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Mr. Chairman, Congressman Mitchell and Members of the Subcommittee:

1 aa Barry Jobnson, Ph.D., Director, Division of Biomedical and Behavioral
Scignce in the Narional Institute for Occupaticnal Saf=ty and Health (NIOSH),
Cantars for Disease Concrol. With me i{s Dr. Michael Smith, who directs the
Division's research on job sCfress and related healrth i{ssues; his activicies
have included studies of postal worker jobs, including machine-paced letzer
sorting operations. We are pleased to deacribe NIOSH's research on carpal

tunnal syndrome as an occupationmal disorder.

The carpal tunnal receivas its nsme froa the § bones in the wrist, called
carpals, cthat form a tunnel-like structure. This tuonel is filled with
tendons which control finger movement; it also provides a pathway for the
pedian oerve Co reach sensory cells in the haund. Ic. is wall documented thac
compressioa on the median nerve ian the wrist will result in sensory and aocor
dysfuncticus io the hand. Nerve compression can resulrt from a host of
condirtions 4mcluding wrist frac:ure's. tuzors, rheumacoid arthricis and
diabetes mellitus. In cthe =mid 19603 researchers began to obse:&e an
assoclation between wrist disorders and the performance of certain repetitive
manual tasks. Regardleas of whether the cause is occupationally-based or
arises from non-occupational asources, ir has been established that repetirtive
flexing and extensian of the wrist cause the tendons to swell and chereby
increase pressure in the bony tunnel. This, in turm, can trap or pinch che

median nerve. Blockage of this nerve can cause loss of touch 1o certain
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sucrface areas of the hand an produce numbnaess, pain and tingling in tle
thumb, index and ring fingers. When this condition is detected, It is labeled

as carpsl tumnal syndroma.

This syndroms has several adversas cousequences. Many patienta with carpal
tunnel are unable to diffarentiate hot from cold by touch, and axperience an
apparent loss of stresgth in thelir fingers. They appear clumsy in thac Chey
have trouble parforwinog simple tasks such as tying their shoes or picking up
small objects. Treacment of carpal tunnel syndrome may involve surgery o
release che compression on tha median nerve and/or use of anti-inflammateory
drugs to reduce tendon swelling in the carpal tunmpel. Such edical

intervencions have met with mixed succsess.

In che past ten Years, more and more cases of workers afflicted with carpal
tunnel syndrome have beea reported in the madical literacure., One reason for
chis locresse may be chat automation amd job specializacicn have fragmented
workars' taske to the poilnt where a givem job may iavolve only a few
manipulations perforasd thousands of times per workday. Examples of these
kinds of jobs are the assembly of small parts and the manual inapection of
manuiidctured products. The increased awareness of work tasks as a factor in
the onset of carpal tunnel syndrome 1ls reflected in che growing number of
requests for health hazard evaluations (HHEs) received by NIOSH to investigacte
such suspected problems. These rsquests originate about equally from the
employers and workers, and,in some cases, are submitted joincly. Between 1376
anc 1383, NIOSH received 20 HHE requests_felaced to carpal tunnel syndrome.
Thus far, 1a 1284 six more have been received. The attached zable lists 19

HHEE regquesCs investlgated through 1983.



In many cases, clinical evidence of carpal tunnel syndrome has been the
impetus fOr requesting a NIOSH HEE; that is, documeatation of surgery or
zadical interventiocn was required for one or more workers performing certain
Jjobs suspected of causing che problem. This is seen Iin the table, which
provides sumaary information sbout the Types of jobs, reported number of wrisc
probleas, and documanted cases of carpal tunnel syndrome for the requescs
invescigated to date. For exazple, item 1 in the HHE list shows that {n a
f1ilm and paper pacikaging plant, 104 workers reported wrist probiems, either
bafore or at The time the HHE request uwas submitted Co NIDSH. Moreover, 8 of
tha 104 synp:onn:ic workers vare diagnosed by physicilans as having carpal
tunnel syndrome and received scae form of treacment, including surgery. Of
ainetaen worksite svaluations listed in the table, Ctvelve found employees who
had been diagnosed and treated for carpal tunnel syndrome by physicians. With
tegard to postal work, NIOSH records indicate eleven requescs from U.S. Postal
ceanters to avaluate a variecy of workplace problems. All elaven were
concerned with postal workers' exposure to chemiczals, and none of chese wvas

related to carpal runnel syndrome.

NIOSH HHEs indicace cthat job tasks involving highly reperirive manual acts, or
necassitating wrist bendizg or other stressful wrist postures, are connecCed
wich incidents of carpal tunnel syandrome or relz:eg problems. Moreover, it ig
apparent that cthis hazard (s not confined to 3 single iadusatry or job buc
occurs in magy occupations - especially those in the manufacturing sector.
Indeed, jobs involwving cuttlny, small parts asseably, finishing, sewing, and
¢leaning, seem pradominantly associated with cthe syndrome. The factor common

in these jobs Ls the repetitive use of saxll hand tools.



Consistent with the sbove observations, NIOSH recommendations for controliing
carpal tunnel syndrome have focused ou ways To relieve excessive wrist
deviations .né arm and hand movements requiring force. Some of our
recoamandations involve redesign of tools or tool handles, to enable the
usar's vrist o maincain a more natural position and to ensure betcer
disrribucion of grip forces during work. Ocher recommendations have ilavolved
modified layouts of work staticas and the use of fixtures to mount work at
angles and reduce the worker's need to bend the w-ist. Still other remedial
approaches iaclude altering the existing m«cinoed for perfermiag the job cask,
providing for zore frequent rest breaks, and rctacting of workers across jobs.
ool and processas redesign are preferable to adminiscracive means, such as

Job rotation, as a first means of ptcéaucian.

In-ﬁddicion to respooding Co HHE requests from smployees or employers Cto
evaluate problems ofv:arpal tuanel syndrome, NIOSH has underway a program Co
develop a data tase for rating risk facrtors which produce carpal tunnel
syadroma and other wrist disorders. Ome study involves 108 joba across 9
occupations to Jdeterurine Che Liznfluence of repetitiveness, amount of muscle
force, extant of urist deviation, and vibratiom level in the etiology of wrisc
disorders. 1L the results from this scudy permit, we will recommend critical
limics fer these job task conditions in order to prevent carpal Cunnel
syndrome and other disorders of the wrisc.

The NTIUSH stu;les of postal worker jobs and letTer sorcing machine operations
were dn outgrowth Of a larp-r groject lovolving Che sCrass and healch
consequences of machine=paced (vs. self-paced} jab demands. Other groups o:

workers who perform machine~paced waork were also studied 1a this proiecc. The




chzust of chese studies was oot directed to carpal tunnal syndrome or
misculoskaletal problems per 2e, but rather to an arTay of potential health

strains io the groups of workers surveved.

NIOSH research with letter sorting machine (LSM) operators in the postal
sarvice has involved two efforts. Tha firsc was to support a rasearch
conCract at tha Universily of Wiscoansin zo evaluacte on a loogitudinal basis
the healch effects on vorkars fzom Che use of LSMs. This was a Seyear efforc
in which approximately 50 oewly hired LSM operators at The Madison, Wisconsin,
postal facility wvers examined each year for any medical and paychological
disturbsnces associated with their jobds. This study was directed by Dr.
Robert Arndt, Department of Preventive Madicine, at the Universicy of
Wisconsin and a4 final report is expected larer this year.

The second effort was a NIOSH questionnaire survey of over 12,000 postal
employees, iacluding 1SM operators, to detarmina thelr physical and ewotional
healzh complaints, and as such was vot limited Co carpal CZunnel syndrome. ‘
This survey also examined job sarisfaction and job demanda. Zasponses vere
received frrm over 6,400 posctal employess. This cumber includes approximataly
3,400 LS¥ operatora. Fladings for the LSM operacors wvare compared with Cthose
for manuel distribution clerks, who sort mall by hand, fo determine the
effects of the paced work operations on self-reported health complaints. The
LSM operators reported more complaints related to arm, wrisc, haod and finger
problems than did manual discrilutioa clerks of comparable age. Specific
¢omplaints included stiff or sore wrists, loss of feeling im the fingers or
wriscts, loss of strength in arms or handS,‘;ﬂd finger cramps when working.
Differences bectween LSM operators and the disfribution clerks in percentages

of workers reporting such complaints ranged from 5% te 18%,



The LSM oparators rasponding o our questicnnaire reported higher levels of
health complaincs related to hand and wrist problems thac did manual
discribucion clecks. The mowt likely job factors that account for the
difference in tha incTeased incidence of hand aod wrist problema are the
kaying demands and perhaps the sitting rcquirt:n-uts of the machina oparacors.
Ao ioterim report of this study vas provided in 1983 to the U.5. Postal
Service sod tha Postal Workars Union for reaviev and Comment. BZased om
comments from both groups, we have undertaken additional asnalyses of our
data. NIOSH L3 now in Che process of completing a technical reporr coveriag
all phmsas of che questiounairs survey study. When Chat raport is completed,
at the ead of the fiscal year, we would be plessed 0 provide a copy to the

Subcommittee.

We Wwould ba plansed £O answer any quastions that rha Subcommitree aemhers

might have ragarding chis Cestimony.
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Summary of HHEs Balacted to Carpal Tunnel Syndrome

IHDOSTRY/JO8
TYPE

Fllm gaud Paper
Packaging

Tableuvara
Manufactura

Grocery Warehouse

laminated Plascics
Productcs

Combustion Exhaust
Systems (Macal Chimneys)

Trimxings/Finishing

Fibarglass Typewritaer
“Bousings

Electrizal Excension
Cord ManufacCurer

Manuzfacturer of
Alr Fllcars

Mamufaccure of
Eleciric Gansracars

Manufacrure of
Crease Guas and
Bactle Jaciks

Manufaczure of
Wholesale Foad
Produccs

Manufac:iure of
Plumbing Fistcures
{coilacs)

Manufaczure o:f
ii1talvtic Convercers

. Manufacturer of AsmugiCion

Propelling Charges

SELF-KEPORTED
RATE OF
WRIST PROBLEMS

104

37

19

33

356

18

38

19

4l

CARPAL TUNNEL CASES

DOCUMENTED BY PHYSIC

- anul
awdbe ¥

S

unknown
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18

12

unknown
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Work Wesr Garment

Manufacture 32
Fish Fillet Plant 33
Publishing Compsny/Bindary 23
Publishing Compeny/Bindery & |
Small Engine Mamufacfure 1938

unknown

unknown



