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. SUMMARY

OnMarch 3, 1983, the Nationd Indtitute for Oocupetiondl Sefety and Hedlth (NIOSH) reodved arequest fromthe
Oooupetiond SAety and Hedlth Adminidration (OSHA) for tednicd asggancein evaugting cumulaivetrauma
dsordas(CTDg among employessa the JdnMarrdl & Co. plantin Soux Falls Souih Dekata: Theinvestigaion
was conoucted in May 1983, with asubssguent vist on Uy 25-26, 1988, Theinvedigetion 1) ussd the OSHA 200
Logstocdadaetheplantsinddenceratedf uppe exdremity CTDs 2) adminidared aquesionnareand pafamed a
physicd examingtion desgned to diat upper edremity CTD symptomsand sgnson 200 sHeded plant employess 3)
gethered egonomic expoareinfarmetion on 185 jdos a theplart; 4) pafamed multiplelogidic regresson onthe ddato
edimate assodationsbewean hendwrig CTDs and exposureto vibrating todls forogful jolos and reptitivejobs 5)
cdaulated the numbear of missad and rericied work daysfor workers suiffering from upper extremity CTDsrecorded on
the OSHA 200 Logs and 6) cdaulated the number of missad and restricied work daysfor workershaving surgary for
uppe extramity CTDsrecorded onthe OSHA 200 Logs

From 5/1/87 to 4/30/88 there were 880 upper extramity CTDsrecorded onthe OSHA 200Logs  Thisplant'supper
extramity CTD inddenceratewas41.7 per 100 ful-imeworkersper year compered to 6.7 reparted for the
mestpecking indudry [Rete Ratio (RR)=6.24, 95% Confidence Intarvd (C1) 58, 6.7] or 0.1 per 100 fulHimeworkers
per year reported for dl USindustriesin|987 (RR=417.1, 95% Cl 3900, 455.6).

Onehundred and farty (70%/4) of the 200 sdected workers hed upper extremity CTDsduning the pest year detemined
by quetionnaire Onehundred (502/4) of the 200 seected warkershed current upper extremiies CTDs by
quesiorareand physicd examingion

Of the 185 jabs videotapad for erlgonomic andlyss 14 jabos (8%0) weredgemined to below risk, 114 jabs (6220)
inemediaterisk, and 57 jabs (31%%) were deteminad to be high risk for developing upper extramity CTDs

Vibration wasthe sronges predictor of hendiwrigt CTDs[Odds Retio (OR)=5.3, 5% Cl 2.1, 13.7], fdlowed by
forceas mesaLred by peek effort (OR=4.5, 9526 Cl 1.1, 182). Usng multipleregresson andlyssto contrdl for age
%X, lengh of enpoymatt a the plart, recregtiondl adtivities and prior medical conditions assodiated with carpel tunnd
s/ndramedid nat dter the aude oddsratio Sgnificantly.

For dl 830 OSHA Log upper extremity CTD entriesfar the oneyear period 5/1/87 to 4/30/88, the mean number of
daysaff wark was 0.3 (madian<0.1) dayswitharangedf Oto 56 days  Eight hundred severtean entries (93%0) hed no
daysaff work. Themean number of dayswith restricted work adtivity wes 9 (median=38) days witharanged Oto
186days Threehundred forty-five CTD entries (39%6) hed nowork redricions

Fom 51/87 to 4/30/88, 85 argicd prooadreswere paformed on 61 eamployess: Themean number of daysoff
wok was 1.1 (median=06) days witharanged 0to 9days Twenty-fiveemployesshed no days off dter surgary.
Themean numbe of dayswith restriced work adtivity was 24 (median=14.8) deys with arangeof 0to 186 days
Thirteenworkershed no restriced work deysdter aurgary.

Our investigetion found ahighinddenceratedf upper edramity CTDsand capd tund syndromeamongworkeset the
JonMardl & Co. patin Soux Fals South Dakatafor theoneyear paiod 5/1/87 to 43088, Inaddition, ahigh
prevdence o uppa edtramity CTDsand hendiwrid CTDswasfound anong curatwarkes Ergonomicjob andyss
reveded themgarity of joosreuiretasksthat areknown risk fadtorsfar devdoping upper edremity CTDs

time, asmeeaLred by thenumber of missad daysand redridied deys far surgicd and nonkaurgicd upper edtramity CTDs
wasinedenugte



http://www.cdc.gov/niosh/hhe

Onthebedsad thisinvedigation, NIOSH inveigatars conduded thet an upper extremity CTD hezard edded a thisplart.
Recommandcitionsfar engineging contrds adminidrative contrds medical menegaman, and inddling anergonomicsprogram
aecontanad inthisreport.

KEY WORDSSC 2011 (Mestpecking Hants), daughterhouses ergonomics aumulaivetraumadisorders capd
tund syndrame trigoer finger, tendoniti tenosynovitis vikration, forae, reptition.
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On the basis of this investigation, NIOSH investigators concluded that an upper extremity CTD hazard existed at this plant.
Recommendations for engineering controls, administrative controls, medical management, and installing an ergonomics program
are contained in this report.


[I. INTRODUCTION

OnMarch 3, 1983, the Nationd Indtitutefor Oocupetiondl Sefety and Hedlth (NIOSH) reodved arequest fromthe
Oooupetiond SAety and Hedlth Adminidration (OSHA) for tednicd asggancein evaugting cumulaivetrauma
dsordas(CTDg) among employessa the Jodhn Marrdl & Co. glantin Soux Fels South Dakata: The

ayjedivesdf theevdugionwereto:
1 Ddamnetheprevdanceandinddencedf CTDsamong amployssswarking in sdected degpartmantsand
jobs

2. Daaminetremedicd menegamant of injured warkarshy thecompeny and contract mediicl fadlities

3. ldenify jabswith knoan ergonomicrisk fedtarsfar devdoping CTDs and meke dostemant
recommandaionstodimingtethe CTD hezads

Theinvedigation was conducted on May 36, 9-13, 23-27, and July 25-26, 1983,
. BACKGROUND

A. Hat and Process Desigtion

JonMardl & Co,, Soux Fals South Dakata, producesbedf and pork produdts predominently for whdesde
ddribuion. Opadionsbaganin 1909, Theplant oparaeson threedhifts thefirg shift processesbeef and park, the
seoond processespork only [typically the heavier hogs (sows)], and thethird shift senitizes the process ecuipment.

Thedaughtaring processesfar catieand hogsaresmilar. Theanimesarekilled and sugpanded by thar hindlimbos
froman overheed chein conveyar. Thedhain conveyor linemovesa apre detamined ossd whilewarka's
postionad dong thelinesevisoaaetheanimd. Theheed and ather intemd argansareimmediiatdy prooessed, while
the carcassiscodled ovamight & 34°F. Thecarcassessareremoved fram the codler on thenext warking day and
re-dtached to the overhead dhain conveyar, dlowing disssdtion of themedt fromthecarcass: Thewarka's
parforming theevisoaration and dissection areequipped with saws draght knives whizard knivees (dedtric powered
hend knifewith aratating autting blade), hydraulic dippars and hooks

Inadditiontowhdemeat produds the plant o produces processed meet induding sausages waners

livewurs, and caned hams Although work in these departments (Smoke Meat Pack, Sausage Codler, Sauseoe
Manufadure, Curing, and Camning) someimesinvalvesknife use, modt jabosinvave gparaing mechineswhich
produce and peckege the processed med.

B. Wakface

TheSaoux Flsplant empoyed gopraximetdy 2500 unionized amployessuntil 51/87 when aunion drikewes
cdled Rgdacament workerswere hired and gaproximetdy 10%0 of the previousworkforoe arossed the picket
line Subssquent drikesatiamantsled to rehiring famer sriking employesswhen positiosbecameavalade At
thetimeof NIOSHsevduion, gpproximetdy 2000 peoplewareemployed & theplart, induding gopraximetdy
400 employess (20%0) from the previousworkfarce (hired prior to 5/1/87).

IV. EVALUATION DESGN AND METHODS

A. InddanceRaes

Inddenceratesfor upper edramity CTDswere cdaulated for thewhdle plant and spedific dgpartmentsusing
OSHA 200logsfor theoneyear pariod 5/1/87 1o 4/30/88. Thetatd number of CTDsentered onto the OSHA
200logwasdvided by thetatd number of enployeehoursworked for thewhdeplart (or for the gpedfic
dgpatmentsbaing evalueted) from 5/1/87 to 4/30/83. Thistypedf inddencerae, usng employechoursworked, is
used by the Bureau of Labor Stiics(BLS).

All OSHA 200 Log etrieswerereviewed far thar gopropriatenessto beinduded asan upper extremity CTD.



CTDsstdbedﬂed@lmmeLogsumtfe 7" cdumnwhich are"dsorders assodiated with repedied rauma
(RTDs).* Appendix A providesan exalaretion of the OSHA 200logs and liststhe CTD medical condiions™.
We ddiined upper extremity CTDsasdisorders causad, eggraveated, or preaipitated by repegted mation, vibration,
o pressreto theneck, houdars dbows wrids or hends Al orains fradures leoaraions and contusonswere
exduded. Inaddtion, medicd conditionsinvaving thebeck, dhest wal, and lover edremitiessweareexduded. Each
enry could lig onear morediagnods and afect oneor morejaint aress (Tables 34). Thus hilaterd capdl tunnd
s/noramewasrecorded asoneantry dfeding thelet and right wridsand hends Weddfinedan"am’ entry asone
dfeding theshoulder, dbow, and wrigt jaint arees and a'"farea” entry as onefedting thedbow, and wrid joirt
aess

B. Paiod Prevdence Rdes

Reaiod prevdenceraesfor the 12 monthsprior to NIOSH'ssudy were calaulated from dandardized
Quediomaresadmindered to curant arployess: Thequestionnaresdiated demogrgohic infammetion, work
higary infametioninduding monthslyears on thejjab, priar heelth higtary informetion induding dronic dissesesand
prior upper edremity injuries and infametion on thetypeand time gpant onvaiousrexredtiond adiviies The
ramainde of thequestions addressed Upper extremity pain ar dscomfart exparienced withinthe previousyear. If the
workershed expaienced recuning difficuty in onear more parts of the upper extramity, moredetalled infammetion
wassought regarding the subjedss complant induding lacation, duration, onset, aggravating fadtors and restmert.

1 SHadionGitaia

All depatmentsliged onthe OSHA complant were dosarved during awak-through surnvey. Two departments
weaesHedad asgoparently having lover exposureto repdiive and foraeful hendiwig mationsthentheather

liged onthe OSHA complant. Thesetwo departments Smoke Meat Pack and Sausege Codler, will
berefared to asthelower expoaredepatmants(LED). All enpoyesswarking theday-ahift fromthe LED were
invited to pertidpetein NIOSH'sSLdy.

Fomtheather departmeantslised onthe OSHA complant, 40 jabsin five departmentswere sdected bessd on @)
goperently higher expoaLrreto repetitive and foraeful hendiwrigt mation besad on dosarvationsduning the
wak-through survey, and b) jaoswhich employed thelargest numbersof warkes: Thesefive (Hog
Kill/Pork By-Produds Park Cut, Pork Trim, Ham Bone, and Beef Fetication) will berefared to asthehigher
expoaredepatmants(HED). Al day-shift employesswarking any of these 40 jdoswereinvited to partidpetein
thedudy.

2 Ca=Ddinition

A cad ypper edramity CTD was ddfined asanear mareymptoms ((gein, numbness tingling, aching, diffness or
buming) inanedf the'5 upper exdremity jaint aress (neck, shaulder, dbow, wiidt, or hend) which iified the
fdloning aitaia

1 Nopreviousaoddat or sudden raumatothejoint; and

2. Sympomsban dter andoymat a theplat; ad

3. Sympomsoccured withinthe pedt yeer; and

4.  Symptomslaged marethen onewesk, or coourred morethen 3timesin the previousyear.

Compaisonsdf dl upper exremity and henchwrig CTDsoneyear paiod prevaencesbewean the HED ad
LED arereported asprevdenceraios (PR) (HED/LED) with 95% 2-taled Canfidence Intavas (95% Cl).



C. RonPevdaxeRdes

All anpoyesscompleing the quesionraire destribed above hed aphysicd examingion pafamed by physaas
traned inintemé and cooupetiond medidne: Theseexamswirelimited to evalugtion of theneck and upper
extremities and weredesigned to deiect Upper extramity CTDs  Theexaminationsinduded ingoedtion, pelpetion,
ranged mation (edive, pessiveand resged), and vaiiousmenewvas Appandix B ligsthedsordarsand thar
dagnodicaitaia Anupper extremity CTD caseweas ddfined assawarker who stidfied the quesionnaire case
adintion (aritaialiged in the preoscing sedtion) and the presancedf aupper extramity CTD on physica examingion
(aitgialiged in gopendix B) dfeding the same gpedfic symptaméiic jaint areamentioned onthe questionaire

Comparisonsof dl upper extramity and hendwrig CTDspaint prevdencesbewean the HED and LED are
reparted asprevdenceraios (PR) (HED/LED) with 9% Cl.

D. Ergonomic Expoare Asssssmat

Thepimary god dtfeergorrmcemreammﬂvastmdemfy jobswith known ergonomicrisk fadarsfor
devdoping CTDs and meke abetamant recommendationsto diminetethe CTD hezads cexpoare
assessmentswearedaamined fromavidetgpeof workers paforming their routinejob tasks: All jobsheld by
employesspatidpainginthemadicd inaviensand physcd examinsionswereevdusted. Someadditiond jolos
werevideotgpad bessd on convenience (for example, jolss on thesame produdiion lineasthetargeted jabos). The
videotgpeswere subsecuianty reviewved in dow mation to asoartaininformation on repetitiveness foros, posture, and
vibration, dl risk factarsfar developing Upper extramity CTDs®%

1 Reditivenes

Two quentitative messremantswere used to asssssreptitiveness: hend menipulations (outs) par 8-hour warkday,
and oydetime (Appendx C). Low repeitivenesswas ddfined asfewer then 10,000 cuts per day, medium
reptitivenessas 10,000 to 20,000 cuts per day, and high repetitiveness 20,000 ar more cuts per day. Using the

oydetimemesauramat, low repitivenesswas ddfined asacydetime grestar then 30 seoonds and high
repdlitivenessasacydetimedf 30 ssoondsar less

2. Foce

Forcewas edimated using two meeares overdl foroeand pesk force: Theoverdl farcewesthe estimeted
avaaedfat exatad duing thecyde whilethe pesk farcewesthe esimeted maxind effart exarted & any pairt
duingthecyde (Appendx C). Usngalto5scde 1wasddined aslow forog 2 & 3asmedumforog ad4 & 5
ashighfarce

3. Vibraion

Vibrationwas ddfined ssthe usedf avibrating tod such asasaw, or whizard knife



4.  Ovadl bExpoaurelLed

Anovadl job expoarelevd wasdaived usng thetotd hend menipulaions(cuts) per day asthemesare ot
repdiivenessand theaverape dfart exarted throughout the cyde (overdll foroe) asthemesare o force: Thelevds
weaeddined ssfdlons

Levd 1 (low): low repaiiivenessand low farce

low repdiiivenessand mediumfarce
Levd 2 medium repetiivenessand low farce

(inemediate) medum rpditivenessand medium farce

low repdiitivenessand high force

medum repditivenessand high force
Led3 highrepditivenessand low force
(hged) high repditivenessand medum farce

high repdtitivenessand high farce

Sdidicd Ardlyss

Multiplelogigtic regression weas used to edimete assodaions betwean henchwrig CTDsand exposuresto
vibrating tods forae, and repetition while contrdling for patentia confounding and effedt modification. Hanchwrigt
CTDswereused becauseergonomic asssssmatt primarily evausteshend and wrid eqposre. Thepatentid
confounding and effet modification variables consdered induded ege, s, lengh of erpoymant a theplat,
recredtiond adtivities and medicd conditionswith reparted risk fadtarsfor carpel tunnd syndrame (dicbetes gou,

hypathyraidsm, hypathyraidam, sydemiclupusaythameiods ar cavicd dscdseess). All assoaaionsae
reported asoddsratios (OR) with 9526 ClLY

. Medicd Maneogamat

1  Missdand Resricied Days

The OSHA 200 logswere used to compute the number of daysoff work and the number of dayson restricted duty
for upper exremity CTDs Mediansarergparted rather then arithmetic meansbecause of the skewed didribution of
themissed and restricted days®® Thejobsfar thoseemployessinwhich no restricted duty daysoocurred for the
dagnossd capd tund syndrame () wereevduated with respect to thair overdl job exposureleve..

2. ugay

Thecompany provided NIOSH with aligt of 61 employesshaving upper exdramity CTD surggy far theoneyesr
paiod 51/87 to 4/30/88. Thislig wasextracted from the.conauiting surgicd grougshilling recordsusing
Intemetiondl Qlassification of Diseeses 9" Revision (ICD-9) and Curent Procedurd Tamindlagy 4" Revison
(CPT-4) codes (Appendx D). Severd amployesshed multiplesurgical prooedures parfamed during an
oparaion; therefare, thetatd number of prooadures exceedsthetatd number of erdoyesshaving aurgay. The
nemesdf theworkersundergaing surgary weare aassteferenoad with the OSHA 200 logsto detemine days off
work, dayswith restricted work adtivity, depertment, and pedificemployeejob tie prior tothesurgary. If an
employee hed morethen one OSHA 200 Log entry, the datedosest to the surgery wias used.




G OSHA 200Log Recarding

Reoording of CTDsinthe OSHA 200 Laog for theoneyear paiiod 51/87 to 43088 was evalueted by metching
thelog againd 1) thelist of employssshaving uoper edramity CTD surgay, 2) thedinic records of thecontract
physdans Recordsaf the contrat physidans dinic became computaized in Novamber 1987, therdfare, the
aoouracy of reporting could beassessad anly for the Sx-month period 11/1/87 through 430/88.

V. RESULTS

A. InddenceRaes

Between ¥/1/87 and 4/30/88, 912 " Disorders assodated with repedted traumd’ (RTDs) entrieswererecorded on
the OSHA 200logs After review of eech entry, wefound thet 40 nontRTDs stisfied our case definition of upper
extremity CTD andwereredassfied asupper edramity CTDs The OSHA 200 Log numbersdf these
redassfied entieshave bean provided to OSHA. Sevanty-iwo RTDsweareexduded becausethey invdved the
beck, chest wal, lover extremities or hed duplicteentriesinthe OSHA 200Logs Thus thetatd number of
recorded upper extremity CTD casssbeiwean 5/1/87 and 4/30/88 wias 880.

Theplan, ssawhde hed aupper edramity CTD inddenceratedf 41.7 per 200000 work hours (100 full-time
workespe yea). (Table1) Hog Kill/Pork By, Ham Bong, Pork Cut, Beef Feb, and Park Trim arethefive
Ogpatmantswiththehighes CTD inddencerae. Thesefive dgpartmenistended to havethe highet inddencerate
of capd tunnd syndrome (as) and triger finger, aswl. (Table2)

Handsand wrigswerethe modt frequently affected arees (522 and 29%4, respedtively), fallowed by dbows
(20%0), shoulders (74), and neck (2%0). (Teble ) Tendonitisand dranswearethemost common diagnosss
(Tadle4). Onehundred seventy hendhwrigs dsordarswere diagnosed with probeble disin 133 employess
Hghteen hendhwrigt disordersweare diagnosed with possbledisin 17 enployess: Thus prabeblelpossbledswes
dagnossdin 188 wrigtsin 150 individuesrgaresanting 1726 of dl reoorded entries: Theplant inddenceratefor
probetlgfposshledswas 7.1 par 100 full imeamployessper year. Senodng tenovaginitisof thefingars (trigoer
finger) and the thumb (deQuarvans) wes diagnosad in 118 (13%) of thelog etries Theplant inddenceratefor
genodng tenovaginitiswas 56 par 100 ful imeampdoyessper yer.

B. PevdaxeRaes

Onehundred and forty-nineday-ahift workerswereamployed inthe 40 jobs sdedted from the HED. Fve (3%) of
these 149 workersrefusad partidpetion, and 12 sdected employessweare nat mede avallableto NIOSH
ressarcher becauss, it wasexplained, their bsancewould dgupt the produdionline: Ningly-threeday-ahift
wokeswaeaerpoyedinthetwo LED. Twerty-five (27%4) of these 93 employessrefused patidpetion.
Fourteen of these 25 refusds did nat careto partiapete because they dated they lacked upper extramiity prablams
whiletherameining 11 dd nat dealy datewhy they refused partiapetion

Our sudy graup thus congigied of 200 employess 68 fram LED, and 132 from HED. Onehundred and farty of
the 200 warkershed upper extramity CTDsdeerminad by quetionnairefor anoverdl oneyear paiod prevaance
o 70%. Employessinthe HED hed an upper edramity CTD aneyear paiod prevdenceof 8%, whilethe LED
employesshad an upper extramity CTD peiod prevdenceof 50% (PR=161, 95% Cl =1.25, 207). (Tebleb)
Theoneyear paiad prevdence df handwrig CTDsfar the HED wias 74% compared to 41%inthe LED
(PR=1.80,95%Cl 1.33,244).

Orehundred of the 200 workershed currert upper extramities CTDs by quetionneireand physical exarringtion,
for anovedl paint prevdence of 50%. Employessinthe HED hed an upper edramity CTD paint prevdence of
62%, whilethe LED employesshed aupper extremity CTD paint prevaence of 2726 (PR=2.35, 5% Cl = 155,
356). (Tade5) Thepart prevdenced hendhwrig CTDsfor the HED was57% compared to 21%inthe LED
(PR=2.76,95%Cl 1.69, 450).



C. BEgoomicAsesrat

All jaoshdd by eampoyesspatiapeting inthemedicd inteview and examingtions plussomeadditiondl jolos were
videotgped for atotd of 185 jabsrepresanting 14 depatmants: These 14 departmentshaveatatd of 421 jabos
(Tableb)

1 Repditvenes

Seventy-aght (42%0) of the 185 jobs medefewer then 10,000 cuts per day, 83 (45%6) mede betwean 10,000 and
20,000 cutsper day, and 24 (13%6) made 20,000 or morecuts per day. One-hundredHforty-aix (79%) of the 185
hed acydetimeadf 30 ssoondsor less while 39 (21%) hed acydetimemarethen 30 ssoonds Sixtean jobs (920)
werelow repditivejoos as ddfined by acydetime morethan 30 ssoondsand fewer then 10,000 cutsper cey.

2. Foce

Twenty-one(11%) of the 186 joloshed low overdl forog, 122 (66%0) hed medium ovadl foroe, and 42 (23%0)
hed highovedl force Using pesk dfart asthemesare of forae, 12 (72/4) of the 185 jobshed low pesk forog 101
(55%0) hed medium pesk forog, and 72 (39%) hed high peek force

3. Vibding Tads
A tatd of 21 (11%) of the 185 jabs utilizad avibrating tod (13whizard knivesand 8 sans).
4.  Ovadl JobExpoarelLevds

Fourtemn (8%0) of the 185 jabswereLevd 1 (lower) sk, represanting 72 workers 114 jobs (62%) wereLevd 2
(intemediate) risk, represanting 436 warka's and 57 jobos (31%6) weredassfied asLevd 3 (highedt) ik,
represanting 2083 workes

Onehundred Sxty-two (81%0) of the 200warkerspartiapeting in theinterview and physicdl examinetion prooess
hed an ergonomic eqposreassessmat of ther job. The 3B remainingwarkasdd nat havean ergonomic
exposreassessmant far onedf four reesons 1) job rataion within thar depertments (Smoke Meat Pack and
Sauspe Cade), 2) inury bagen onapreviousjob whichwasnat videotgped, 3) thejab titlelisted by theemployee
oould nat befound ontheaupavisorsor foremanslig, or 4) thejob wasnat videotgped dueto oversght. Leve 3
risk job categories hed an upper extramity CTD paint prevaence of 55%, Leve 2 ik job categarieshed an upper
extramity CTD paint prevaencedf 5%, and Levd 11k job categarieshed apaint prevadenceof 36%. (Tadle?)
Raint prevdencesdf hendhwrig CTDsshowed asmilar petterm (51%, 53%, and 21%for levd 3,2, 1,
repedively). (Teble7) Theedffarencseswerenat datidicaly sgnificant: Chi-soueretest for lineer trend is 153,
p=0.22for dl upper extremity CTDs and 334, p=0.07 for hendwrig CTDs

D. RegyesonArdyds

Fomthe 162 warkaswith ergonomic exposre assssamant, 9warkeshed CTD symptomsand Sgnsonly onthe
nondominent hend for which ddtailed exposureinformaion wasnat escartained. Thesenineweareexduded fram
themultiplelogdic regressonardyds Sevanty-one(464%0) of these 153 warkershed aurent hendwrit CTDs
besad oninteview and physicd examingtions: Usedf vibrating todswesthe trongest predictor of hendiwrigt
CTDs(OR=53, 950 Cl 21, 13.7), fdlowed by force as messured by pesk effort [levd onecompared tolevd
five(Appendx C); OR=45, 956 Cl 11, 182]. Usngmultipleregresson andyssto contrd for age, sex, length of
erploymat a theplan, reredtiond adtivities and prior medicd conditions assodated with carpdl tunnd

ddnat readtintheaude oddsratio being sgnificanty dtered. However, asgrificant interadionwes deteted inlow
and medium pesk faroejoos between gander and theuse o vibrating tods: Women hed ahigher rate of henchwrigt
CTDswhen usng vibrating tools (OR= 39, 95% Cl 6.3, 242), then men (OR=2.6, 95% Cl 0.7, 99) under
conditionsof low and moderate pesk farce. Menand womenweareusing differant types of vilbrating toos Waomen
predominently ussd whizard knivees whilemen predominently used savs

Nather theergonamicrisk levels nor repetitiveness as ddfined by oydetimear tatd autsper day, wasasgnificant
predictor of hencbwrig CTDs



E Madd Maeogarat
1. Missed and Redtricted Day's

For dl 880 OSHA Log upper exramity CTD atries themean number of daysaff work wes 0.3 days witha
rangedf 0to 56 days(median<0.1 days). Eight hundred seventeen entries (93%0) hed no daysoff wark. The
meen number of dayswith restricied work adtivity was 9.0 days with arangedf 0to 186 days(mediar=4 days).
Threehundred farty-five CTD antries (39%) hed nowork restridions: Examining carpdl tunnd syndrome (@), 138
(92%0) of the 150 entriesfor ashad no days off work, and 34 (23%6) hed no redricted work adiivity. Ergonomic
nsk essessmat wasavalableon 21 of these 34 jolswith no redriced work edtivity. Onehedalevd 1 (love)
raing, 13hedal.evd 2 (inemediae) raing, and 7 wareraed asLevd 3 (highes) risk joos

2 Srgay

Bghty-fiveaurgcd procedureswere paformed on 61 anployess FHity-four tendon sheeth rdessssweare
paformed far trigger finger, 20 capdl tunnd rdessesware parfomed far median neve compression, 2 carpel
tund rdesssswere parformed for uner ne've compresson a thewrigt, 3 dbow tendon shegth rd essesweare
pafomed far uner nenve compression a the dbow, and 6 synovedtomieswere pafamed onthe pelms or

fingas

Four enployesshaving surgary werenat lised onthe OSHA 200Log. For the 57 employesswith OSHA 200
Log documented missad and restricted wark adtivity, the meen number of daysoff wark wes 1.1 with arangeof O
to 9 days(meda=06 days). Twenty-fiveamployesshed no daysdf dter urgary. Themean number of days
with resriced work adtivity wes 24 with arange of 00186 days (median=15 days). Thitenwarkershed no
resriced work dayséter rgay. (Teble8) Themean (or median) number of daysdff or number of dayswith
restricted wark adiivity did nat vary sbdantialy by thetypeof surgicd procedure (Teble8)

F. OSHA 200LogReoordng
Four of the 61 (7%/6) employess having upper extremity CTD surgary betwean 5/1/87 and 43088 werenat listed
ontheOSHA 200Logs Sx of the 183 (3%0) employesstretad inthe contract physdansdinicfrom 11/1/87 to
51/88werenat recorded inthe OSHA 200 Logs

VI. DISCUSSON

A. InddenceRaes

Theplant hed an upper extremity CTD inddencerae of 41.7 per 100 fulHimewarkersper year compared to 6.7
reported for the meatpedking indudry [Reate Ratio (RR ]3:624 B Cl 58,6.7] or 0.1 reported for dl US
indudriesini987 (RR=417.1, 95% Cl 3900, 455.6).” Savad hisssscaninfluencethe CTD inddenceraes
betwean medpacking plarts 'I'heselrﬁlﬂedffalrg 1) aocesstothefirgt ad department for ymptondtic
employess(reparting biag), 2) aitaiafor CTD diagnoss(misdassficaion bisg), and 3) aitariafar awork-rdated
inury andlor illnessbeing “recordedl €’ onto the OSHA 200 Logs(recording biss). Thesehiases could acoount for
omed thedbsaved dfferencesdf the CTD inddenceratea Marrdl compered to ather medtpecking plants
Honeve, therestsof our medicd intaview and quetionnaire suggest Marrdl warkersdid nat heve adequete
aosssto thefirg ad fadlity (only 92 of the 140 (59%6) workersfufilling our quetionneire ypper exdramity CTD case
adintionwereseminthefird ad degpatment). Inaddition, 39 of these 92 (4200 warkersevduated inthefird ad
department werenat recorded onthe OSHA 2001og. Given thecbove biasesand thet our investigetion exduded
beck, chest wall, and lowver edtramity CTDs thisplants41.7 gaisodesper 100 full imeemployessper yeerisan
uderedimeted CTDsinthisplat. Thisinvedigetion did nat addresstheextat of thesebiasssamong ather

meetpecking plants nor themegnitude of itseffect on themestpecking induery'sCTD inddancerate

JmMardl & Co. contradsmedicd caredf ther Soux Fallsemployesstothe Cantrd Ransdlinic. Phyddansin
thisdinicexaming dagnose and trest Mardl warkers andwhenaninjury o illinessisdeamad "recordedle”’ (a
dedson medeby thenursing 9t & theplantsfirst aid department) the physdansdisgnosisistransaibed onto the
OSHA 200 Logs Thediagnadtic aitaiafar CTDscould vary betweendinic physdans therdfore, dissese
midassfication mey bepresat onthe OSHA 200Log deta Thismisdassfication mey bevey commonamong
therefarence medtpacking plantsbecause CTDsmey berecorded ssinjuies natas"RTDS'.



Theplants"prabeble’ dsinadanceratewas 6.3 par 100 full imeemployessper year. A recarnt dudy founda
population+bessd dsege-adjusted inddencerate per 100 person+yearsof 0.149 for femdes 0052 for men, and
0.105 for both genderscombined® Using the age-and sex-adjudied dsinddencerate asthegandard, thisplant's
raeratiofor devegping dswould be60.0 (9% Cl 503, 71.1). Theplantsdsinddenceraecoud natbe
adjugted for egeand gender becausethe OSHA 200 Lagsdo nat contain egear sex infarmetion and wedid nat
aaanitfromather sources Advandng ageandfamde Zgaderaretwon*faiorsfor devdopingds butthis
plantswarkfarceiscomposad manly of of youngmen® Adiuding theplantsdsinddenceraefor ageand sex
would modt likdy incressetheraeraio. Themathodsto identify dscasesinthiswarking popuiaion (OSHA 200
Logs werevay different fram the methods usad to identify ds casesin the population besed sudy (medicd
records) ussd sstherdfarat. Itisnat posshleto predid thediredioninwhich theraeratiowould be ffected by this
hiss but with an esimeted rateratio of 60,0, theassodation of employmant a thisplant and dsisnat from biasin
identifying dscasesonthe OSHA 2001og

Theplantsgenodng tenovaginitisinadenceraewas 56 par 100 ful imeampdoyessper year. Pubished edimetes
ontheinddencedf denodng tenoveginitisin thegenerd or working populdionsarelacking, but sudiesevalueting
uppe edremity CTDsusng Smilar quesiornairesand yysca examirgionsfind the prevdence of gan0sing
ten/agnnsgmadlytobelaﬂm 12 o thedsrae® Thisplantsgenosng tenovagnitisraewas 8% of the
probebledsrae

Although severd surgicd and contract physidan vistswere nat recorded onthe OSHA 200 Logs (720), thelogs
could be used toidentify departmentswharewarkersweared high risk for devdl oping upper edremity CTDs (Tadle
1) Cdaulating uppe extremity CTD inddenceratesfor goadficjobswasnat undataken for tworessons Frd, the
employessfrepuently used vameoular job tams inat recognized by theforemen, panvisars ar nursing personnd,
therdfarethejdb tilelised onthe OSHA 200 Log wasinecourate: Ssoond, the number of employee hoursworked
for padficjobswesnat avaldde

. PrevdenceR4aes

Thedgatmenswith thehighest inadenceratesfar uppa extremity CTDs (Hog Kill/Park By, Ham Bone, Rork
Cut, Beef Feb, and Pork Trim) o hed the highest prevelenceof upper edremity CTDsdetamined fromthe
quediomnairesand physicd examingtions (Teble5) Ergonomic eqpodreasssssmatsweareavaladeon 131 of the
267 (49%0) jolswithin these departments 4wereLevd 1 (3%0), 76 weareLevd 2 (5/%0), and 53wereLevd 3rik
(40%0). TheOSHA 200 Lagsdsoindicateather high risk jobsexigt within these departmeants and ather highrisk
Ogpatmentsexi, but wearenat sudied dueto resourceand time condraints (Tables1and 2)

Thelower exposure depatmants (LED), Smoke Meet Pack and Sausege Codler, have point prevalencesfor
upper extremity CTDsof 30% and 21%, regpedtively. Sdedtion hissmay have contributed to thesetwo
dgpatmants high pant prevalences. Twenty-five of the 93 sdected employessin the LED refused patipetion
(20). Fourteen of these 25 dated thet they did nat caretto particpete because they ladked upper extramity
prablems Thelower partiapetion ratemeet likdy resuted in ovar-esimates of the period prevaences of upper
extremity CTDswithin thesetwo depatmeants If dl employessrefusing fudy perticipetion lacked upper extremity
CTDs thepaint prevaencesfor SmokeMeat Pack would be 25%, and 13%far Sausspe Codle. A paint
prevdencedf 23% ar 13%, howeve, isdill high compered to truelow risk working evironments which are
edimated to have upper extramity CTD paint prevalences of lessthen 196° Thehighprevdencedf CTDsinthese
two LEDsisoonfirmed by the OSHA 200 Log deta. The Smoke Meet Pack department hed an upper extramiity
CTD inddenceratedf 47.9 per 100full imeemployess per year, while the Sausege Codler depatmant hed an
upper extremity inddencerae 154. Baththeseratesare dbovethe avaragefor the megtpacking indugtry (6.7 per

100full imeemployesspar yearin1967) 2

During the period 5/1/87 to 4/30/83 employes tumover was reparted to be betwean 200 and 400%. Thishigh
raed eandoyestumove uggeststhat avivar bissmey beasbdantid prademinaur invesiggion. "Suvivars!
aeuwadly hedthier (thet is ladangillnessor injury thet would interferewith wark) then thosewho havelet
aerpoymat. This"hedthy worka™ o "sunvivar et hesbeen destribed in dudies of the metpedking and ather
indLeries andisaninherant biss of thisgLdy'sarosssadtiondl design® Neither of these sdledtion biases however,
invdidetethelbesc condusondf thisdudy: dl departmentsdudied with questionnairesand physicd examingions
hed subgtantidly devated rates of upper extremity CTDs




Thedevated inadence and prevalenceratesfar upper extremity CTDsfound inthisplat arenct dueto
misdassificetion of diseesesizus sdedion bias or confounding fedors: Misdassificationisunikely to have biased
the prevdencerates because they idantified cases using Sandardized tedhniques usad in ather gaidemidogicd
dudies™ Theganard agreamant betwean theindgpendenty darived inddenceand prevdenceraesintams of
which dgpartmentsarethe highest risk for developing upper exdremity CTDs and themegnitude of thet risk, suggests
thet midassfication can nat eqdan thehigh rates dosaved inthisinvestigetion.: Sdedtion bias if presarnt, would likdy
raeraher thenlove the prevdencerate (disoussed bove asthe"hedthy worke™ o "sunvivar dfed”). The
multiplelogdic regression andlysscontrdled far confounding vaiahles and found no evidence thet nonsoooupetiondl
fadorsweareregporsblefor thehigh retedf upper edramity CTDswithinthisplart.

. Brgonomicand Mutige L agistic Regresson Arelyss

Thedgjedtivesd thisinvestigaion (destribed in theintroduidion) did nat indude detemmining the gpidemidogicel
rdationship betwean padific ergonomic risk factorsand upper extramity CTDs  Nevarthdess asrong assodaion
betwean usedf vibrating todsand hendwrig CTDswesidentified inwomen. Snoethe predominent vibrating todl
used by womeninthisplant westhewhizard knife further dudiesontherdedf whizard knives causing henchwnigt
CTDsaewaranted.

Despitebeing reported risk fedtorsfor upper extremity CTDs repetitivenessand anvkward podureswerenct
sgnificart predicorsof handhwrig CTDsinour investigation. Asreported egtier, only 16 (9%0) of the 180

Videotgped jobsweredeatly nonrepdiitive (cydetime morethen 30 ssoondsand totd cutslessthen 10,000 per
day). Whenthehigh and medium overdll foroejobsareremoved fromthese 16 nonHepetitivejoos anly 2
norHepditive, nonfarogful joos (4 workers) reamain. Thus therewasinauffident detafrom nonHrgpetitive,
nonHoraeful jabsto dlow indgpandant examingion of therde df repeitiveness causing henchwrid CTDs Our
messred podurewasasmpledassficationino edrameand nonextremejant anges Noatempt wesmedeto
dgeminethelength of ime gpant inedreme podurear contrd for thephysicd and tednique differencesbewemn
wokas Asaredit no ddaled examingion of extreme podureswes undataken in our daidicd andyss Because
our invetigation wesnat designed to test the hypathesesthet repetitiveness forog, extreme posiurg, o vibrdion are
caus fadarsinthe devdgoment of upper edtramity CTDs our resLitsdo nat invdidete these hypatheses: The
uppart for these hypotheses are besad on biomedhenicd, anetomicdl, and ather types of leboratory, dinica and
gadamidogicd invedigaion %%,

Theprevdencedf handwrig CTDswerelower inlevd 1 (lower) overdl job exposrecomperedtolevds2 & 3
(inemedigeand highe), but thisdifferencewes nat dalidicaly sgnificat. Aswith thecase of repitiveness there
weasinaffidet deafrom nonepditive, nonHfaroeful joosto demondrateasgnificant differencedf hendwrig CTDs
bewean thesetireelevds Nondhdess the prevdence of disessewithin each jab expoaurelevd weshigher thenin
anather sudy which usad Similar study design and upper extramity CTD definitions™® In addition, thesronger
rdationghip batwean henchwrig CTDsand risk levd compered to upper edtramity CTDsand risk leve isnat
urisng becausetherisk levdsare besad predominently on hendwrig exposuresrather then dbow, shoulder, and
neck expoaLres

. Madd Maneopamat

After adaningaCTD injury, aninflamed tendon, ligamart, or neveneadsres. TheOSHA 200Logs
maintaned a thisplant recorded 817 warkers (93%6) hed no time off wark after Sutaning an upper extremity
CTD, whilethemean number of daysaff wark was03 days Themesn number of daysoff work for any upper
e<tremtyC1D|nSNederisnmrmqng|rO.HTy|nl983\NaBSBd@/522 It must be noted thet thesetwo deta
ources (the OSHA 200 Logsand Sivedanis cooupetiond diseese sydiem) probehly differ intheir CTD case
adfinions The OSHA 200 Log mey repart less severe diseese (fewer daysoff wark).
Onehundredthiry-aght (92%6) of the 150 diagnosed dis casss goparantly hed no daysoff work (9294). A hand
urgson commating ingenad onthenontaurgicd menegamant of dsamong medipecking empoyesssad, "Mod
petientshed atrid of nongpardivetresimant for sevard monthsto yearsbdforeaurgicd rdeese. Sdiningand
anti-inflammetory agantshdiped litle unlessaleave of absancefromwork wiss o teken' 2

Fomthe OSHA 200 Log deta, we conduded thet 345 employess (39%/6) hed no rehahlitating work daysfter
aaning anuppa edramity CTD. Framthequesionnareand physicd examingtion data, we conduded thet 49
aemployess(49%) with an upper exdremity CTD warenat assgned rerdhillitating work deys  Inaddion thetypeof
jobchosenfar light or redricted duty wesinedeouitdy monitored to evdugteits effediveness d rdieving the



employesssympioms A jobreassgmant must bedhosswith knoMedge of whether thenew task will recire
usedf theinured tendons or pressureontheinured neves: Ingpropriatejab reassgnmant can continuettoinure
theinflamed tendon or neve, which canleed to pammenent symptoms surgay, o bath ? Thequetionneireand
physica examingtion detashowed thet 19 of the 49 amployees (3%%/) with assigned "rehebilliteting jols' dated the
paindd natimprovewhileonthenaw jab. Thus to prevart pamenant symptoms ar dishllity, CTD symptoms
nead agyressiveintaventioninvaving ime off work, an gopropriate renahlitating job, and frequent medicd fallow-up
tomonitor thedisorder’'scourse

Fom 51/87 to 4/30/88, 61 employessa John Marrdl & Co. undaweant surgary for upper extramity CTDs
Basad onthe OSHA 200 Log deta, we conduded thet workerswere nat given adeoiste podt-oparative day's of
work, nor given an goprgpriatetypeor length of redricied work adtivity. For sSnglecarpdl tunnd rdesseof the
medan nave(CTR-M), thisplant gpparently gaveameen of 05 daysoff wark, and ameen of 21 restricied work
days Published repartsshow themeen number of daysdif fallowing CTR-M inamestpecking plant wes 536,
witharangedf 710 285 days™ Theexadt number of daysoff befareresiming job adtivitiesrecuiring repetitivehend
movamatsshoud vay with theindividuel enployes ontheavarage, hovever, 90 daysaf rest (Off work) eter
CTR-M surgary should be prestribad to employessreuming to vary repditivejabs such asthosefound inthe
meetpedking indLery. =% Retuming to theworkplaoe preméturdly, can nat only causepein a the oparativesite, bt
arecurant tenosynovitis can deve op where the tendons pesstirough the carpd tunnd. Whenthisrest paiadis
reduced, there may berecurenceof symptoms™>* Somesrgeonsrecommend suppoarting thehend inaneutrd
postion for twoweeks dlowing thesoft issuesaround themediannavetto hed. If prameturemationisinitisted, a
neuitiscan devlop®

Likeds thedaysdf work ater trigger finger surgary degpendson theindividue case, but ontheaverape, 4-6 wesks
off wark isgppropriatefor employessretuming to vary repetitivejabs such asthosefound in themestpecking
inoLery. 2 Inthisplatt, 41% of thewarkershaving trigoer finger surgary gaperently hed no days off wark.

Themean (and median) missad and restricted work daysfor surgicd and nonaurgical cassswearegenarated from
the OSHA 200Logs Wehaveassumad thelogsaoourady reflect physdansreumtowoark ordars: Corfirming
theaoouracy of the OSHA 200 Logsin recording the number of actud missad and retricted work dayswould
requirefuther invetigetion

Dueto produdsssesond demend, duning thewesk preoacing the Thenksgiving haliday and thethreeweeks
preosding the Chrismas hdliday, modt departmentsworked over 50 hoursper wesk. Nat anly dotheselengthy
hoursinoressethejadsrisk fadtarsfor causing CTDs(moretatd cutsper day), but they shortentherecoveary pariad
fromwork dresses Further researchisnesded totest thehypathesisthet overtime hoursinareesetherrisk of
aoguinng uppe edremity CTDs

VIl. CONCLUSON

Our investigetion found ahigh inddencerate dof upper edramity CTDsand capd tunnd syndromeamongworkers
athe dnMardl & Co. plartin Soux Fals South Dekatafor theone'year paiod 5/1/87 to 4/30/83. Inaddtion,
ahigh prevdencedf uppe exdremity CTDsand handhwrig CTDswasfound among curent warkas: Ergononiic
jobandlyssreveded themgarity of jobsrequiretasksthet areknown risk factorsfor devd gping upper extremity
CTDs Reoovay time asmessured by the number of missad daysand restricted deys for srgicd and nonrsurgicd
upper edtramity CTDswesinedequete: At thetimedf thisinvestigetion, theinvestigtors conduded thet the
company nesded to expand theergonomics program as destribed in thefallowing sedtion.




VIIl. RECOMMENDATIONS

Prevention of ocooupetiond upper extramity CTDscan be categanzed into 3 aress engineing, adminidrative, ad
medcd.

A

Egnesing

Fpaafic ergonomic recommencitionsfor 100 workdationshave bean provided to OSHA, JohnMarrdl & Co.

andthelocd union. (Appendix E) Ganard recommencitions designed to reduice thejab demands of

high reptition, high foros, and extreme podiures have been generated from these oeafic waorkgation
recommendati

B.

oS

Redudion of extrame posiures can beachieved by re-arienting theknifeor tod hende, providing adjudaile
fixturesand ratating cuiting tebles so thet the posiion of themeet can beeeslly menipulaied; and providing
work dationsand ddiveary hinsthet acoommodtethe heghtsand reech limitetions of workers of vaious Szes

Redudion of excessvefarcetypicaly invavesautometing agpeds of theprooess; but can dso beadhieved
through useof medhenicd deviceswhich ad in removing bones or sgparating meat fram bones: Use o
power tods mantaning hap auting edgeson knives and indalaion of adjudadlefixtureswhich dlow auts
and movemeanisto bemedein mechenicaly advantageous podiures (doseto thebody) ared o effedtive
methodsin redudng goplied force

RedLdiondf highly repetitive movemenis or aus can be.acoomplished by doning downtremeinlinear
providing dvaging conveyarsdf themein lineso thet oartain adiviies can be paformed & dower rates
Autometion, increesing thenumber of employess parfaming attesk, or restruduring jabs 0 thet eech
worker'stask isvaied and in belancewith ather jobs ontheling, are ather ways of reduding reptitiveness

Although themeet wasto be coded just dbovethefreszing Sage (34°F), many warkerscomplained of
autting frazen medt, particulaty when the meat weskeat inthe coder morethen oneworking day. Frozen
meat increessstheforaesrequired to pafomvaiousauts: Meet shauld be prevented from freszing o
thawed prior to processing.

Admindretive

Traning, job ration, rest peusss and meet tamparadureaedl gengrd adminidrativefadtorsto be congdered.

1

Traning new arpoyessshoud invdvedemongraionsand timeto pradice proper cutting tednicues
proper knifecarg, and proper knifesteding. Thistraining should indudethosegparating theknifesharpening
equipmat. Inaddtion, employessandimmediates pavisarsshould recaiveeducation on CTD prevertion,
with emphesson ealy symptom recognition. New employessshould begiven the opportuniity to condition
thar musdetendon graupspriar towarking & full cgpeaty. Thiscould beacoomplished through dowver
peced lines varying eschworker'stask (mentioned previoldy), or jobo ratation (disoussad below).

Thepindpled jobraionisto dleviate physcd fatigueand sressof apaticlar s of
musdestendonnavegraups by rataing enployessamong aneor two ather joosthet use differant
mudetadonnavegoups Caution mug beusad in dedding which jabsare used, dthough differart jolos
mey gopear to have diffarant sressorsthey may adudly posethe same physicd damends

Ret pausssare nesded to rdievefatigued musdetendon groups: Thelength of timenesded dgpendsonthe
teksovead dfat andtatd cydetime

Redudion of expoareto vibration and farce may beachieved by indtituting amonitaring program for whizard
knveswhichindudesvibration levd messramant of theknivesto vaify thet they arein propar warking order
andwithinarigind gpadifictions



C. Meddd

Educaeamployessontheealy Sgnsdf upper exremity CTDs

Encourageealy physaanevdugtionof CTD symptoms

OnceaCTD isdeagnosd, dlow gopropriatetime off wark for dl musdetendonnavegoupstohed. The
numbe of daysoff wark should dgpand on eechworkersindividud response

Uponreuming towark ater aCTD injury providedower peosd, lower forcetasksto dlow
reconditioning of theinured musdetendonnavegoups

w NP

&

5. Withtheimpementation of the preceding engineging, adminidrative, and medicd recommenddionsthenesd
for surgcd tresment of oooupationdl upper edtremity CTDsshould bedradiically reduced. However, unitil
theserecommencetionsareimplemented the nesd for Surgicd menegamant of severe, progressive cassswill
raman. Aftar anupper edramity CTD surgay, gopropriaetimeoff wark isnesded todlow dl injured
mudetendonnavegoups and for thegparaivesteto hed. Theexadt number of daysaff work will
depand onindvidud vaiaion. Thefdlowing averageshave been propossd 2%

After Capd Tud Rdesse Surgary andrdumingtoa

-nonHepdtitive, nonforoeful jol' - 3weeksdf (minimum 10days)
-L-M repdtitive, L-M forceful job ™ - 6weeksdff (minimum 21.days)
‘ighly repditive, highly faraeful ja* - 12 weeksoff (minimum 42 days)

After surgay for tigoe finger and reuming to:

“nonHepdtitive, nonforoefl joo - 2weeksdif (mininum 7 days)
-L-M repdtitive, L-M forceful job ™ - 4weeksdff (mininum 14.days)
‘ighly repditive, highly fareeful ja? - 6weeks dff (minimum 21 days)

It must beemphed zed these areaverages and omewarkers may reuiremore or lesstime degpending on
thar individldl repponse. Ao, theserenovary timesarethe gainion of theauthars of the pubdished atidesand
donat rgresat NIOSH pdlicy. They emphesize, thet recovary timeisganardly amtter of wiessks not
mady afew days

6. Maedcd reevdudionfor retumtowark capetilities

7. Inditteasuvellanceprogramto monitar CTD trandsinthisplant. Thiswill provideinfamnetion ebout the
dfedivenessof thevariousindituted programsin decreesing CTDs

NorHepditive,