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SUMMARY

In February 1987 the Nationdl Indtitutefor Oooupationdl Safety and Heelth (NIOSH) respondied to areouest from
the United Food and Commaad WakasUnion to evduge therdationship beweanwark

processespradtices a aturkey processng plant and carpdl tunnd syndrome (CTS) and ather musculoskdetd
infuies Thisfadlity producesavaidy of megt produdsprimerily for whdesdledigribuion to therestaurant
indLery. Atthetimed theevadugion, 792 workerswereemployed a the plant. Thisevaugtionwashbesed upon
review of avalade OSHA Lagsand company medicd detaand examingion of videotgpes of thewarkdaionsand
workpradices odlledted for ergonomic andlyss

A review of inuriesto personnd wes parformed using detafrom OSHA Logs (Januery 1986 through Fearuaty
1987) and plant medicd logsfar January 1987. Comparison rateswere dbatained through the 1987 Bureau of
Labor Satidics(BLS) Amud Report, which arederived fron OSHA Logdda A prion dasdification of jab types
besad on desription of jaob dheradteridlics (repdtitiveness, goperant drength requiramant, working podures),
caeyanized jabsashigh, intemediate, and low ik of incuning arepditivetraumainjury dueto job pafamence
Usng OSHA Log dHa, it wes determined thet personnd in high risk jabs (boning, bird henging, evisoaration,
ungpedified produdion, raw manufaduring) weremorelikdy then employessinlow risk jolosto bediagnosed with
CTS(RR=453, p=01) and toincur an OSHA-recordable nontCTS musculoskdetd injury (RR=2.33, p<.001).
Smilaly, medicd dgpensaty log detlashowed thet high risk parsonnd weremaorelikdly thenlow risk personnd to
repart wrigt injuries (RR=3.89, p<.001) and to repart norkwrist musculoskdetd injuries(RR=322, p<.001).
Bassd on BLSinjury retesfor poutry processing plants 12.1 injurieswereexpected to ocour among dl 792
Longmont erdloyessduing Jnuary 1987. Therewere 180 inuniesidentified inthemedicd dgoansary logs and
anly 6inuiesrecorded inthe OSHA Logsfor thet pariod. All Longmont enpdloyesshaveexpaienoad an
esimated 15.2 musouloskded inuries per 200,000 parsonthoursworked Snoe January 1985.

Ergonomicevduation of thisfaality by andlyssof videotgped work processeswesparformed. A taid of 14
prooudion joosin the Bvisoarating Departmant and 22 in the boning and "'gpedids' lineswere videotgped and
andyzed for biomedhenicd risksfar wark-rdated musculoskdetd disordars: Ingenerd, parsonswarkinginjabosin
the Boning Departmant expariencad morehiomedhenicd sressarsthen thosein Bvisoarating. Andyssshowved thet
areprimary risk factor of boning jabswiasthe number of cutsper day, ranging from 11,520 to 28800, and the
gplication of high musoular faroeswith theamm and wrig in nonsneutrd podures: Inthe Bvisoarating Departimant,
movamatsranged from 5760 to 19,200 per day. Only threedf thesejabswearerated asrequiring high muscular
farog but many nonneutrd podureswererenuired inthesejaos: Injury ratesindl departmentsareprovided in
Tables1-3.

Onthebedsd areview of OSHA 200 Log deta, thereareidantifisde groups of personnd a greter risk then
aharsfar devdopmant of capd tunnd syndrameandlar incuning other musouloskdetd inury. Inaddition, a
compaison of thesefindingswith medicd recards dtaavalladle a Langmont indicates considerale undarepart
dfinuiesintheOSHA Logs Ergonomic detaandlysssgoeststhet meny of theemployessin highrisk joosare
exposd to Sgnificant biomedhenica hezard in paformencedf nonmd adtivities Recommendtionsto contrd
hiomechenicd hezardsareindudad in Sadtion VI of thisrepart.
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INTRODUCTION

OnAugust 27, 1986, theNationd Indtitutefor Oooupationd Sefety and Hedlth (NIOSH) recaved areguest for a
hedlth hezard evdlugtion & Longmont Turkey Processars Inc, Langmont, Caloredo. Therenuest, intisted by the
United Food and Commerdd WoarkersUnion Locd 7, sought evdugtion of casesdf carpel tunnd syndromeand
ather mustuloskdetd disordarsthat werethought to be assodiated with job demands

OnFeoruary 26 and 27, 1987, NIOSH parsonnd condudted aninvedtigation t thisfadlity. To acoommodatedl
patiesinvalved (NIOSH, company manegamat, union rgresantaives), the stevist wes defared until thistime:

Theevduationinduded areview of avalade OSHA Logsand compeny medica reoords and videoigaing of 36
jassintheevisoarating and boning linesfor subseguat andlyss

BACKGROUND

A

Workforce

Longmont Turkey Prooessrs Inc, which produces meat produdisfor commeardd ueinthewestemand
outhwestem United Sates hesbemin operaion Snoe 1951 At thetimedf our evaugtion, 792 parsons
waeemployed a theplart.

Process Desription

Theplat primaily processssliveturkeyshbut d<o ussssome patidly processed dhilledfrozenbirds: Thelive
hirdsare hooked onto atrander system thet trangpartsthem through dll processesa ratesbetwean 12 and 20
hirddminute, & enaveragewarking heght of S0indhes: Processing of thelivehirdsindudes exsanguinetion,
hot weter beth defestharing, remova of intlamdl arganshy hend and with an essortment of autingand
udioning tods menud desning of gzzards removd of themgjarity of meet by ahost of knifedoesed
Oeboning oparaions, and divarson of near bere carcassesfar medhanicd extradtion of medt remnentsfor
frankfurter produdion. Chilledffrozen birdsare ddivered pre-evisoerated and enter the processing linea the
deboning dege

EVALUATION DESGN AND METHODS

A

Medicd

Inorder toestimetetheraeof inury a Longmont Turkey Processors it was necessary to aotain esimates of
bath the number of injuries and the parsorHime expaienced by warkasa theplant. Thenumber of injuries
wasdaived fram OSHA 200 Lagsfar thetime paiod from January 1985 through Feoruary 1987. We
atempted to assessthe vdidity of these OSHA Logsby comparing them to dgpensary medicd vist lagsfor
January 1987.

OHA 200 Lagsprovide areoord of *OSHA-recordeble cooupationd inuies” whichindude desths and
inuiesthetinvdveonea moredf thefdloning: lossdf consdousness restridion of wark or mation, trandfer
toanather job, or medicd trestmant ather thenfird ad. OSHA Log entriesof carpdl tunnd syndrome (CTS)
and possble CTSweredl conddared casesdf "probeble CTS' (pCTS). All grans drains (eoute),
leogrations fractures and contusions of the upper extremities recorded inthe OSHA Logswere catepornized
by usasupper edramity musauoskded (Uem) inuies: All nondheed, non-upper edremity ifuiesof the
sametypethet wererecorded in the OSHA Logswere categani zed by usas non-upper extramity
musauoskded (nuam) inuies

Toddamineanedimeted thedenominetor of theinury rdes i.e, the parsorHimeexpaienced intheplatt, it
wasasumed that, for each of theyears 1985 and 1986, the number of parsonsemployed and parsonnd
ddribution by department remained unchenged. Hant parsonnd reported thet therehed



been no sgnificant process or workforce changes snce January 1985, Thetimepaiod of January 1, 1985,
toMarch 1, 1987, rgresents 2.17 years of work exposure per worke.

TheMay 1987 Bureau of Labor Satidics (BLS) Annud Repoart of oooupetiond injury andlillnessdeta
prestsinury ratesfor poultry and egg processors (SC 2017) intams of injuriesper 200,000
personhoursworked (phw). (Oooupetiond injury ratesare usLelly provided asthe number of injuriesper
200,000 parsorhours whichisthe number of hoursworked in oneyear by amoderate- S zed work force
(200 workers) ina40-hour wesk, with a50week year). Thesefigureswere usad for comparisonand asa
meansto cdaulaethe expated inury ratefor thiscohort of workers

For spardeandyss digpensary medicd logswarereviewed for January 1987, Aneodotd infommetion
provided by union represantatives suggested thet it iscommon pradiceamong the poultry processorsto
repuest Lppartivewrnig alintswrepsfor [predpitated] wiis dsoomfort. Therefore, new log etriesof
"prevantaive’ wrgoswererecordad asawnig inury. Inuiesatedinthemedicd logsashend” injuiesweae
not recorded asswnd inuies: All ather inddentsreoorded aswork-rdated musouioskddd dranor trauma
inuiesweretdlied in acoordencewith the previoudy desribed injury definiions

Meddd fileswearereviewed, asathird source of infomnation, to further asssssinjury recording datusat this
plart. Twenty randomly chosen medic filesof workersfram Departmant 1311 (Boning) werereviewed for
ooourenced repartsaf musouioskdetd inury.

Lorgmtma\agmmhasda‘lrﬁjammerd Ogpatmantsas"produdion’ depatmants theathersare
norHprocudion” departmants: Produdiion departmentsareasfdlons 1211 (bird henging)), 1231
(evisogration), 1311 (boning), 1312 (ungpadfied), 2111 (raw menufactuning). The produdion aressweare
conddared to bethearess et likely to placewarkersa risk for musculoskded inuniesdueto thehighly
repetitive netureof thework and the upper extremity foroeand/or podiuresrequired to completejab tasks
Thisjudgmet wesmedewithout regard to therates of injury inthevarious departments: Sx
norprocudion departmantswere conddeared a8 intemediaterisk” aressfar musculoskddd injuries
becauseusLE job teeksrecuired Substantidl physicd exattion, intemms of forceand postures usad, though
thelemovemantsmay nat have bean repdtitive. Thesedgpartmantsindude 1111 (livekill), 2131
(peckaging)), 2141 (lbox meking), 3112 (sanitation), 3132 (maintenance), and 3151 (fruck medhenics).
Someinjuiesdocumented for warkearsfrom 2131 mey adtudly represant an eidagy fromaprodudion
work ares, Sncemenegamant reported thet produdion personnd with musculoskded injury symptomsare
frequenty transfermed to Department 2131 Theremeinder of thedepartmentsweredassified as"lonHisk”!
postions Thesejobsindudedffios, shipping, and ather joosthet areprimarily nonqorodudiion. SeeTeblel
for acompleelig of joosby risk graup. Theratedf injury in produdion personnd was compared to thet of
employessintheloaHisk aresshy compaing regpedive numbarsof inuiespasonyeasa rik inthee
goupsdf parsome.
Ergonamic
Videotgaing and jab pafomanceandyssweare completed ondl parsonnd inthe Boning and Bvisoarating
Depatments TheindvidLi job anelysispratoodl consisted of counting thenumber of birds processed per
minute, compiling the numboer of auts (boning) or numboer of mations (evisoerating) medke per job, counting the
ooourrencedf podureswhich devieted from neutrd, and evauating workplaoe attributes such aswarking
haght and reech ddances Thedevisted wiig posureswhichwerenatied are: flexdon (fix.), exension (edt),
uner devidion (dev.), radid devigtion, and openhendad pinching. TheseaedhoaninFgurel. Other
podures counted invalved thearm and shoulder. Prongtion (joron.) and supingtion desribemovemant of the
faream. Prondtionisdodkwiseratation of thefarearm towerd thebody (medid ratation). Supingtionis
counterdodiniseratation of thefarearm away from thebody (laterd raiation). Movement fram full apingtion
tofull prongtion or vice versarenuiresa 180 degreeratation of theforearmand wiid. Supineting or prorneting
fromthenaurd postioninvavesa90 degreeraidion. Shouder fledonisrasng theupper aminfrat of the
body. Shoulder edendon coourswhen thearmismoved benind thebody. Findlly, shoulder abdudion (ebd)
ooccurswhenthe upper amismoved lagdly avay from thebody assinwhena"didkenwing' podureis




a=umaed.

Musdeforceexated, animpartant fadtor intheanelyssof biomedhanicd loed ontheworker, wes

evduated ajedivey. If it wasdoviousthet awarker Sruggled to paform acatain adivity, or thet sevad
atempiswere neded to completeajob componatt, thejob was detemined to reuire highforce. Examples
o thistypedof efart werethe Reda/Ddater job and theskinning jobs If thewarker hed to mekealong ot
which required stopping to regrip or reoriant theknifeblade, thetask was Smilady reted ashigh foroe Breedt
Opag isanexarded thistypedt highfaraejab. Other fadtorsnated during thejjob andlysisthet influenosd
theesimation of farce exarted were the pasition of thehendsand ams: Whenthehendscanbehdd doseto
thebody, levarageishighedt, and the grestest amournt of faroe can beexarted with theleet amount of
musua dfat. Whenthewrig isinadeviated podure such eswrid flexion, wiig extenson, or ulner deviation,
morefarceisreguired to ot or pafamamovamat thenif thewris wereneuird; examples of joswith these
podurd requirementsare Breest Opener, Cut Breest Do theKed Bane and Remove Breet Hllet.
Abdudion df theshaulder isd o apodurewhich reduicesthebody'sleverage resulting inrdatively high forae
exations exanplesdf thesejoosare Drum Debone, Remove Thigh Bong, and Breest Oparer. Al of the
jobandysscetawere odllected besad onareview of thevidedtgpesplayed in red timeand & dow spesds

V. EVALUATION CRITERIA

A. Medcd

CQumuaivetraumadsordas(CTDs) of themusouloskdeld systam aften ooour inwarkerswith jobsthet
repuirerepetitive uppa exdremity exation. Thesedisordarscean presat themsdves asbursitis ganglionic
oyss musauloskddd dran, synovitis tendinitis tenosynovitis andlor numarous ather padificaly desaribed
musculoskded syndromes: Siudies have shown thet these disorders can be predipitated and eggraveted by
adiviiesassoaiated with reptitive exation, pamjaiy if completion of thetesksreniressgnificart
goplication of foraein an avkward posture™ The posiures most often associated with Upper extramity
CTDsaewig edarson andfledon, uner andredid devigion df thewris, gpenthend pindhing, twiding
movamatsaf thewrig and dbow, and shoulder aodudion. CTDsareconsdared inmeny cassstobe
work-rdated because thesetypes of poduresand movamentsarerenuired in many menufadiuring and
assamhly jaosinindudry. Ooouptionsforwhichahighinddenced CTDsisknoanto edid indude
dedronc componanisassamily, textile manufadiure, sl gopliance menufedLning and assarbling, megt
processing and pedking, fishfilleting, and buffing andfiling. Theinddencedf CTDsamong theseand ather
induerieshesnat yet been edablished, but inddences ashigh as 44 cases per 100workersper yeer have
been reported Nonroooupetiord risk fedtarsfor CTDsindude: hobhiesand recregtiondl adivitiessuch as
woodwarking, tenis weght lifting, knitting, and saning. Al of these pestimesimpose physicd damendson
themusouldedinous sygem smilar to thoseof meanud wark.

Capd tunnd syndramewasrecognized ssadinicd ertity aseaty as189%. However, nat until 1947 westhis
median neve prodem fully destribed and recognized ssas/ndramein medicd litereture: Thepresantly
aoogated dinicd presantation of thesyndromeindudes: pain and paresthesiasin the hend dong the digtribution
o thedfectad median neve, predpitation of Smilar symptomsat night whilereoumbart, posshleradiaion of
peinto ather partions of theinvalveed extramity, and coocurence of these symptoms seoondary to compresson
of themedian nevewithintheflexar reinecliuma thewrigt*? Capd tunnd syndromemay beassodated
with non-oooupationd fedorssuch esacutetrauma, didbetesmdlitus homondd fedtors (useof ard
contraceptives, pregnancy, gynecdogica surgay), rheurmetaid arthitis acromegdly, wiid Sepeldze
(ngsntd (& hinth) defets and gout? Snceanumber of these conditionsare uniquetowomen, their risk of
capd tunnd syndromemey bedevated. Whilewomen have been reparted to beat high risk far CTSdueto
oooupdtiond fadtors vary few dudieshave compered therate of CTSin men and women pafaming
iderticd jobs Slvesten, e d. found thet women and menwere a essatidly thesamerisk if pafoming
identicd job adtivities??



B. Egoamc

Thefirg ggpin conduding an egonomic evaution of high risk josistoidentify and dooumant thernetureand
frequency of both avkward and datic podures Videotgoesand 35 mm dill pduresare ditentakentoadin
thisjobamdyss If theprdiminery andyssaugoeststre thewark repuiresexcessve musaular farog the
invedigetorsmay nesd to messre musdetens on to detemine agpedts of thework task thet contributeto
exaessveforce Musdetendonismessred using sufacededromyogrgphy (EMG).! Onestudy found thet
workespafaming jaoswith farcelevesdf 4 kilogramsar morewerefour imesaslikdy todevdgpa
hendiwrigt CTD then thosewarkerswhosejabsrecuired musaular exattions of 1 kilogramor less® Inthe
asance of tedniqueslike EMG, farce can be estimeted by weighing todsused and agjedshended, or
through theuse of psydhomeric tedniquestar judging theamount of effart reguired to pafom acatan
adivity.

Bath thelength of job cydesand frepuency of movemantspresant additiond risk far CTDs Jobtaskswith
cydetimeslaging 30 ssoondsor lesswerefound to haveaninddence o extremity CTDsthreetimes
gede thean thosejobswherethe oydetimewas grestar then 30 ssoonds™ I dudiesreparting anincressed
inddencedf CTDs wharethenumber of hend movamentiswererecorded, therangewasfrom 5000 to
50,000 repdtitionsper day. =3 Thewark adivitiesvaied andinduded thefdlowing: autiing pouitry,
keydtraking, hend ssndingfiling, and pecking teg, €ic.

Because of thecomplexity of repeiivemation pettams it hesbean difficuit to ddfineaaitica frequency fadior
for ddinngaCTD rik. Therdare thecurrant dratepy for reduang therisk of CTDsfar acataintask isto
minmizeexpoaureto jobfadorsthat arehiomedhenicaly dresfu, 1.e, high farog, avkward podiures and high
repdiionraes Redudioninrisk for predpitation of CTDsand ather musouloskded injuniesismost
effectivdy achieved through the redesign of wark dtations tods andlor resssessmant of work methodisthet
aeidentified throughjob.

VI. REIILTS
A. Med

Two hundred Sxty-onemusculoskded injurieswererecorded in OSHA Logsfrom January 1985 through
February 1987, acoounting for 77 percant of dl recorded inuiesandillnesses: O theseinjunies tharewere
150 nontCT S upper extramity musculaskdetd (uam) injuries (57 paraant), 89 nontheed, nonupper
extramity musculoskdetd (nuem) inures (34 peroant), and 22 reported casss of probeble CTS (pCTS) (9
percert).

Rarsonswith pCTSwerefound to be digtributed in seven of the 42 departmentsliged in avalladeamployee
roger deta. All 261 injuriesoooured in parsonsemployed in only 23 of the 42 departments However, dl
persons amployed within these same 23 departments represanted 86 paroant of thettatd work force: Two
personsnated inthe OSHA Lagswereidantified ssamployed in Depatmant 7152 (locd divers); however,
thisdgpatment dd nat edd & thetimedf aur evaugtion

Usng OSHA Lag ddta, theratedf injury in produdion personnd was compared to thet of erployessinthe
lowrik arees Highrisk parsonrd (produdtion employess) waere 2.3 times aslikdy toinour an OSHA
recordeble nonpCTSinury aslow ik areaparsonnd (RR=2.33, p<.001) (Fgure2). Addtiondly, 59
peroant of the pCTS cases (13 of 22) oocurred in employessfrom high ik departmants theseamployess
weae4d5timesaslikdy aslow risk personnd to have hed argpartable case of pCTS (RR=4.53, p=001)
(Foured).

Toddeminewheher or nat theinury ratesfor thisgroup are exoessive, we compered Longmont
anpoyeeOSHA Laginuy ratestothosein dmilar and dssmilar inoLtries asreported in the Buresu of
Labor SatigicsAnnud Repart. Theduration of wark expoaurefar dl Langmont employessisgopraximetdy




1716 parsonyears (792 x 2.17), or 3432,000 person-hours, assuming thereto be 2000 hourgparson/year.
Asauch, dl Longmont employess have expaiancad an edimeted rate of 15.2 musouloskdetd inuiespe
200,000 parsor-hoursworked (phw) and 19.8inddents’200,000 phw of dl typesof inuriesand recordeble
illnesses

TheMay 1987 BLS Annud Report of datacollected in 1985 reported poultry and egg processars(SC
2017) asexpaiendng anovadl inury inddenceratedf 183 musculoskeletd injuries’200,000 phw.*

Rouitry processing isasegmant of the"food and kindred produdts” indudlry. Thisindudry ranksfirg among dl
BL Sreoorded indLgtriesfor oooupetiond injury inddenceraesa thetwo dgit Sandard Indudtria
Clasgficaion (SC) cocelevd. Theetimaed inury ratedf Longmont employessof 152 injuies200,000
prw (9B8% Cl=7.61022.8) isnat datidicaly differart from theretereparted by the BL Sfor al pouitry and
e0g processors (S C 2017), 18.3/200,000 phw. However, theinjury rateat Longmont Foodsis2.2 timesas
ged asthremedian ratefor dl indudriesand 98 imesas gredt asthemedian ratefor thetenindudrieswith the
lowest rates Job processes assoaaed with these "lovedt rate” indudrieshave nat bean carefully
cheradterizad, however, it would gopesr from thetypes of jabsindudied thet they would invdvelitle Sonificart
MUl exation

In order to deeminewhich departmets if any, might beexpaiendng devaed inury retes
raesfor dl OSHA Logrecorded inuieswearecdouaed. Departmentd ratesranged from 0to 33
inuies’200000 phw. Thehighedt rates ooourred in maintenence (33.0), boning (324), sanitation (25.0), ad
raw manufeduring (230) (Teble ). Inaddition, theratesaof OSHA Log recorded pCTSwere calaulated by
adaeprestadin Tae2 Althoughitisgpperant thet themgarity of thepCTSinuieswere
didributed among three degpartments (boning, raw menufaduning, pedkeging), no datidicaly sgnificart
dfferencein ralesamong departmentsissem, in part because df therdaively smdl number of recorded
evats Review o dgpensary medicd logsreved ed thet employesshed sought tresment for 173
musUlaskded conditionsduning January 1987. Thirtean of theseinadentswearenat induded inthe anglysis
becausetheMarch 1987 erployesrader fromwhichweworked did nat indudethe effected employess
names tharfore employment and departmant of work could nat bevdideted. (Sevenof those 13inddents
weaewnd inuies fivewareaher upper extramity musculoskddd injuies and therewas one non-upper
extremity injury.) Theremaining 160 musculoskddd inuiesoooured in 109 different parsons (14 percart of
dl employe). Theeinuiesconsded of 53tatd wiid prablems (4 exiatly symptometic personsplus49
recaving "preventive'’ wris wrgpping support), 80 (S0 percent) nonvwrist upper extremity injuries and 27 (17
peroant) nonHuppe extremity inuies: Thirty-fivedf 53 (66 pearoant) of thedipensary-ogged wridt inuries
ooccurred in personnd from Departments 1311, 2111, and 2131 (Table 3). Highrisk areapersonnd were
threetimesmarelikdy to report to the digpensary with norhwrigt injuriesthen thear low risk areapeas
(RR=322, p<0001). Highrik areaemployesswerefour imesmorelikdy tosdliat medicd d
dtentionfor awrig inury ar wiig Sppartive mesauresthen bath theintemediate and low risk groups
combined (RR=389, p<0001). Therdaiverisk isunddfinedinthehighverauslow risk group comparison
because noinuieswerergported by low risk group parsonrd.

Sx musauaskded traumainuies o dl typeswerergoarted inthe OSHA Logsfor Januery 1987. Basad on
BLSinjury ratesin poutry processing plants 12.1 injuriesdf dl typeswouid have been expedted tobe
reported inthe OSHA Logsfor January 1987. Thecombined 160 musculoskddd injuriesand praboeble
inuiesseminthedgpansary duing January represant aninddenceof musculoskded prodamsa aratedf
13 timesexpedtad, waredl inuiesrecordeblelby OSHA ddfinition. (OSHA repuiresthet any injury thet
invalves"lossaf consilousess redridion of wark or mation, trandfer to anather job, or medicd trestment
[other thenfirg ad]" berecorded) Natdl of thedgpensary recorded inddentswere conddered
OHA-recordebleevats somerenaved "fird ad' trestmant anly. Infact, 49 of the 53 medicd log entries
tellied aswwrigt injurieswerefor "preventive’ wiist syppart, and 31 injuriesweremeneged by wound desning
and dressing anly, repartedy "mino” trauma: Theramaning 80injuies nat padificaly rferedtoas
prevartive, or 'minar,” or nat gopeaing to haverecaved only firdt ad trestmant by desaription of themedicdl
gdf, rgresat aninuy raed 66 timestneexpedted raedf 12.1 injuiesfor themonth of Jauary. Toasess
further theconsgency of medicd recarckegaing werevienved anumber of pasomd medicd files Tweanty




randomly chossn medicd filesof warkersfrom Department 1311 (boning) wererevieved. These20
personshed jaintly expaienoad 41.2 pasonyearsin thewarkplace snoe January 1986. A review of thar
recordsresLited infinding 6 coourences of & 'repartedleinury” (4 outcomesof "lifting restridions”” 1 chengeto
light duty, 1 fradtureresLiting in an assessad 15 percant disghility datus). Theseinuriesreoresant arecordddle
inury raedf 145inuies’200,000 phw inthe cohart of the 20 personsrepresanted by thesefiles Howeve,
noned theseinddentswasfound to bedocumented inthe OSHA Log. Sometypedf musouioskdetd inury
wasdocumanted in 17 of the 20files Infour of the 17 fileswefound record of Sgnsinated on physicd
evauation andlor hidaricd sympioms conggent with CTS but the diagnosesreorded wearelldit herd
dysesthedg, dhronictenosynovitis overusesynarome, and in one casetherewas no recorded diagnoss A
vaidy o drainandor traumdicinuieswererecorded for the ather 13 parsons

B. Egoamc

Thedetacomprigng thevaiousardyssparamgasd eechjob aesummaizedin Tede4. A toid of 14
produdion jassin the Bvisoarating Departmant and 22 intheboning and " pedids' linewereandlyzed
Ingpection jobswerenat andlyzed because they ladked suffident mation content.

Ingenard, thetatd number of cutsor movementsmede per job are bessd on processing of gopraximetdy 20
hirds par minutein the Bvisograting Departmant, and 12 birds par minutein the Boning Departimant, 8 hours
per day. Cydetime however, wascdauaed by dviding theadud number of hirdsprocessad by the
amount of imedgpsed onthevideo tgpe adlledted. ThisresLited in somejdosin the Boning Departimant
gapeaing to bemoving & gregter then 12 birdspar minute. Theseare Reamove Hrd Joint Wing, Remove
Wing Bong, Sgparate Drum and Thigh from Carcass and Drum Debonar. Warkerson thesejolos
paformed thereuired cuis aheed of pecein order to meketimeto "sed" ther knives (reconditiontheedge),
which on average gopeared to bedone as dften asevary third or fourth bird. Thisadded mation pattemn,
aooounting for about 3800 forodful movements per dhift, should be added to thetatd number of autsper day
to acouratdy edimetethe podiurd demand of thejob.

Themog demanding of thejoossandlyzed were the ones comprised of meny cusmovemantsper day, high
forcedamands or both. Somedf theeintheevisoading areaare Nedk Skin Slitter, Three Fointe,
JCuiter, RemoveHeat, and PedasDeatars Lung Gun Operator required themost number of
movematspea shiftinthedgpartmeant (28800), but thesewere modlly inland-out” type movemants mede
with asigoended veouum tod whilethewrig wasin aneutrd position. For thisresson, thejdbweasnat
conddarad to beassressful assomedf theathers The Crop Puller task, by contredt, ssamed torequirehigh
farcewith thewrid flexed, but therdatively low reptition rate (5760 per dhift) saved to lessen thejddsoverdl
biomedhenica damend

Ingenerd, thejabsin the Baning Department ware maredamanding then thosein theevisoaraing area
Somedf thejosswhich gopearad to have conddarable biomedhenicdl Sresscontant were Ramove Hrd
Joint Wing, Drum Deboner, Skinner, Ramove Thigh Bane, Bresst Opener, Cut Breest Down the Ked
Bong and RamoveBread Fllet. So difficuit werethesejolos thet theanly oneswhich could evenbe
desribed 8" modarate’ were: Ramove Wing Bone, Breedt Trimmer, Oyster Removd,, and Carcess
Remove. WhiteMegt Trimmea and Dark Megt Trimmer ssamed torequirelow farcelevds Honvever,
because of themeny auts(28800), theuse of avilrating tod (Whizard kinife), and the complex pettems of
mation recuired (meny dradar auts), thesejosswearedojudged to beveary dressful.

DISCUSS ON

Therepditivereturedf somejabs pafomed by Longmont parsonnd and theanviromant (somefrazen medts
dhap knives pransveadgeson mad surfaoes wet floarg) inwhich they work, placesthemeat high sk for
traumeticinury, musculoskded srain, and aumulaivetraumadisordas Examingtion of arandom sarpedt
medicd records of Boning Departimant evployessand andlyssof thedigpansary medicd vist logsindicatethet the
OSHA Log detaunderetimetethe employee mariidity causad by aoute musculoskddd injury and cumuaive
traumadsordas



OSHA Laginfameaionislikey to undargpart acuteand dronic musculoskdetd injury dueto differencesin
indvidue intepreiation of themeaning of &"recardebdleevart” and dueto therdudance df somediagnodidansto
labd inuiesas"wark-rdaed” Disther é d., a the Universty of Weeshington, reported such alack of completeness
of OFHA Log deawhenthey revievedillnessinury hidariesof acchart of 2040 workersviadiredt medicd
auvey, OSHA Log recarding of theeverts and Warke's Compensation recording of theeveris® Fineet. dl.
found thet theinddence of recorded musculoskddd injury wasfram 4 to R times as grest when compating
compay medicd log datato OSHA Laog recorded evantsin acohort of automahile manufeduring warkas™

At Longmornt, theplant physdan maintains pat-ime hours and anevdugtion of theemployee by aplat nure
ogemineswhather ar nat theemployeewill recavefurther evalustion by thephysdan. Conversstionwith
dgpensary nursing pasonnd did nat provide evidence of exidence of apedffic trisgedgarithm by which physidean
evdugionsaeshedulled Anadditiond prademistheused varying dagnodic tamindogy to desibe casesthat
preztinthesamea vay smila dincd mannea. Inoomsgancy inused degnodic temindogy dmindhestne
corfidencewithwhich adocument such asthe OSHA Log can bereviewved inthe absance of corraboraing
medicd filedetato asreguropide dseesedasgfiction. Gventhehighraed inury inthisindudry, additionel
physdan evauation and survelllanceof Longmont parsonnd, with particular atention peid to condsiency of
dasgfication of disseseiswaranted. Thepresant ratedf OSHA Log documentaion of injuriesat Langmont Foods
inparticdar, may Sgnificanty underetimete thetrue number of cocuranoesof musculaskddd injury.

OSHA conduded aningpedtion of thisfadlity prior to our evdugtion. Aspat of theingpadion, anaudit of the
compeniesOSHA 200 Log (Reoord of Oooupetiond Injuriesand Hiness) recordkegping was conducted. When
theserecordswere compered to Sate compensation dam records, OSHA found that the compeny hed
conddaraly undareparted the number of inuiesinthe OSHA Logs OSHA subsnuently issued ditationsto the
company far thar falureto acouratdy documant log-imeinjuiesamong therr employess

Meat and Roultry cutting and pedking havelong been recognizad asjabsthet imposebiomedhanicd dresstothe
upper edramity. Ingatedr this rdaively few sudieshave bean conduded inthisindudry to identify hezardsand
famulate recommendationsfar contrd of upper edtramity dsordars: Onesuch sudy, however, waspafomed by
Amngrong, e d. inaturkey prooessing plart in the southeestem United Sates! Thedgoartmantsinthisplant thet
expaiencad thehighest number of musauloskdd disorderswere Trimming, Boning, and Thigh Simning, smilar to
thepettema Langmont. Asanexarded avay dfficit jab, the peper presantsanindgath andlyssof thethigh
boning oparation. At 3780 turkeysper dhift (7.9 par minutefor 8 hours), and 4 cuis per turkey, thetotd number of
ausper day wasedimeted tobe 15120, Thesameoparation a Longmont, pafamed inasmilar manne, requires
thet 23040 autsbe mede per day, 52 parcant mare then repoarted in Ammdrong'sudy. Thiscompearison Suggess
grongly thet peceisamgor contributor to the CTD inddencea Langmont and thet thisrate of wark isgredter then
a ather compeniesprodudng asmilar produdt.

TheBdognaPacking jobin Department 2131, which weslooked a becauseof argported higory of frequant wrigt
inuies(Tables1-3), wasjudged toinvavetasksthet weare highly repitive, though repuining litteforce: Thejobdd
requireacongdaradle number of movemants per day (17,280), but thesewere coupled with proloeble low muscular
farceand absence of ankward podures: Thegoparant high frepuency of musouloskdeld complantsinparsonrd in
thisdgpatment mey rdfledt resLits of inuriesLdained in ather jaosdepatmants ar thehighly repditive netureof thar
jobs

Duingtheinitid tour of theplart, it gopeared asthough thereweasapradem o “linebdance’ intheplat. Somejaos
weaenat equd inwark content to those precading or fdllowing, meking it difficult for somewarkersto kegp upwith
thelinegpead. Anindancewharethiswasjudged to beapaticular prodemwasin the Boning Departmatt
between the Remove Fird Jaint Wing gperation, and the Remove Wing Banejab. Theformer job required
hending of evary ather bird, thelatter, evary lird. Insaiteof thereduced loed, Remove Hrd Joint personnd beer a
donificantly gredter iomedhenica burden onatata number of autsper day bedis 23040 ausfor theRemove Joint
gpaaionveas 11,520 ausfar the Ramove Bonetask. Bdandng thenumber of cussmedefor thesetwo jolos
would posshly mekeit esse far thewarker pafoming thefirg oparaion.

Unlestheplat istaidly autometed, thereisnoway to diminstemenud adivity inthe prooessing of turkeys Toa



VII.

VIII.

oatan extat, complex pettems of mation and conddarddlelevdsaf muscular forceare didated by theraw product
andthetodsusad. Soaddized knivesfor oatainjoos acomprehensve program of knifeharpening, work place
redesgn, and vaiousadminidraive pradices uch astraning, raiation, and medical monitaring shouid reducethe
inddenced CTDsfar thesetypesdf hendintensvetasks Over the pedt 4 years the company hesatempted to
improvemedica survelllance indtitued morejob ratation, douldled the number of imesknives are harpened, ad
adoed rdief workersto the Boning Departmant.

CONCLUSIONS

A

Employessinhighrisk depatmantswithin Longmont are 2.3 times sslikdly toinour an OSHA-recardedle
injury aslow risk personnd (besed upon exising OSHA Logs).

Empoyessinhighrisk depatmentsare 4.5 times aslikdy asthoseinlow risk depatmenistohavea
repartable caseof possble carpd tunnd syndrame (besed upon exiding OSHA Logy).

Theinddenceratefar musouloskded injuriesregported onthe OSHA 200 Log for Longmont employessis
dmilar totheraereported for ather American poultry processing plants (hesed on comparisonwith BLS
raes).

Compatison df detafrom medicd dgoensaty vist logsand OSHA 200 Logsfor thesametime pariod
indicatesthat the OSHA Log detaconsdaraly underesimate theemployee marhidiity caused by aoute
musauoskddd inury and cumudivetraumadsordas

Compaison o detafrom medicd filesand OSHA 200 Logsindicatesthet nat dl reportebleinadents
identifisle by thissource have bean documented in OSHA 200 Lags

Inganerd, thejdosin the Baning Department aremaore physically damending (requiring marefarogful
movemaisd theupper exdremities) then thosein Bvisogaing. Ardyssshowed thet thedhief hiomedhenicd
damandsaf boning jobswerethe number of cuts ranging fram 11,520 to 28,800 per day, and goplication of
highmuscular faraeswith theam and wrigt in devigted (nonHneuirdl) podiures

RECOMMENDATIONS

A

Adequatetraining and promation of ssfewark practicesshould be universd; therewes anecdatd reporting of
inedeguetetraining & boning postions

Onjaswhaethareiswrid fledion and uner devidion (see Tadle4), substitute ergonomicaly desgned knives
for thedraght hended Dexter Russl knifethet isused for evary autingjob. Anexampleisthepistd hended
kniferecommended in Amnarongisstudy of turkey processors! Theseknives have been shoanto reduce
musdeforoeand deviated wiig podiureswhile meking complicated auts such asthosedosaved a
Longmont. Thaearesevard oparations such as Drop Thigh, Knudde Cut, Tab Cut, and Breegt Oparer,
whearethewarkeshdd ther knivesinadzb pogure (Tabled). At leest anecompany isdevdoping aspedd
knifefor usawith adeb gip. For gparationsusng saissars ergonomically desgned saissorsshoud be
conddered.

Irdituieacomprenangve program of knifeand sissarsshapaning

Provide adustablefoat tandsfar warkars meking cusimovemantsa levdsaf shouder height and ebove
Thisrecommeanction can becongdared for any jobwhare"shoulder fledon” weslided asamgor postiure
(Table4), but isespeaidly gopropriatefar the Carcass Bresker and Three Painter jabs

Continueto dudy waysto belance thewark loed among eampoyessin the Evisoarating and Baning
Degpatmants andimprovethe genard work lced digtribution throughout the plart.



Dexreeseline peadsa leedt in departmentswith recorded injury ratesthat exceed themedianinjury reteof &l

indudriesreparted intheMay, 1987 BLSAmud Repart (Departmants 1311, 2111, 2131, 1211). Line
Foexsshoud belovered ssmuch asispradicaly feesble

Devdap agurvallance program thet will identify workerswith early Sgnsdf capd tund syndrameand ahe
musculoskded dsordarsof the upper edramiies o thet goprgpriste medicd trestment indudingwork
resridions job ration, physica thergay and rest can beprovided.
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Tdde4
Job Ardyssresltsfor the BEvisoarating and Boning Depattmants

Longmont Turkey Rrocessors
Longmont, Cdarado
HETA 86505
March 1987
EVISCERATING DEPARTMENT
JOB CYCLE BIRDS cuTy MAJOR
NAME TIME MIN DAY POSTURES COMMENTS
Rarove Wirig UsssWhizad
Ol Gad 3= 2 9600 Prongion knfe
Neck Skin Wrig Pron, Birdtoohigh
Sitter 4. 10 19200 Shouder Abd. for3dau
Thres Ulrer dev Roaesevary
hour
Rainter 25 2 7200 Spngion Highfaree lifts
toshoulder ht.
Vatgn R-Ulrner dev. Worker dandson
opaaor* S5 10 4800 L-Supingtion grae uspended
todl
JCutter 3. 2 9600 Proretionfrom Sosors dradar
inie spin- aus difficut job,
aed podure modaaefarce
Drave™ 8. 75 3600 Wiid flexdion Somereechingless
damandng thenjabs
preceding it
Ramove 3. 2 19200 Prardtion, pri- Sosors moverats
Heat maily neurd vay degpandngon
loction of visoera
Ramove Neurd, some Sosors
Liver 4. 10 9600 shoulder abd.
Gzzad R-urer dev. Sosors dandon
Sait 12, 5 7200 L-Wrig Ax. gae
Peders* Extason, Ax. HighForee some
Iddters 10 6 8640 Let& Rgt doreby herd



JOB CYCLE
NAME TIME
LugQGun 10sx.
Opaaor™*

Crop 10sx.
Rule*

Neck 3=
Trimme

BONING DEPARTMENT

Tade4 (cont)

Job Ardyssresltsfor the BEvisoarating and Boning Depattmants

Longmont Turkey Rrocessors
Longmont, Cdarado

BIRDS
MIN

OB CYCLE BIRDS CUTY MAXR
NAME TIME MIN DAY POSTURES

8.

8.

95

6

HETA 86505
March 1987

cuTy

BIRD

28800

5760

14400

COMMENTS

14400

17280

MAJXOR
POSTURES
Agd Gip
Whig Hx.

Ulnar Dev.

Ulngar dev
Spretion,

Shouder Abd

Ulnar dev.
Whig Hx.

Wrid Ext
Redid Dev.

Ulner dev.
Whig fix.

Shouder Abd

Spngion
Whig fix.

Ulner dev.
Spingion

COMMENTS

Sandongae,
tod not Suspanded

Highfarog pull
with both hends

Light Force

Grada o, ged
knifeevay 3d
bird, very
dfficutjdo

Esga thenjdb
preceding it

Knifegippedin
deb podiure left
herd pulisthigh
back

highforog vay
dfficutjdo

Cuswith knife
pul kinaff _ty
hend, vary high
forcedamand



Tade4 (cont)
Job Ardyssresltsfor the BEvisoarating and Boning Depattmants

Longmont Turkey Rrocessors
Longmont, Cdarado
HETA 86505
March 1987

JOB CYCLE BIRDS CcuTs MAJOR
NAME TIME MIN DAY POSTURES COMMENTS
Neck 48 <. 17280 Whig fix. Soorecut medeat
Trimme Prongtion doude haght
Thch 5. 17280 Prongtion Rulsthighwith
Trimme fromneurd let hend, less

Shouder Abd forcethen

L&R simers
Ramove 5. 12 23040 Prongionfrom Highforcedamand
Thgh neurd,
Boe Shouder Abd.
Dropthigh Ss. 12 17280 Shoulder A, Oneworker hdlds
KnuddeCut Prorgtionfrom knifeindzb
Tabauk neurd, uner pos, atherin

dev. Whid Bxt. powe gip
Removd of S5 12 17280 Wrig Ax,, Rulssgpua
Wing Mest gpndionfrom of wieft herd
and Scgpua neurd
Bresgt 10 6 11520 Wiig Ext. Hddsknifeindzb
Operer Shoude Ax. podure, Hook in

Ulner dev. et hend, high

Shouder Abd forcedamand

Wiid Ax.
Gang& 10, 6 11520 Whig Fx. Modaraeforce,
SinRul Whig Ext. pecg, PUlsskin

off wiath hends

Breest 5. 12 11520 Ulner Dev. Moderaeforce
Trimme Wiid Ax. damard
Cut Breet 5. 12 17280 Wrig BExt Sabgip, high
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Figure 1
Longmont Turiey Processors

Longmont, Colorado
HETA C€-505
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Houe2
Longmont Turkey Rrocessors

Longmort, Coorado
HETA 86-505

January 1985 - February 1987

Rdaive Risk for Non-CTSInjuy
HightRisk vs Low-Risk Groups (OHA Log)

Inuy Rk Goup
Hich Low
Injuriest 117 35
Pearsonyears™ 124 505

*Reoorded injuriesfor ik group
** Pargonyearsat risk for therisk group

RR=2.33, 95% Cl=(1.62, 3.36), p<.001



Houe3

ReaiveRisk for Frabele CTS
HightRisk vs Low-Risk Groups (OSHA Log)
Longmont Turkey Processors
Longmort, Coorado
HETA 86505

January 1985 - February 1987

Inuy Rk Group
Hich Low
Injuriest 13 2
Pearsonyears™ 124 505

*Reoorded injuriesfor ik group
** Paronyearsat risk for therisk group

RR=4.53, 95% Cl=(1.17, 17.59), p=.01





