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11. Att-tracl (Umll: 200 word_) This testimony concerned NIOSH research on carpal tunnel syndrome as an
occupational disorder. The name, carpal tunnel, derives from the 8 bones in the wrist called
carpals which form a tunnel like structure. The tunnel contains tendons which control finger
movement and provide a pathway for the median nerve to reach sensory cells in the hand. Nerve
compression results from various conditions. Repeated flexing and extension of the wrist
causes the tendons to swell and thereby increases pressure in the bony tunnel which can pinch
or trap the median nerve. Jab tasks which involve highly repetitive manual acts or
necessitate wrist bending or other stressful wrist postures, are connected with incidents of
carpal tunnel. syndrome or related problems. Patients suffering from this syndrome lack the
abil.ity to sense cold or hat by touch and experience an apparent loss of strength in their
fingers. Treatment may involve surgery or the use of antiinflammatory drugs. However,
success in treatment has been limi ted. Jobs which have been identified as causing carpal
tunnel syndrome have included the assembly of small parts and the manual inspection of
manufactured products. Control measures focus on relieving excessive wrist deviations and arm
and hand movements requiring force. Some tools have been redesigned_ Other recommendations
include the modification of work stations and the use of fixtures to mount work at angles and
reduce the need for the worker's hand to bend at the wrist. NIOSH studies of postal worker
jobs and letter sorting machine operations were described.
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!fr. ~rmaa, CongreslllZlBIl M:Lt:hel.l and Members of tile Subcommittee:

I .. Barry Jomwon. Pb.D•• D1.r.ctor. D1v1.s1.on of Biomedical and Behavioral

SC1euce in the Sac~onL1 In.t1.tute for Occupational S&f~ty and Health (NIOSH),

Center. for D1. Control. With.e is Dr. M.1cbael SlIIith. who directs the

D1.v1aion'. raaearch on job stras_ and rewted h_ltb 1slSUe's; his act1Vi.ties

have 1.ac.lucied _:ud1.•• of po.ta!. worlter jobs. 1nclua1.ng III&<:tun_paceci letter

sore1.ng operat10ns. We are pI_sect to descrtbe NIOSe's research on ca:,?a::'

euzmal. syaar..- .. an occupational disorder.

'nIa c:arpa.l~ receive_ its aa.e frma the 8 bones 1.n the vr1st, called

carpals. tbat form. a tunne.l-like structure. nu.. tuanel is f111ed w1.th

tendons wh:Lch caneral f1.nger IlIOvement; 1e also prov:f.cies a patbway for the

~an nerve to r~ sensory cells 1n the hand. Ie 1.. _11 doc:umented that

cCIIIlpre.s1.0El on tbe -aun nerve 1.n the wrtst will result 1.n lIeD80ry and azotor

dysf~t10Dll 11:1. the hand. Nerve coarprass1.on can result from a host of

cOnd1.t1.oDS ~ud1.ng vr1at fractures, tumors. rheumato1.d arr:hr1t~s aDd

d~b.ces =all1.tus. In the lIIid 1960's researchers began to obsetve an

asaoc1.ation between wr1st d1sorders aDd the perforcaDCe of cerca1n repet1.t1.ve

aaanual tasu. Regardless of vnetner the cause is occupat1.onally-base<l. or

ar1.ses from noa-occupat1.onal ~ourc:es. it has been established that repetitive

flexin~ and ~xten~~on ot the wrist caU3e th~ tendons to swell and thereby

increase pressure in the bony tunnel. ~is. in turn. can trap or pinch the

~ed~an nerve. Blockage of t~1s nerve can cau~e loss of touch 1n certain

... . .~.



_rface ar... ot .the baD.cl ~ produce ~a. pain auci t~ng~ in t!te

tbuab. :f.DAcx aGli r1n.g fingers. -"'hen tMs coad1t:f.on is detected, it is labeled

_ carpa.4 twma~ syndrOlllle.

'tb:f.a eyDdr~ baa lMveral. ad_rs. consequences. Many pat~entll w1.th cat1'al

l:wmeJ. are lID&ble to dllter.ntute bot from cold. by touch. and a:pertence an

al'par.nl: 10•• of strength 111 the.:f.r fingers. They app_r c~WllSY in that they

bava trouble pIIrfot"lll1ns s1aple tiLllU auch && ty1.ng tha:f.r sboes or picking up

small objects. Treaaa.nt of carpal twsnel .yndro__y iIJV01_ surgery to

relea.e the compre••ion on the med~n nerve and/or use of anti-inflammatory

drugs to reduc:. tendon sw.U1.D.g in the carpal tunnel. Such med.ical

1.ntervtl1ti~ have _t w1.ch lII1zac1 succ••••

In the past ten years. mare .and 20re ca.es of workers afflicted w1.th carpal

tunnel syndrome bve b_n reported. in t!1e _dic...l literacure. One reason Eor

this :f.D.crea•• _y be that auco_c1on au job sl'ec:1.a.l.1zac~on have fragmented

worur.' casluo co tt1ll POUlt where & g1veD job may 1.D.volve ouly a fev

~pulat~ous perfo~ thou&ands ot t~s per workday. ~les of these

~ of jobs are the assembly of smaLl pares and. the =anual i~sl'ection of

=aD.ufactured products. The 1ncre~ed awareaess of work tasks as a factor in

t~ onset of carpal tunnel syndrome i. reflected in the gr~ng number of

requests for health hazard evaluations (KHEs) received by NIOSH to investigate

such suspected. problems. These requests or1g:f.nate about eq~ly from the

~~ploy~rs and workers, and,in some cases, are submitted jointly. Between 1976

and 19~3, SIOSH rec~ived 20 nHE requ~sts related to carpal tunnel syndroce.

7hus far, in 1984 sLx ~ore have been r~ceived. :be attached table lists 19

HHE r~quests investigated through 1983.



In -.zlY ea... , c.U.1U.c:al ev1c1aDCa of carp.al cwmal syncirome baa been tile

UEpeClg for reqll..t~ & KIOSK HHE; chat is. docWll&Qcac1.ol1 of surgery or

=ecU.cal 1Dtar'VWll!:j.Ol1 ,.. required for one or ClOre workers performing canain

JOD. S\Ull)eCceG of "~:l.ng ttla problem. This is seen in the uble. which

prov1du w wry information about che cype~ of jobs.- reponed number of wrist

probl_. &DIi ~ted c.su of carpal tua.nel sync1ro_ for the requests

i.Dve.t~gated to date. For exuq:lle. iCem 1 in the HHE: lisc shows that: in a

film &lid paper pac:kag:1ng plant. 104 workers reponec1 wrtst problems. e1.cher

before or at tile t1.ma che HHE: request was subm1tt~ cO !CIOSH. Moreover. 8 of

tile 104 sy1IlpCOlU:~C worlters were c11.agnosed by physici.ana a. hav1ng carpal

tWU1el sya.d.rome and recei'Vll!d SOCle fot'lll of creaCllent. la.cludUlg surgery. Of

ll:1De:eeD woru1te eva.l~tioa.ll lisced in :be uble, tvelve found employees who

tIwd. beeD cti.acaoaecl au4 tr_ted for carpa~ twmel syud.rOlM by ptrys:1c1.ana. 111.ch

~qarli to posc:.al work. NIOSH recorda ind1.c.te eleven reqU8s:s frOlll o. S. POlScal

cea.t.rs to .Ya.lYate a variecy of worlcplac:e prob1e=s. All eleven were

cone.rued v1tl:L pos:a.l workers' exposllre to chem:1.=ls. aDei none of these was

reuced to carpu tUD~ syndrome.

NIOSR HBEs ia4j,cal:e chat job casu invoLv1.ng highly rejleC1.:1.ve IlIanU&.l acts. or

llec.ssita:~ vrts: benci1.ng or other stressful wrist postures. are conne<:t:ed

w:1th 1Dc:1c1ents of carpal cW1nel syncirome or reuced problems. Moreover. it is

apparent cl:Lat chis hazard 1s noC confined co a single induscry or job buc

occurs 1n maDy occupations - especially chose 1n the lIIanufacturing seccor.

rncieed. jobs involving cut t::!.:1~. smalL part: 3 d.sse<:1b1y. f1:1ishin~. sewing. and

cleaning. seem predominantly associat:ed ~t:h t:ne syndrome. The faccor common

I.n t~ese jobs l.s t:he repetitive use of s:lla"il hand cools.



COD8~CenC wich ~ above ob.ervac~as. NIOSH recomm4a4&t1ous for concroll~~g

carpal tWlDel syuAro_ bave focused 00 ways to relieve. exc:ess~ve "l:'~st

deV1at1~ &aA arlll .aD4 baad. mov_ncs requ1rtng force. Sollie of our

recommeadat1aa. 1avalve redes1gn 0' cool~ or tool handles, co enable the

uaor's vrUc to lI&1.aca1D a more nacural pos1t100 and to eusure better

di.aC'ibuc1oa of gnll forces dunng work.. Ocher rec~a4&t10as ~ve involve.d

qo4U1e.d. layoue. of work. seat101U and the u.s. of f1xt:ure. co IaOWlC work. ac

aDgl.e. &ad reduce che work8r's need Co bead. the W'_"1sc. 5c111 ocher remed.ial

approach.. include altering Che. ex1sC1ng ~~Dod for perf~rm1ng the job t~sk.

providing for ~re frequent resC breaks. aad. rotat1ng of wor~rs across jobs.

':001 anA proc..s_ red••:1.an are preferable co adI:l:1n1scrac:1.ve means. such as

job rocac1~ aa a f1rse meaaa of prevention.

In add1C10n to respoc41ng co HHE requescs from ~ployees or eMployers Co

.valuace problema of c:.ar;lal tulUlU syudrOllle. NIOSH has underway a program co

develop a <!aU 'case for raCi.ag nslc. factors W'b1.ch produce c:.arpal. tunnel

syadroma aDd ocher ~st disoraers. On. study 1avolves 108 jobs across 9

occupac10ns to ~.ce~. ch~ 1aflusace of repet1t1veaesa, amount of muscle

force. exteac of wrtst devi..at1on. aElCi v1.brat1011 level in the eC1010gy of wnsc

d1sord.ers. U che results frolll tMs study pend-c. w:e will reco_nd crit1cal

11=1ts fcr chese job cask cood1c10ns in order to prevent carpal tunnel

syndrOllle and other disorders of che W'r:'1sc.

Th~ ~IU~n sCu4ies or posCGl wO~K~r jobs ~nd lecter sorc1ng machtne operat~~ns

"'ere Gn outg=OWC:t or a lG~~··r prIJJ~c: involVing th~ sCr~ss and health

consequ~nc~s of ~lch1n~-paced (vs. self-paced) job demands. Other grcQps 0:

~orkers who ~erform mach1nc-~aced ~ork ~ere also studied in th1s project. 7he

'!



chZ'\UIC of clwae stwi1... _s aGC direcced Co carpal cUDIMl sya.drome or

~o."'leC&l probl... per ae, but racher to an array of potencial he.lth

scr&j.na :La cl:1e groups of worker" surveyed.

NIOSH r ....rcb ~cb leccer so~in8 macbine (LSM) operacors in Che postal

..~e baa i:volvwd cwo effo~s. Th8 first was to support a res••rch

coacracc aC Cn. lJn1~rsi::y of Wisconsin to evaluace on a 10ng1cQCiinal ~s1s

c~ healeb effects au vorura frolll che use of LSMs. Tbi.s was a S-,._r e!forc

in wtU.d1 a~old.m&eely 50 n_ly I11rcd LSM operators ac tbe Mac1uon, Wisconsin,

pos~ !acl.llty _re exuu.ned _cb year for any _d1cal and psychologica.l

dueurl::laDCu as.aci,aeed ricb tbeir joba. This scudy waa d1.recced by Dr.

&obert Arndt, Depa~t of Pr~e1.v. l1acU.c1z3a, at cbe OlUversicy of

W1.acoaaiA aDd. & Unal report: 1. ~ted l.aeer thU year.

Th. second effort vas • NIOSE quest1.oaaalre survey of over 12,000 poscal

eIIl9laye.s, 13Cludlns LSM operators, co d.te~ their pbySlcal and emot~onal

b.ealeb cogpla1.ncs. aad as sucb was oae l.1.III1ced to carpal. twmel syndrOllle.

nu aurv~y also exam1 "e4 job satisfaction aDd job d.-ada. ~spo'QSes vere

rece1.vecl fre:.... over 6,400 postal employe... nus auaber .1.ncludes approximately

3,400 ~ operators. F1nd1n~s for the LSM operaeors were co=pared ~th those

for lIIanu&l ci1.strtbut1on clerks. 101M sort: _11 by hanci. to deeerm1ne the

effects of che paced work operations on self-reported healch complaints. The

~ operators reporced ~re co~plaines related to arm. wrist. hand and finger

problem$ than did ~nual di~t=i~ut1on clerks of comparable age. Specific

cOQplQint~ included stiff or sore wrists, loss of feeling 1a the fingers or

~r1sts, loss of strength in a~s or :~nds, and f~nge~ cramps when ~o=King.

Differences bety~~~ LSM operacors and tbe distribution clerks in percentages

of yorkers ~epor~~n~ ~uch comp131ats ranged from 5% to 18%.



1ha LSK opar.aCOr8 r ..poa4ing co o~r qucac10ana1re reporeed higher level~ of

t.&ll:h ~la1.:I.c. rehCK co haali &Dei wrtsc problema than did :u.nua.l

d1acn.bll~ cJ.en.a. 'tl:Ia _c Ukaly job fac:tors cb&t accounc for t!le

cl1.tl.r...:. a etIa~ 1Dc1d__ of baAci aali wri~t problema are t:!:Ie

lceT..as d_'gctp aDei perbap the .1tti.q requ1:--aca of Che IllaCh1.:le operacors.

loA aceria repor: ot tM••cady __ prov14eci 1D 1983 Co tM 17.S. Postal

Sern.c. aDd. che Po.cal ~rUr. t1a1.oa tor re91_ aM c:~t. Baaed on

c:_u troe boch groap•• _ have lIDIiercalr.lm ~Uoaa.l aua.lyse. of o~r

daca. !flaSH 1.. DOW 1A the process at. c:oarpleC1n1 a cectuU.c:.al reporc c:over1::lg

all pa..es of coe queat1oaaa1re survey study. Whea that report Ls c:omplet:ed.

aC eM tid of ctl.- f1.acaJ. y_r. _ would be 'Ill.... co pl:'OV1U a copy Co cbe

Subcoe-t cc_.

We~d be pl-...i to ~r 411" qu.st1oa.a tbat tbe SuOc:~CCee lHmbers

Illi.gtlt have r~rd1a8 tlU.. test1moay.
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'lUST PI.OBLDtS
tftn'mEB. OF '"CAUAL 'ItINNEI. CASES

DOCOMENT!D BY PHYSIC:':"::::;

1. lU. &Del Paper
Pae:uJ1.D8 104 8

2. T&bl..-ra
HalW!ac~ra 37 1

3. Crocery \lar.~ WlkDova uDkDovn

4. Tart a.c.G Pl...U.ca
Pro4uct& 19 uUcovn

s. eo.....d.oa FSb,,,.C5,..1::_ (!5at:&.L Cb1..~.) 33 6

6. '1T! --'..-,F1D:Lab1.q
F1beq~. -r, pelIrttar
~l,I81.D&. 7

7. E:lect:rtc.a.l E:l:celU1oa
Cord M&aafaccurer 56 1

8. ~ac:urer of
A.1r Filtan 18 18

9. Ma.al&faccure of
E:leccrtc c:.aarac:~r. 38 6

L.O. ~acl:llre of
Cr-.. G.la.s aDl1
5att.Le Jacu 19 8

Ll. Manufacture of
lolho.LelS6.L. Food
Prcc1w:t:s 41 12

LZ. I1an~iac:;.;.re o,)f
?lUJllb.L"!O F'i.< ell r~s

(coil~C.:ii) 4

tJ. :"4.dl1u:ac :Ur''! oc
CJ C.1':':" 'l: 1c Conv~::,c..!t"s J6 ?

14. ~n~fact:~rer Qr nmm~nit ..on
?ropo!L1':""~ c:."a rges Ll unknown

•
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15. Work w.&r Garment
Manllfacrure 32 7

16. Fuil PUlet PlaDc 38 ul1lal.owu

17. PlablUb1J:Ig Co.,aay/B1m1ery 23 unkDowa

18. Publ1Ab1Dc CoepanyI BtDdery 13 11

19. s-u. !DSU1e :5aaufaCl:Ure 198 UDIaIowa
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