, and

This should be viewed as a call for work
place evalua ion and 1nterventlon (Corlett & Blshop, 1976) .

Knowledge of the relationshlp between subjectlve experlences

 .of dlscomfort and the use of objectlve assessments of the
' work place can oontribute 51gnif1cantly to the development'

. of programs desrgned to intervene or prevent injuries,

Identiflcatlon of exjsting lnjurles and prevention of new

I,1njur1es are the functlon of occupdtlonal survelllanoe




- programs. Occupational surveillance p}ograms utilize a

number of methods Le coLLecL lntormatlon on their workers.
Preemployment physlcal examinations_provide eXposure history
and medlca] baseline lnformatlon on the worker's ‘health
status. Perlodic med;cal-survelllance-ls used to detect
changes in the health conditien of workers over time,
Questionnalires can be utilized fo_identify'concerns,
:eymptoms;fand discomfort in workers. Industrial hyqiene
~evaluations of the' interaction of the worker with the
'equipment and materlals, commonly referred to as the work
process, can provide valuable information on potential
soureeS-of.injurjes. The effectlveness of an oceupatlondl
eurveLllanee proqrem 18 dependent upon the lncerporatlon of
' ;reemp]oyme1L physical examlnatlons, perlodJc medical
'Surﬁeillenee, queatlonnatnn , and 1nduetr1al hygiene
evuluatLons Lo ldentlfy eX1st1ng and potentlal eources of
1njury Rellance,on Lhe uee ot only one occupational
survelllance method Lo ldentlfy and prevenL all 1njur1ee in
the work place wlll result in: 1ncomplete rlek ass essment
Wth the Change in work enVLronmenf away from the
' manufacturlng settlng to service 1ndustr1ee, an increa51ng
humber ot work places requlre v1deo dlsplay Lermjnal (VD)
operatlon by workers. VDT'S have become the most frequently_
- used equipment in'the work place (Grandjean, 1987) Injury

trom repeated use and musculoskeletal dlscomfort from VDT'

W . Ml T - B " g v T o = L 3 ; r Y - Sl T - ;.
ey ‘E.':"'—""‘ m, v Vet T BT s e Ty ' o A w ) T ’ L e - - —
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Due to the thh prevalence ot musculoskeletal discomfort
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and injury in VDT operaiors, occupational surveillance 18
necessary Lo identify workers with exl sting symptoms and to
prevent further 1njur1es. The:use of queStionnaires to
identiiy workers and work sites is an appropriate
screening tochnique. The SLandardi?ed Nordic Questionnarro
for the Analysis of Musculcskeletal Symptoms (Kuorinka el
al., 1987) and discomfort measures employed by CorleLL and
, Bishop (1976) can be effective in many work environments Lo
fidentify workers with symptoms." '
. Postural angle measurements of joint areashave been
~ shown to be very effective in identifying workers with
eX1sLing discomfort injury, or a poLential for Anjury
(Grandjean, 1988}_' The use of objectlve po tural angle
._measurements overcome measurement error limltations reported
1in subjeclive anqle measuremean obtained from photographs
1in the prOVlOUS study of Starr, Shute, snd Thompson (1985)
'and Lhe measurement of V1deo taped postural angles by

 Karwowsk1, Eberts; Salvendy, and Noland (1994) These

postural sLudies evaluated spec1fic Work tasks in a spec1fit.

work place The findings of these studles have severe
llmltatlons on the inferences that can be made to other
populations, and in many cases Wlth Slmilar populatlons, due
to differences 1n equipment materials, processes, and work .
'environment ' Postural angle differences exist between
.1nd1VLduals performing the same task due to the physical
diversity of indlviduals, type of worP task, equipment work

processes, and environment Postural studies noed to be




pnrformed'incorporeting the'diversity within the population'

;.Lo better understand the petentlal offects on . lhe pepulaLlon'

as a whole.

P;rgoge_gnd Scope of the Study

The purpose of ths study was to evaluate Lhe

relationship betﬂeen musculosheleta] dlscomiort of lhe neck

shoulder, leow, wrlet, upper and lower back, and the use ofl

nonneutral'postures in}these'anatomical jOlnt areas.,

' - Typotheg '

U31ng Lhe subjective data collecLed with the Standardizod
Nordlc DlscomIOLL Questionnaire (Kuorlnka et al., 1987) and
objectlve data collected on nonheutral postures, Lhe
Eollowlng hypotheses were Lestcd '

1. No 81gn111cant relatlonshlp ex1sts between demegraphlc
varlables of age, helght, welght, and tenure with
postural joint varliables of neck flexion,
cerviCObraChial rotatien, shoulder flexion, shoulder
abduction, wrist ulnar deVLatlon, wrist extension, and
Lrunk angle._ . - - -

No 31gn1f1cant relatlonshlp exlsts between gender and
'postural jOlnt variables of neck flexion,
cerv1cobrach1al rotatlon, shoulder flexlon, snoulder
abductlon,.wrlst ulnar deviation, wrist exten51on,“

and trunk angle.

No significant relationship exists between neck_flexion'

angle and neck discomfort.
No significant relationship exists between

cervicobrachial angle and neck discemfort;
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No signifloant relatlonshlp LXJSLS between

E':l

7oomb1nat1on of neck flexion angle with oerV1oobraoh1al

'angle and neck dlaoomfort
'No smgnlfioant relatlonship exists beLween

fJeXIon angl and shoulder dlsoomfort

NO SLgnjfioanL relat:onshjp eXlsts between

"ebduotion_angle and shoulder dlsoomfort
No elgnlfloant relationship estLe beLween
'-comblnatlon of shoulder flexlon dngle with
abduotlon angle and ehoUlder discomfort.
'No significant relatjonehip exlsts between

flex1on dngle and elbow dlscomfort

No 81gnifioant relaLLonshlp eXLSLs between-

abduction anqle and elbow'dl"comfort

No SLgnjflcent rtlatlonshlp exists batween
'oomblnatlon of shoulder flexion angle Wlth
'abduotlon angle and elbow dlsoomfort
Nofsignlfioant relationship exiets between
‘deviation angle and wrist/hand dlscomfort
_No 51qn1flcant relatlonshlp exlsts between

extenSLOn-angle andjwrlst/hand dlsoomfort.

No'significantrelationship exists between

'-combination Of wfist ulnardeviationangle
extension angle and wrlst/hand dlStomfort
'No 51gnif1oent relatlonshlp eAJeLs between
and upper back dlscomfort

,'No SLgnlfloant relatlonshlp eX1sts between

and lower back dlscomfort

shoulder
shoulder

A

shoulder

_Shoulder 

Shoulder'

a

shoulder

wrist Uulnar

a

with wrist
trunk_ahgle

trunk angle
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Assumptions

The following aSSumptions_were'made in'this studyi
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1.' The respondents were aware of the frequency and localtion
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of diScomfort experienced at their work site,
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The participants were able to interpret the discomfort
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questionnaire questions and correctly record their

answers.
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All respondents answered the questions truthfully.
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Dglimicggions_'
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The following W9re delimitations of the study:

1. oOnly crgonomic related stresses and sympltoms were

surveyéd.
2. The'survey was performed at one location.
only vbr opera Lors were included in the survey.
- Only workers with more than one year on the job Were
surveyed, .
Workers with previously identified musculoskeletal

injuries were not excluded from the study.

The following were limitations to the study:

L. Workers surveyed utilize a variety of VDT terminals,
desks, and chairs which may .ha_ve ah impact on working
posture, ' '

The forearm was not. an identifiable discomfort area in
the discomfort questionnaire which could result in error
1t assignment of discomfort symptom to wrislh or'elbOW_l

AYEas.




pefinitions
Cgmulgtivengagma-Di§q;ﬁg£§ - a term used to describe a
"class of soft tissue injuries'and disorders that are causead,

o prECipitated; or aqgravated by a number of occupational
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exertions, and awkward postures. Disorders frequently
observed in nerves, tendons, tehdon.sheaths; and upper
extremities of workers. Examples include myalgia,
tehdirﬁ.’l:is, tencs5,/1"‘1:::\}'11tis‘r and ;c:afp'al tunnel syn'drome

(Keyserliﬁg, Stetson, Silversteln, &-Btouwer,'1993);

Discomfort - a broad classification of symptoms including

ache and paih.(Kuorinka et_ali,'1987). '
'Ergghomlggré-a multidisciplinary scilence dealihq with Lhe

interactions between personnel and the total work
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relation to the'wor}:er and the work environment w.i, th the
goal of reducing unnecessary physiological and psychological
- stress (Grandjean, 1987). - o _

' 'ﬁgggggl Posture - pogition.of a'jdint'within,115 degrees of
N th’é_ natural resting positlon with no nuscular contraction
(Aaras, Westgaard, & Stranden, 1988), -

Nonneutral Pasition - position of a jOiht bevond 15 degrees
6f'the hatural resting position with muscular contraction
g o (haras et al., 1988)- ' - - ,
::? ~ Work Environment - the work environment consgist of physical,
2 chemical, psychological, and biological faclors surrounding

personnel in the workplace (Grandjean, 1988).
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 Work'E uipment - the-wOrkiequipment consists of tools,
machines, ahd devices (i1.e., chailrs, compUter terminals, and
other components used at the work site) (Grandjean, 1988).

"Work Place - the work place 1is the place Of employmeht area

allocated a person in the work system (Grandjean, 1988).

1) 10
‘Work Process - the work process is the sequence in time and

SPACE of thé“intéraction of people, wOrk'equipment,
materlials, energy, and information within a work system
(Grancdjearn, 1988), - .
ﬂg;ﬁ_iggggg - blomechanically, any external force acting on

the body during the performance of a task. Application of

work stress to the human body is the inevitable consequence

of performancs of any 'taskl, and ls, thérefore,' only
synonymoeus with "stressful work conditions" when exXcessive
(Grandjean, 1988). . ' '
wg;ﬁmSgsgem ~ desiqned'to perform a particular work task, a
work system is constituted by people and work equipment
acting together in the work process, at the'wOrkplace in'the
work environment under the conditions imposed by the work

task (Grandjean, 1988),

Work Task - the work task is'ah_isolatiVe activity-performed

byaworker(Grandjéan,1988)‘
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CHAPTER IT
REVIEW OF RELATED LITERATURE
jLQJ

As carly as Lhe 1927 Health InLo: view Survc,y of Lho
Natlonal Center for Health Statlstlos, muqouloskolotal
lnjurlos were rankod flr;t in froquonoy of hoath problom
Lhal dffOCL the quality oL lLfe in the U.s. (Mlllar, 1988) ,
.Musoulookoleta] 1njurlos are the Leading cause of dlSdbLllty
_'during tho wolking years. 'They occur in nearly one-half the
work foroo aL some Lime durlng tholr worklnq llfe.. The |
provalonoo oE thesa inJurlos 18 oxpectod Lo lnoreaso and in
ILhe computer work env:ronment the increases are alroady
'-oV1denL (Grandjean, 1987)ﬁ Prevention of theso injuries
 roquir as the lmplomontaLion of onoupalJonal surveillanoo.

written Or oompuLcr surveys, and risk Laotor.evaluatlon of

work sites.,

Occupat Lonal

'Oocupatiohal SurVoillahco 19 neoessary Lo dotoot advorso

health conditions and to idonLify workers aL risk from .
fpotontial and existing hoath haaards (MihLz 1986) . “omo
”'occupaLions havo & qreater poLontial for musouloskolotal
injuries and disordors._ Medicnl and industrial hygione
'5urvoillanoo nust be 1nLograLed to implpment prevenLivo and_
oorrectivo aoLjons in the work place (Parkinson & Cronnan,
 1986),o Ocoupatlonal surveillanoo has been Lhe subject of

 sLudy in many work onvironments in many countries. Ono that




has received widespread attentiOh-is_carpal tunnel syndrome,

the mOSt“COmmonly reported cumulative trauma disorder ,
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The oplectives of survelillance can be accomplished by the
~use of preexisting data, physical examinations, and
questionnaires (Fine, Silverstein, Armstrong, Anderson, &
Sugano, 1986). Occupational surveillance can include a
variety of methods to determine job tasks, work processes,
‘and personnel with existing and potentlal for exposure to
-musculoskeletal risk factors. Preexisting data can be in
the form of work related nedical treatment, workmen's '
compensation claims, employee complaints and absenteelsm,
employee work site modlflcations, unpopular jobs, changes in
productiVi:y, and product quality, 'PhySical examinations of
‘new and existing employees can be effective in monitoring

3ympt oms andjSighs of diScomfort.and injury (Mintz, 1986).

The most effective method for identifying work sites with a




potential for worker injury is in the use of worker surveys.

Worker discomfort surveys are the most widely used form of
survey. These surveys utilize Written'and computer' -
'qeneraled questlonnalres. - ' -
Writfewzﬁ' “tﬂﬂiﬁkﬁ_

The measurement of subjertlve dibcomforL utiliz 1nq

 written quebtlonndires is a valuable tool for'ldentlflcallon

:of workerb wiLh exqstlng and potentlal exposure Lo
IjmusculosPeLeLal risk factors {Grandjean, 1988). Measurement
of subjectlve dlqcomfort can detormine the prevalonce o[

- musculoskeletal 1njur1es and.disordLLs in a work populaLlon.
Another use of these instruments canh be to measure
effectiveness of work site corrective actions in reducing
 diScomf0rt on Lhe iob, The Lhree most commonly' used
instruments utilize open or structured'questionnaires,
rating scales, and pictorial prosenLatlons (Kuorinka,lQBB),
¢urveys havé historically been conducLed uti]iaing
riLLen quesLlonnatrcs wiLh queslions that are forced chOLCﬁ
vquants that can be self administered or ed in lntervjewa

(Kuorinka,'et al, 1987) Checklists are used for evaluatlng

'ergonomLc risk factors loading to cumuJaLive Lrauma o
B disorders (Keyserlihg, et al. 1993) In some cases,
checklists are designed to be used by representatives of
?manaqement ahd/or-lab0r as ascreeningtool to identify work
places with poLenLially harmful eXposure to overexertion
risk factors. ‘The divexstty of questionnaires 18 matched
only by the diversiLy of the populations they are debigned

' t0'evaluate. ‘A numbey of.limitations are inherent to all
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questlonnalres may directly affeot the data and rellabllity

o f Lnstruments (Kuorlnka, et al 1987)
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Comguto:~Based Q estlonnalres
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Compu ers are becoming WLdely used ln researohlng health

ibsueoi I n many cases, the computer becomes the lntervlewer

of Lme patlonL oY worher.' Slack, chks, ‘Reed, & Van Cura

(1966 designed a computer-based quebtlonnaJre to lmltate

Lhc phy fcian. in collﬁctlng sympLom 1nformatlon. Thelr

flhdlhdb oonoluded that oomputers could collect patient

.nformatlon-offeotively WlthOUt perSohal'interviewers

ancl data}handlers-  Card ot'al7'(1974)

found the mdjority of

patients viewed compulcr 1nterroqatlon as acceptablﬂ, but

the data: Lollected wero found to be loss acouratc than

physician interrogation. CompuLer based quegtlonnajre& have

lgss flG%LblliLy in oolleotlng data compared Lo a human

.LnLarvlewer. Aqe of lndlviduals compleLlng oompuLer based

quosLJonnaires has been found to influence data collec Lion,

1ounger paLiean complete LompuLer based questionnaires in a
".bignlﬁlcantly shorter lee t}an older patlentu (QUaak,'Van

Der Voort, Wostermah, Hasman, & Van Bemmel 1987) They

' dlSO found No 51qn1ficanL difference in oompletjon bimes

between women and men. However, a study by Slack, Leviton,

BennoLt, tleisohmann, and Lawrence (1988) found LhaL Lhe

- LLm@ tequired for a person to respond Lo oomputeerased

quostions 1.8 rolaled boLh Lo age and formal education.

They

also describe Lhe concept of excluding potentjal human




interviewer hias in the collectloh of questionnaire data
obtained using computers. The effect of an ihterviewer has
- been a subject of Conoern'ln'many studies. Pynsent and
Falrbank (1989) describe the acceptance of a oomputerubasod_
interview eystem by patlenta w;th_baok paln. Additional
.pbenefite of'usinq-oomputers include the ease of data'
, collecL1on, efficiency of data analysis, and avallabillty of
data by rhe medical care system,
The use of computer based surveys will.oonrlnue to grow

due to Lhe acceptabllity by participants and Lhe ef ficien o?_

of data oollection and analy51s (Card et al 1973: Quaak oL
al 1987 Saldana, Herrin, Armstrong, & Franzblau, 1994) ,

The prlmary concern in the use of computer~based surveys is
the avaalability of surveys for both general work place ancl
speoiflc work processes, A second concern ls-the '

'standardlzatlon and appllcabjllty of avai]able survey

-lnatrumente. The hardware and software requirements and the_-'

seourlty required for Lhese systems are also important
:con idarations. Upon evaluation of Lhese conoerns, _
researchers wlll need to oontinue Lo use extstlng written

_lnatrnmants while monitoring the availability of

computer based lnerumean as they become obtainable.

_ B.ll_ls_.l_ag_t_erl_.ﬁzalllal:lan _ _
Chaffln (1973) describes the problems assoclated with

sustalnod or often rapeated oontraotjons of speclflc musolo
groupsi valuaLion of risk factors presant as a result of
fatigua and the lnoraased deviation from the neutral Joint

postura_ls essential to the prevention of nusculoskeletal




~injuries., In_1988;'Aaras et al. explored the pdstural
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'Shoulder'and risk of shoulder injury. Adoptihg.a stture-;
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‘with a shoulder flexion of less than 15 degrees and a

o A . T

shoulder abduCtion of less than 10 degrees resulted in a

significantly lowéf-incidence of_sick leaves due to shoulder
injury. _ ' ' '

~ Corlett and Bishop (1976) described a technique for

recording postural discomfort in the body over the work
period. The techn Lgue cat{ bé used to ildentify | ina.dequate o
nan-machine interaction and the effectiveness of ergonomic
changes implienented. Constrained body'pOStures.and '
deviations fromneutralposturesarethemost'frequent
source of discomfort in the work place (Corlett, Wilson, &
Manenica, 1986). In 1993, Genaidy and Karwowski proposed a
'ranking_SyStem for the assessment of postural deviations
based on body movements around various joints. The ranking
of potentially hazardous postures allows for the targeting
of corrective interventions to areas with the greatest

potential for injury in the.work pléce.

Knowledge of the relationship between subjective

' experiéhces df discomfort and Objective measures will help
in the development of methods to identify the existence of
inadequate postures in work plaCeé at ah early stagé o
(Boussenna, Corlett, & Pheaéant,1982)* Subjective
instruments tend to underestimate discomfort and inijury
(Ohlsson, Attewell, Johnsson, Ahlm, & Skerfving, 1994).

Obhiective measurements provide more reliable data and can be




L]
i - - ] ]
r M [ J [ _
—— o L - [ : L - = - -
b . - - L ™ L] - - - - - L -
. - ]

S = | S . ke
L e T T RN
e

-
i oo
....1."'-;.-'*" - ~y
-y \
e
[

, r— |

e e L
I

'_ -' ) -, - Ll Y .
o - - hT - * Fa Y = =
~ ‘?1??#*._: -"'1“;"1 3 ‘_r‘r.:'r _ h - l";-. ) - - - n ..‘ i a
< % -t ul 3 - - -

W et by y
oy - =
F -k
" fl ! 2 1-'"”- o

- ’ L g™ o - el L . . ) . . ] e h"""".._' - ] - h 2o F T " ! e i I o T .
'l"i‘-H".-" o A ok ) : ", - Pyl Chwih - -l ., T b o i E g L ' ¥ -y - L . : A - - - LT
- | .‘-‘:l_.- b by Pt P T p e -y ! n .r.l..‘ - N - n > T " - Y - .‘.‘I--"'" - =" ; o LR L s ey ."h : Wy, ‘ :.-q :'r: e ‘-ﬂ & ‘l".-.-. -
- e Y B : b~ T " i i - i - . [ 2 o . - - o [T e A

R e T T T e, ST CE S L e o R : o ey DRt s o e g A T o P P T o i o T et 2 a0

" e s Mgy [T Borr, R i b A i T S A g Pl L gl - | . A . s il 3 L y iy B re gl . e ’ el Al - A A . e

. . - L e T w1 ot e e T A ’ i . - i .. - T T e W £ et
] el P * + e T ] e Y- ol ....._.r_f ¥ - - e e . . i - .-‘%t‘.-_- e e ] ~ ...:_ ’...,p s _'J‘:__‘ et
. o . - y B il = - o "'ﬁ . A - [ "l' a .1_ .. 1 : — ; ! o - -_:+ yr '.';'
. . . . . . - b - . . - F b LT L | iy - gl q Aeal Pt { - |'_"'|' el 1a . _"il: i

. = - . .

L
-
4 .
14
.li.. -
* 5
[P
ot
1

- problem analysis.

'-1ndu5Lry bean sLudied.

more coqt effLClent when compared Lo comprehenSJve

que tlonnalres. In most cases,-objertlve measuremenL and

valuallon will need to he performed on workers ident1f1@d

wlth dlscomfort uslnq subjective instruments. This is

 heceqﬂary because the key Lo reducing discomfort is through

the Jd ntltlcaLlon of ElSP Lactors ang implementing
corrnct1ve agtlona that will esLablibh nequdL worklnq

pustur The r@JaLJonshlp bopren neutral pOSlUrOb and

incveasod pnrformance wilth decroa&ed d1sr0mforL has beon'
well eStabliShed (Bhatnager, Drury, & Schlro,,IQBh). -

R@view.of relate d LjLeraLure indicaLed that research
'availablo O qoneral erqonomlc sureentng and inLorvleanq
progrnms is limited. The majorlty of rescarch Is Spelelc
- ResulLS*of_bpeCLflc problnm roaoarbh

_generally lead Lo jqnjfiranL findings in the spe cifig_

'jndan' from lhoae sLudieb,_in

'mnny cases, have limited appllcaLion Lo nonrelated fields.

The avallabllity of worker discomfort measuremenL

instruments vary 1in application,complexity, and economic
cdnsidéfatidhs. This is due in large part to Lhe large
'divorsity of equjpment, maLerials, and work processeb in the

work pJaC( Lrgonomic evalUdLion Of Lhe work plam@ was

';roported Lo be in iLs infancy (Pine et al., 1986) 10 yoal

1ago'and'remains at this stage larqe]y due to Lhe ]de.Of
eva]uation instrum@nts and disease/injuly prevention

eraLegtcs. Careful ovaluation of avallabla instruments

"mubL be completed prior to use as part of any study. This

is necessary due Lo the limitation5 of many instruments.
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'METHODS AND PROCEDURES
Introductlon
The purposeof this study was to evaluate the -
relatlonshtp between musculoskeletal dlscomfort of the neck, .
shoulder, elbow, wrlst, Upper and lower back and the use of

' nonneutral postures in these anatomlcal jOlnt areas.

'Descriptions of the methods and procedures used 1n this

study are providsd for the selection of subjects, completion-
of the worker discomfort inventory instrument, measurement
of nonnoutral postures, and statistical analysis of the'

data. Speciat precautions and conSIderations used are

described in the summary.

Sy Qjeh §Qlect1Q1 _ . _
The finance and accountinq division at a milltary base
experienced a sighificant number of worker complaints,

1njuries reported, and lost workdays during the past 24

months related to musculoskeletal 1njuries (1993 & 1994

'Safety Officc Injury Logs) The VDT operator population

consisted of approximately 500 workers. A.random sample of

'40 subjects was selected from seven Lteams on the worker  ,

personnel roster, All subjects were adults over 21 years of
_age.. Individunls included in the sample population were
required Lo have more than 12 months on the job and perform

- -VDT tasks more Lhan 4 hours a day. Many of the subjects

have attended an ergonomic awareness Lraining course

16




presented by the occupational health clinic approximately 1#
months earlier. A work Site assessm@nt7that'ihcluded
_:equipment, work-proCesé; and work tack modlflcatlons Lo
coxrect polenLJal rlsk Factors was completed for many of tha

subjects approx1mately 12 month earller

Workor Di_s;:omfort Invento y ngt; LmeJ_L

' The %Landardlzed Nordlc Questjonnalro for lhe Analybls Of

Musculoskeletal gymptoms, devaloped o3, Kuoriuka et al.

(1987), Wa s used £o dldentify body areas @xperlenCLng
musculoskelotdl dlscomfort (seelAppendlx A). This
”lnstrument has been reported reliable by Kaerwski,et al,
(1994) and Ohlsson et él. (1994)TinfSCreehinq work sites for
worket discomert. The instfument is wlchy used in |
unmodlfLed and mUdeIEd forms, and in some cases JndIVldUd}
aomponentl exXtracted er use in work place studies*

fhe Standardized Nordic Questionnaire consists of three
components, The ftrst component of th@ questionnalire was
'used We collect demographic information pertalninq Lo
_qond ol qge, tenure, heLghL, weight, domlndnL hand,
-employment status, site identification,-date; and subiject
comments., The second componéht collected historical data on
'the prevalence Of discomfort in niné.qeneral bbdy.areas_
during last 12 months and current prevalence of disdomfort_
during the_last7 days., Subjects ihdicated dtscomfortlewel
on a 0 - 10 scale with 0 reprgsenting e discomfort,
E reprebenting moderate discomfcrt, and 10 representing
_extreme discomYOLL. The third component deslgned Lo collect

medical Lreatment hlstory infoxmation was not: comp1eied




The qusstionnaire Was administersd to eaoh worker upon

completion of the posture angle measurements. A brief
introduorion to tns discomfort instrument was presented with
he reooroﬁng of 3 hypotneticai dlsoomfort erample. " The

qtestionnaire Was ooliected from the participant upon

completion of the next workers oostural measurements.

was found tc be

discomfors

'Seven-anatomioal joint areaS-of the body that sxperienoe.

nonneu ral post ares and awkward movement were examined
They *noiuded (a)-neok fiexion, (bJ tervioobraohial
__rotation,'{oj shoulder ﬁlexron, (d) shoulder ebduction,-(ef_-
fwrist ulnar deviatlon, (£) wrist extension, and (g) trunk
angle (see Aopenoix R) . The measursments were obtained
using a-go1 lometer and a carpenter's level (HUﬂtiﬂg; Laubli,
.& orandjean, i981] The measurements indicated the angle of
deviation from the neutral posture ceferenoe point for each
:of the seven anatomical areas of the body. All measurements_
were obtained as the worker perform ad routine VDT tasks.

. _ '5EQ§L?JA}':t§.- Heasuroments

Upon review of avail able litsrature and various _
'reoommended guidelines for VDT workstation design (Corlett
at al,, 1986; Grandjean, 1987 Hunting et al., 1981; Ssuter,
_Sohleifer, & Knutson, 1991) the following independent

'variables were measured in the VDT operators:

Angle A - Netk flexion angle (degrees), Stationary arm of

goniometer extends parallsl to the long axis of the trunk
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fand the movab}o atrm eﬁtends dlonq a llno Lo Lho maeLOJd

process in Lhe uaglttal-plane.

Anglq B Cervicobrachial rotation (degrees). Angle of left

or right rotation of the head in the transverse planc.

ﬂﬂgle- C ~ Shoulder flexion angle (deu.jremb) - Landma r‘l\s W Qo

the acromion cmci lateral opmotldyle of the humerua ih the

gagiLLaL pldne_(Hunlinq ot al., 1981),

_:ﬂnng-D - Shoulder abductron (d@qrveS)' &onlomeLOF'ts

po 1L1oned nppLOAimaL ely mldlln@ agatnbt the lateral-suffﬁcm-

of shoulder, acromion to lateral <.::01‘1<1y].@. i stat;ionary a‘:{i.&a
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