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I am Dr. lawrence J. Fine, Director of the Division of Sw:veillance, Hazard
Evaluations, arrl Field Studies of the National Institute for OCCUpational
Safety and Health (NIOSH) of the centers for Disease Control. I appreciate
this oPPJrtunity to rePJrt to you on the problem of repetitive trauma
disorders arrl NIOSH activities in this area.

Disorders associated with repeated trauma, also kr1<:Mn as repetitive motion or
cumulative trauma disorders (CI'D), are a class of musculoskeletal disorders
involving damage to the ten:lons, ten:lon sheaths, and the related oones,
muscles, and nerves of the hands, wrists, e1lx:Jws, anTiS, feet, knees, legs,
neck and back. 'Ibe more frequently occurring occupationally-caused disorders
in this class include carpal tunnel syrrlrarne, t.en::iinitis, tenosynovitis,
DeQuerJain's Disease, low back pain, and vibration-irxiuced. RaYnaud's
syrrlrarne. Cumulative trauma disorders are distinguished from injuries
:because they do not arise from a single or acute traumatic experience.
Instead, they develop as a result of chronic~e of a particular b:x:iy
part to repeated biomechanical stress, which, by cumulative effect, prcduce a
debilitating physical condition. 'Ihe tenn "traumatogen" was coined by NIOSH
to identify the types of work factors that contribute to these disorders.
The most inportant traumatogensinclude: frequent repetition of particular
tasks or b:x:iy IrOVements (in certain work harrl motions may be repeated more
than 20,000 times a day), awkward bcrly p::>stures, use of high muscle force,
and vibration from tools or equipment. 'Ihese traumatogens, in combination
with a lack of sufficient recovery time between repeated movements or tasks,
constitute high-risk working conditions for CI'IE. In general, they cause
wear arrl tear on the bcrly exceed;~ the body's ability to repair itself,
which with continued~, can result in a CI'D. ACcordin;J to the NIOSH
National OCCUpational Exposure Sw:vey (1981-1983) approximately 27% of all
workers are potentially exp::>sed to traumatogens.

There are no completely reliable estimates of the number of CTIE occurring
each year. 'Ihe Bureau of laOOr Statistics (BIB) Annual Sw:vey serves as a
general index. 'Ibe limitation of this data is that "hearing loss from
repeated noise" is included together with musculoskeletal disorders in the
definition of repetitive trauma disorders. However, using these data as a
general indicator of the problem, since 1984, the number of reported
"disorders associated with repeated trauma" have rore than doubled, exceeding
72 ,900 cases· in 1987, the most recent year for which complete data are
available.. 'Ihese disorders accc:A.Ulted for 39% of all occupational illnesses
reported to OSHA in 1987, up fran 28% in 1984. '!hey aCCOl.D1ted for over 52%.
of all recorded oca.JPational illnesses within manufacturing, which had a rate
of approximately 36 cases per 10,000 full time workers, the highest rate of
any i..ndustIy sector. AIro~ manufacturing irrlustries, the five with the
highest rates were:
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meatpacking
manufacturing arx:l household appliances
rubber an plastic footwear
office arrl furniture fixtures
lOOtor vehicle arrl equipment

Rate Per
10,000

392
172
127
113
105

'!he industxy sector with the secon:i highest incidence, mining-reported a
rate of approximately 8 cases per 10,000 a fivefold increase from 1984.

Worker corrpensa.tion figures provide another general Wex of the problem of
cros. Back injury cases coded as "sprains/strains" constitute about 20
percent of all worker corrpensa.tion claims. While not all back injuries ,
included in this category are the result of cumulative trauma, more than half
are attributable to CI'Ds. In addition, am:>ng 23 states reporting worker
corrpensa.tion data to the BIS in 1986, they reporte::i 6,645 cases of diseases
of the nerves and peripheral ganglia in the upper extremities, excluding the
fingers. Almost all of these would be cases of carpel tunnel syndrome.

Without broad application of measures to prevent CI'Ds, we can expect them to
continue to grcM in rnnnber. Two changes in the workplace may be especially
i.Irportant factors in their increase. one, there is great increase in
computer arx:l semiautomata:i technology, arrl rapid growth of service arx:l
manUfacturing industries using these technolcqies. Although tasks in new
irdustries may not be as IXlysically strenuous as in older heavy industries,
they terrl to be lOOre constant an:! repetitive. Many jobs in· these industries
have been reduced to the perfonnance of tasks requiring single, repeata:i
(machine-like) acts. Two, the workforce is aging; as a person ages the
body's resistance to chronic wear arrl tear is reduced.

NIOSH has been corrlucting research arx:l dissemination efforts to address the
em problem. In the early 1980'S, we supported a three-year worksite study
ofCI'Ds. '!he researchers studied 652 workers performing 108 different tasks
involving repetitive work to evaluate the role of repetitiveness arx:l muscle
force arx:l other factors required by a task in the development of CI'Ds. 'Ihey
found 140 of these workers to have CI'Ds, based on both the workers' responses
in interviews on the IXlysical examinations. Jobs requiring high force arx:l
high repetitiveness were fourrl to dramatically increase the risk of CI'Ds.

Based in part on the fi.n::iings of this study, and with the assistance of
national experts, NIOOH developed a manual , Cumulative Trauma Disorders. It
provides infonnation for: 1) identifying ems of the upper limbs and
identifying risk factors; 2) evaluating jobs and records, arx:l sw:veying
workers to detennine if the problem is occurring; arx:l 3) guidelines for
protecting workers in jobs that pose a serious risk. 'Ihese guidelines are
based on ergonomic principles for redesigning tools, work stations, and. work
procedures. '!he manual was designed to be used by noranedical persons.
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ApproxiJnately 2,000 copies have been requested since its release in 1988. In
addition, the manual is available through the National Technical Infonnation
Service.

NIOSH has also disseminated lilnited infonnation regarding crr:s of the lower
liInbs. In 1986, NIOSH published the firrli..rgs of a Health Hazard Evaluation
of morbidity am disability from the use of a "knee kicker" by caIpetlayers.
'!his publication, which has been widely disseminated, describes the types and
extent of knee injuries among caIpetlayers, am describes a safe alternative
methcrl of layi..rg caIpet to eliminate this problem. NIasH is alsO
disseminati..rg infonnation to prevent low back pain caused by repeated tratnna
to the spine and supporti..rg structures in repetitive low force lifti..rg tasks.
'!his infonnation is included in the revised NIasH Work Practices Guide for
Manual Lifting, which will be available in December 1989. More than 30,000
copies of the original guide, published in 1981, have been disseminated to
PerSOns in management, labor, and others working in occupational safety and
health.

NIasH has contributed teclmical experts to the OSHA Meatpacking Task Force.
'!he task force is developi..rg a comprehensive strategy to prevent crr:s and
acute injures in this high-risk in:iustry in which approximately 40% of
workers have incurred crr:s.

In another dissemination effort, in response to the increasi..rg number of
inquiries we have received regarding ccn:pa.l tunnel syrrlrome, we have produced
a compilation of excerpts from selected references, describing the results of
iInportant research in this area. In the iast 18 months we have received
approxiJnately 1000 requests for infonnation on ccn:pa.l tunnel syrrlrome through
the NIasH toll-free infonnation rn.nnber am other comrmmications. We receive
more requests for infonnation on this subject than we receive on any other
specific heath or safety concern.

Presently, NIOSH is conducting three research projects on crr:s:

1) We are conducting the first comprehensive effort to investigate the causes
of crr:s of the laorer extremity among workers at highest risk, such as miners
who kneel while working an:} construction workers who install floors am
caIpets. Nearly 50% of these workers report em syrrptoms during their
careers. To conduct this research, NIasH has developed new technology arrl
methcrls to measure forces acti..rg on the knee am leg and physiologic
responses to these forces. we expect to complete this research by 1990. '!he
firrlings will enable us to develop recutnterx:1ations to improve work practices
and suggest new ergonami.c designs for tools· to prevent crr:s of the laorer
lilnbs.

2) At the erd of 1988 we began a four-year study to identify biomolecular
markers of chronic tratnna, in order to develop a biornolecular methcrl of
detecting the presence of joint disease in its earliest· stages. Farly
detection of joint disease among workers at risk would make IX>SSibl~ the
appl ication of measures to prevent irreversible tissue damage caused by
continued expoSure to hazardous levels of musa.l1oskeletal stress.
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3) We are evaluatir¥J work an:i rest durations for certain tasks to establish
work practices to prevent CI'Ds in the neck, shoulders an:i anns. '!hese
medical con::litions are most conntK>n among workers performing manual tasks for
which their anns are exterrled an:i shoulders alxhlcted. '!hey are often
debilitati.rq an:l frequently cause lost work days.

NIOSH is planning a study for 1990 to develop intel:ventions to prevent low
back pain among workers in the health care in:iustry. IJ::M back pain is
prevalent among workers in this industry, who are frequently required to lift .
patients an:i equipnent, often while in awkward lifting positions.

OVer the last 18 months, NIOSH has also been corrluctir¥J 15 health hazard
evaluations an:i technical assistance projects in response to requests to
investigate working con::litions that may be causir¥J CI'Ds. '!hese include three
technical assistance requests from CSHA to investigate corrlitions in the'
meatpacking an:l food irrlustries, an:i health hazard evaluations in other
industries including p.Jblishing, food retail, an:i a variety of manufacturing
areas. Investigators have corrlucted medical an:i ergonomic evaluations,
employee medical record. reviews, an:l employee sw:veys to identify CID
problems an:i associated working corrlitions, an:l to provide reconnnendations
addressir¥J problems fourd. '!hese evaluations have revealed a high risk of
CI'Ds in manufacturing, constJ:uction (among floor an:i carpet layers),
meatpacking, Pou1try precessing, retail supennarkets (checkout clerks) ,
moving an:i storage, an:i infonnation processir¥J.

Finally, NIOSH has been. corrluctir¥J two surveillance projects that address
CI'Ds. In the first project, NIOSH is supporting a surveillance prcgram
called sentinel Event Notification System for OCCUpational Risks (SENSOR).
'!his is a State-based reporting SYStem for selected job-related corrlitions
that provides active intervention in response to reported cases. Four of the
ten participatir¥J states - california, Colorado, Massachusetts, an:l
Wisconsin - include carpel tunnel syrrlrome in their reportingjintel:vention
system. In preliminary data from one of these states, from just one COtll1ty,
there were 7214 cases of carpal 'I\mnel Syndrome (CIS) in 1987 of which 3413
(45%) were work-related an:l of the 27,666 cases of CTD, 12,030 (43%) were
reported to be work-related. For the COtll1ty, only 71 occupational CIS cases
had been officially reported for that sane year. '!his data is evidence of
the substantial un:ierreportir¥J of this disorder through current systems an:i
the nee:1 for traini.rq an:l education aimed at the identification an:i reduction
of workplace risks for CIS. In the secorrl project, NIOSH has collaborated
with the National center for Health statistics, now also a component of cr:x::,
to include eros of the harrl. an:i wrist an:i lCMer back in the 1988 National
Health Interview SW:Vey. o:t.ta from this SW:Vey should be available in
December of this year.

'!his concludes my prepared testiJrony. I will be pleased to answer -any
questions.
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