Management of Upper
Extremity Cumulative
Trauma Disorders

umulative trauma disorders

(CTDs) is an umbrelta term de-
scribing specific diagnoses of the
musculoskeletal system with a com-
mon etiology. The specific diagnoses
involve damage to the tendons, ten-
don sheaths, muscles, joints, blood
vessels, and peripheral nerves of the
upper extremitics (Mandel, 1987;
Putz-Anderson, 1988; Travers, 1983)
(Table 1). Other terms used to de-
scribe these disorders include “‘re-
petitdve motion syndrome,” “repeu-
tive strain injury,” and “‘overuse
syndrome.” These other terms imply
that repetitive work is the sole etiol-
ogy.

Vibrating tools, forceful motions,
and motions in awkward or extreme
postures are three other important
ergonomic hazards proven to cause
these disorders (Armswong, 1982;
Amdt, 1987; Blair, 1987; Punnet,
1985; Rothflesch, 1978; Silverstein,
1986; Stock, 1991). Because of these
other ergonomic hazards, the au-
thors’ preferred term is CTDs.

The most effective means of pre-
venting CTDs, and the primary
focus of any ergonomic program, is
the development of engincering con-
trols for identificd ergonomic haz-
ards. In some instances, however, the
application of engineering controls is
not feasible due to economic consid-
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The most effective means
of preventing CTDs is the
development of
engineering controls for
identified ergonomic
hazards.

erations. When engineering controls
are not feasible, or until proven ef-
fective controls can be installed,
other aspects of an ergonomic pro-
gram—administrative and medical
management controls—need im-
plementation. This article focuses on
the medical management of CTDs.
The medical management of
CTDs is not simply the recognition,
evaluation, and treatment of CTDs.
Other elements critical to a success-
ful medical management program in-
clude CTD surveillance, condition-
ing and rehabilitation programs, and
familiarity with OSHA recordkeep-
ing requirements. This article is a
practical guideline to assist health
and safery professionals, employers,
and union health and safety repre-
sentatives to develop, assess, or mod-
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ify their medical management pro-
gram for CTDs.

HEALTH CARE PROVIDERS

The medical management pro-
gram should be supervised by an
occupational health nurse or occupa-
tional medicine physician. These in-
dividuals should have training in
early recognition, evaluation, treat-
ment, rehabilitation, and prevention
of CTDs, in addition to the princi-
ples of ergonomics, and OSHA
recordkeeping requirements. Health
care providers (HCPs) working with
the medica! or nursing director also
should be knowledgeable in these
topics and be available on site during
all shifts. Where such personnel are
not employed full time, the part time
employment of appropriately trained
HCPs is recommended.

COMPONENTS OF A MEDICAL
MANAGEMENT PROGRAM

Workplace Walkthrough

The health care provider should
conduct a workplace walkthrough
every month or whenever a particular
job task changes. This walkthrough
accomplishes many things. It allows
the HCP to: maintain close contact
with employees; identify potential
light duty jobs; observe individual
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work practices; and remain knowl-
edgeable about operations described
to them by employees.

Ergonomic Classification of Jobs

The employee health department
should have a list describing the
various ergonomic hazards found on
each job within the facilicy. This list
can be used to idendfy jobs for
employees with upper extremity
CTDs requiring restricted or light
durty, and can assist in the develop-
ment of a job rotation program. The
personncl in the employee health
department are valuable assets in the
development of this job classification
because they have contact with
symptomatic workers and informa-
tion generated from the walkthrough
and symptoms survey (see next sec-
ton). This list is reviewed and re-
vised periodically to reflect any
changes in ergonomic hazards of any

particular job.

CTD Surveillance

Engincering controls that reduce
or eliminate ergonomic hazards are
necded to prevent CTDs. Identfy-
ing and prioritizing areas for inter-
vention are critical. The personnel in
the employee health deparcment can
assist in this effort by using passive
or active surveillance systems to
identify high risk departments, pro-
duction lines, or jobs.

Passtve surverllance systems use ex-
isting data sources, such as the
OSHA 200 logs, and workers’ com-
pensation claims to find high risk
areas. High risk areas are not simply
the areas with the most cases of
CTDs, but rather the areas with the
highest incidence rate of CTDs. The
incidence rate is the number of CTD
cases (numerator) over the number
of people at risk for a given time
period {(denominator).

Using the OSHA 200 logs as an
cxample, the numerator is the num-
ber of “7f” cases {disorders due to
repcated trauma) for a given time
period. The denominator is the num-
ber of employees in that particular
department or job for the same dme
period. This method can idenufy

high nisk departments, production
lines, or jobs, and is usually ex-
pressed as cases per 100 or 10,000 full
time workers per year (US. Depart-
ment of Labor, 1986).

Although attractive due to their
low cost, passive surveillance pro-
grams have limitations that can ham-
per identificadon of high risk areas.
These include underreporting; dis-
ease misclassification; and exposure
misclassification. Underreporting
can result from any of the following:
symptomatic employees not seeking
first aid care (macho workers, igno-
rance that the conditon could be
work related, or fear of employer
retaliation); restricted or no access to
first aid or employce health depart-
menss; or differing interpretation
about when a CTD case is to be
recorded on the OSHA 200 log,

Disease misclassification occurs
when a CTD is recorded as an injury
rather than as a “disorder due to
repeated trauma.”” Exposure misclas-
sification can occur when employees
usc a general term to describe their
job title. For example, an employee
in the mearpacking industry may
report the job title “‘cutter” in a plant
with 20 distinct curing positions.
Each one of these cutting jobs may
be associated with very different er-
gonomic hazards, and to idennfy
high risk jobs the HCP must know,
specifically, at which cutting position
the employee is working.

Because of the problems with pas-
sive surveillance systems, the HCP
should consider conducting active
surveillance, a symptom survey of all
employees. The symptom survey
questionnaire should be short and
clear and use body diagrams to iden-
tify symptomatic arcas (see Figure
1). The symptom survey should be
anonymous unless the HCP can as-
sure employees of strict confidential-
1y

The primary purpose of the symp-
tom survey is to idenufy high risk
jobs for intervention. However, the
information can be used for other
purposcs, including: monitoring the
cfiectiveness of ergonomic interven-
tions; finding unrecognized ergo-
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TABLE 1

Specific Diagnoses
Referred to as
Cumulative Trauma
Disorders {CTDs)

Tendon Related Disorders

Tendonitis

Tenosynovitis

Stenosing tenosynovitis of the
fingers (trigger finger}

Stenosing tenosynovitis of the
thumb {DeQuervain's)

Peritendonitis (strain)

Ganglion cyst

Lateral epicondylitis (tennis
elbow)

Medial epicondylitis (golfers
elbow)

Bicipital tendonitis

Rotator cuff tendonitis

Peripheral Nerve Entrapment

Carpal tunnel syndrome
Guyon tunnel syndrome
Radial tunnel syndrome
Pronator teres syndrome
Cubital tunnel syndrome

Vascular

Hand-arm vibration syndrome
{(Raynaud’s phenomena)
Ulnar artery thrombosis

Neurovascular
Thoracic outlet syndrome
Muscular

Focal dystonia
Fibromyositis

Tension neck syndrome
Myositis

Joint/Joint Capsule

QOsteoarthritis
Bursitis
Synovitis

nomic hazards; and, if conducted in a
confidential manner, serving a triage
function for employees needing
health care evaluations.

If the symprom survey is con-
ducted anonymously, groups of em-
ployees can be identified for evalua-
tions. This point deserves emphasis.
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Symptoms Survey: Ergonomics Program

DATE / /

Plant Dept# Job# Job Name
years months
Shift Supervisor Hours workedfweek Time on THIS job
. Other jobs you have done in the last year (for more than 2 weeks)
months weeks
Plant Dept# Job# Job Name Time on THIS job
) months weeks
Plant Dept# Job# Job Name Time on THIS job
(If more than 2 jobs, include those you worked on the most)

Have you had any pain or discomfort during the last year?
O Yes 0 No (If NO, stop here)

If YES, carefully shade in the area of the drawing which bothers you the MOST.

Front

{Continued)

Figure 1: Symptoms survey checklist.
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{Complate a separate page for sach area that bothers you)

Check Area: U Neck 0 Shoulder 0O Ebow/Forearrn O Hand/Wrist O Fingers
Q UpperBack 0O towBack Q Thigh/Knee 0O Lowleg O Ankie/Foot

1. Ploase put a check by the word(s) that best describe your problem

0 Aching
Q Bumning O Numbness (asleep) 0 Tingling
Q Cramping QPain 0 Weakness
O Loss of Color Q Swelling Q Other
C stiffness
2. When did you first notice the problem? (month) {year)

3. How long does each episode last? (Mark an X along the line)

J ] / /
1 hour 1 day 1 week 1 month 6 months

4. How many separate episodes have you had in the last year?
5. What do you think caused the problem?

6. Have you had this problem in the last 7 days? QYes QNo
™
7. How would you rate this problem (mark an X on the fine)

NOW

Nene Unbearabie
When it was the WORST

t Nere Unbearable
8. Have you had medical treatment for this problem? QOYes CNo
Ba. If NO, why not

8b. If YES, where did you receive treament?
1. Company Medical O Times in past year
2. Personal doctor Q Times in pastyear_

3. Other O Times in past year
Bc. If YES, did the treatment help? O Yes Q No
9. How much time have you lost in the last year because of this problem? days
10. How many days in the last year were you on restricted or light duty because of this problem?
e G2Y'S

11. Please comment on what you think woukd improve your symptoms
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Unless the HCP can assure employ-
ces of strict confidentiality, the sur-
vey should be anonymous. Any real
or perceived violation of this ethical
code can render the information in-
valid.

CTD Evaluation

The main objective of CTD sur-
veillance is to identify jobs needing
intervention to chminate the ergo-
nomic hazards. The purpose of CTD
evaluation, on the other hand, is to
identify individuals with mild
CTDs, allowing early ucatment to
limit the severity of the condition.

Freguengy. The HCP should per-
form a CTD evaluation of employees
assigned to jobs with known ergo-
nomic hazards or areas found to have
CTD problems by the surveillance
system. These evaluations should
occur; prior to starting a high risk job
{preplacement or baseline ecvalua-
tion); following the conditioning pe-
riod (post-conditioning evaluation);
and periodically {approximately
every 3 years).

Preplacement or Baseline Evalua-
tion: The purpose of a preplacement
upper extremity musculoskeletal
evaluation is to establish a base
against which changes in an individ-
uals health status can be measured.
It is not to be used as a pre-
empleyment screening program pre-
cluding certain individuals from em-
ployment. Not only would such
determinations be discriminatory,
but no screening tests or examina-
tions have been validated as predic-
tive procedures for determining
which workers will develop CTDs.

Post-conditioning Period Evalua-
tion: New and waansferred employees
performing jobs with known ergo-
nomic hazards should be givena 4 to
6 week break-in period to condition
their muscle-tendon groups. This
means working at reduced speed
with more frequent breaks, and is
also known as ‘“‘work hardening”
(Flinn-Wagner, 1990). Following this
work hardening or conditioning pe-
riod the employees should have a
health evaluation to determine if
conditioning of the muscle-tendon

122

groups has been successful,

Employees typically report tran-
sient soreness or fatigue during the
conditioning period. However, these
symptoms should resolve within a
few weeks, consistent with normal
adaptation to the job. If the symp-
toms persist they may represent the
carly stages of a CTD. Work harden-
ing programs of shorter duration also
should be available to employees
returning to work from a vacation
lasting for more than 1 week.

Penodic Evaluation: Employees
working on jobs with ergonomic haz-
ards should have a CTD evaluation
approximately every 3 years. The
purpose of this penodic evaluation 1s
to identify employees with CTFDs
who, for whatever reason, do not
report their symptoms to the em-
ployee health department.

Content. The CTD evaluation
should consist of a medical and occu-
pational history and a brief non-
invasive physical examinadion (in-
spection, palpation, range of motion
testing, and various maneuvers).

The Aistory should elicit the loca-
tion, duration, frequency, intensity,
and onset of discomfort (pain, swel-
ling, aching, tingling, numbness,
burning, or stiffness). Note if the
symptoms started before or after em-
ployment at that facility, if the symp-
toms are exacerbated by job tasks, if
any previous injuries or fractures to
that joint area occurred, if any recrea-
vonal activities or hobbies exacer-
bate the condition, and if any medi-
cal conditions known to be associ-
ated with carpal tunnel syndrome are
present (Table 2).

The physical examinarion of the
upper extremities includes inspec-
tion for signs of inflammation (red-
ness, swelling), ganglion cysts, or
deformities. Palpation can identify
areas of discomfort, as well as
warmth, the third sign of inflamma-
tion. Passive, active, and resisted
range of motion maneuvers can again
elicit areas of discomfort in addition
to crepitus and stenosis.

Other maneuvers include Tinel’s
test of the median and ulnar nerves,
Phalen’s test, and Finkelsteins test.

TABLE 2

Conditions Associated
with Carpal Tunnel
Syndrome*

Endocrine Disorders

Diabetes mellitus, pregnancy,
use of estrogens or oral
contraceptives, acromegaly,
myxedema

Rheumatic Disorders

Rheumatoid arthritis, systemic
lupus erythematosus,
scleroderma, polymyalgia
rheumatica, eosinophilic
fasciitis, gout, osteoarthritis

Cardiac Disorders
Congestive heart failure,
vascular shunts

Blood Disorders
Amyloidosis, hemophilia

Renal Disorders
Uremia

infectious Disorders
Tuberculosis

Traumatic Disorders
Previous fracture of the carpal
bones

Tumors: Benign
Gangliomas, lipomas

Tumors: Malignant
Mutltiple myeloma

*Adapted from Laeach, 1968; Spinner
1989

Remember that CTDs can exist
without external manifestations of
inflammation (Wigley, 1990).

Tinels test of the median nerve
consists of tapping the median nerve
as it passes through the carpal canal
(Mossman, 1987). A positive re-
sponse is pain, or paresthesia in dig-
its two and three (Katz, 1990).
Tinels test of the ulnar nerve con-
sists of tapping the ulnar nerve as it
passes through Guyon’s canal. A pos-
1tive response is pain or paresthesia
in digits 4 or 5.

Phalen’s test is flexing both wrists
90° with the dorsal aspect of the
hands held in appositon for 60 sec-
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onds (Phalen, 1966). A positive re-
sponse is pain or paresthesia in digits
2 and 3 (Katz, 1990; Phalen, 1966).
Finkelsteins test is ulnar devia-
tion of the hand with the thumb
flexed against the palm and the fin-
gers flexed aver the thumb (Finkel-
stein, 1930). A positive response is
severe pain at the radial seyloid due
to stretching of the abducror pollicis
longus and extensor pollicis brevis
(Finkelstein, 1930; Labidus, 1953)
Trigger finger is the locking of a
finger in flexion or a palpable tendon
sheath ganglion (Labidus, 1953).
Collecting and recording this in-
formation in a uniform manner is
imperative. Figure 2 provides one
example of such a recording form.

Evaluation of Symptomatic
Employees

Individuals presenting to the em-
ployee health department with
upper extremity symptoms, or iden-
tified as having problems by the
confidential symptom survey, also
should have a CTD evaluation. The
content of this evaluation obviously
will be dictated by the intensity and
location of the symptoms. However,
the physical examination described
above (Figure 2) could be used as a
framework.

Treatment of CTDs

After performing the above evalu-
ation, the HCP must now usc the
information to make an assessment
and to formulate a wreatment plan.
Figure 3 provides the HCP with a
CTD medical management algo-
rithm. This algorithm is not meant to
dictate practice, but rather to outline
a therapeutic approach based on the
history and physical examination.

The main message from this algo-
rithm is not its specifics. Rather,
symptomatic employees need follow
up to determine the effectiveness of
the prescribed weatments; employ-
ees with severe symptoms, positive
physical findings, or disorders resis-
tant to treatment need to be referred
to a physician for further evaluation;
and conservative therapy deserves an
adequate trial before surgical inter-

vention is contemplated (in most
cases this should be at least 6
months)

Conservative therapy involves: 1)
the application of heat or cold, 2)
non-steroidal antiinflammatory
agents, 3) physical therapy, and 4)
splines.

Cold is used to treat tendon and
joint related disorders for pain relief,
and swelling reduction (Simon,
1986). Cold decreases the inflamma-
tion of CTDs even if no external
signs of inflammation are present
(redness, swelling, warmth). Hear can
be used for muscle related disorders
(tension neck syndrome or muscle
spasms). Heat is inappropriate for
employees with tendon related dis-
orders, and cold is inappropriare for
employees with vascular related
CTDs such as hand-arm vibration
syndrome (Nanneman, 1991; Pucz-
Anderson, 1988).

Non-sterosdal antiinflammatory
agents may be helpful in reducing
soft tssue inflammation; however,
their gastrointestinal and renal side
effects limit their usefulness (Simon,
1980).

Physical therapy may be a useful
component 10 a2 CTD treatment or
rehabilication program (King, 1990).
Stretching exercises should be per-
formed under the supervision of an
occupational health nurse or physical
therapist to insure the exercises are
performed properly and do not aggra-
vate the conditon. Once the em-
ployee can perform these exercises
properly, supervision is needed only
intermittently.

In-plant strerching exercises two
or three times a day have been sug-
gested as a method of preventing
CTDs in asympromatic employees
{Allers, 1989). The effectiveness of
such a program is questionable for
three reasons. Exercises that involve
stressful or extreme range of motions
can exacerbarte conditions in individ-
uals who have not reported their
CTDs 1o the employee health de-
partrnent. These exercises typically
will reduce the rest periods allowed
emplioyees. A controlled study found
these stretching programs to be inef-
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fectrive (Silverstein, 1988)

Off the job or night splints may be
helpful for hand and wrist CTDs.
These splints should mainwin the
joint in a neutral posture and will
discourage employces from perform-
ing activities that exacerbate their
CTDs (Kessler, 1986; Spinner,
19891 The use of splints on the job
should be discouraged unless the
occupational health nurse or ergo-
nomist has determined the job does
not require wrist bending. Employ-
cecs who stuggle to perform a task
requiring wrist deviation with a
splint designed ro prevent wrist de-
viation can exacerbate symptoms in
the wrist due to the increased force
needed to overcome the splint. It
also may cause other joinr areas (el-
bows or shoulders) to become symp-
tomatic as technique is altered
(Kessler, 1986; Purz-Anderson,
1988).

The effectiveness of hot wax treat-
ments and constrictive wrist wraps
has not been established. Effective-
ness of vitamin B6 to weat or prevent
carpal tunnel syndrome has been
disproven and may actually be neu-
rotoxic in prescrnibed doses {Amadio,
1987)

If initial ucatment of the CTD
does not result in improvement or
resolution of the symprtoms, employ-
ees must be taken off the jobs caus-
ing the problem. They can be trans-
ferred to a restricted or light dury job,
or if such a job is not available, they
should receive time off work. The
intent of light duty work 1s to provide
the worker with an alternate job that
has minimum exposure to known
nisk factors for CTDs.

Only after an adequate trial of
conservative therapy and time away
from the job causing the problem
shoul!d surgical intervention be con-
sidered. In most cases this should
involve at least 6 months of conserva-
tive therapy. Surgical intervention
can be appropriate for carpal tunnel
syndrome and trigger finger

While carpal tunnel release sur-
gery has been reported to be 80% w
90% effective in decreasing or reliev-
ing the pain, its effectiveness in re-
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Upper Extremity CTDs

Name: Current Job:
Examiner: Date:___ /_ [/
Discomfort Scale: l=no discomfort, 2=mild, 3=moderate, 4=severe, 5=worst ever
NECK:
Inspection: Inflammation (red, swollen, warm) __ Yes __No
Palpation: Right Left
Trapezius Trigger Point ___ —
Trapezius Spasm -
Manevuers:
Resisted Flexion - -
Resisted Extension o —_
Resisted Rotation - S
SHOULDER
Inspection: Acromium Inflammation? __Yes(R or L) __No
Maneuvers: Right Left
Passive Abduction - ——
Active Abduction - —_
Resisted Abduction - -
Deltoid Palpation e —_—
ELBOW
Inspection: Olecranon Inflammation: — _Yes(R or L) __No
Palpation: Right Left
Medial Epicondyle — —_
lLateral Epicondyle - —_
FOREARM
Inspection: forearm Inflammation? _Yes(Ror L) ___No
Maneuvers: Right Left
Passive Hrist Flexion _ _
Passive Hrist Extension - _
Resisted Hrist Flexion o L
Resisted HWrist Extention _ _
Resisted Finger flexion _ .
Resisted Finger Extention - —
3rd digit resisted Extention _— _
HRIST
Inspection: Inflammation _ Yes(R or L) __No
Extensor ganglion cyst _..Yes(R or L) ___No
Flexor ganglion cyst _ Yes(R or L) __No
Maneuvers: Right Left
Guyon Tinel's . _
Carpal Tinel's _ -
Phalen's _ -
HANDS_AND FINGERS
Inspection: Inflammation ___Yes(R or L) _ _No
Maneuvers: Right Left
Trigger Finger . -
Finkelstein's . .

Figure 2: Physical examination recording form for health care providers.
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UE CTD
Symptoms (Sx)

§ = !

Pal Pain with crepitus Pain w/ redness
ain or numbness or swelling
Rx-1: Rx-2:
1. Non-steroidal anti- 1. Rx-2 1. Rx-1
inflammatory agents 2. MD referral 2. Temp. job change*
2. kce 3. Splint**
3. Physical therapy ‘
4. Ergonomic evaluation
of job Reeavaluate
+ 2 days
Reevaluate *
2 days + }
|
* * Sx Sx not
improved Improved
Sx Sx not P e
improved improved > * i
Cont. 1. Cont.
* Rx-2 Rx-2
Cont. 2.MD
Rx-1 l referral
l Reevaluate
2 days
Reevaluate
2 days + +
Y Sx Sx
* t resolve remain
S S : ¥ ¥
resolve remain Return 1. Cont.
* to Rx-2
regular 2. MD
job referral
Return to. regular job

* Transfer to a light duty job with no ergonomic risk factors.
** Use splint at work only if no wrist bending is required on the job.
The splint should be used while the employee is not at work.

Figure 3: Upper extremity cumulative trauma disorders algorithm.
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turning employees to their original
jobs is 40% to 50% at best (Jaeger,
S.H., personal communication,
1990). All employees scheduled for
carpal tunnel release surgery should
have: 1} thelr weatment program re-
viewed to assure that conservative
therapy has failed, and 2) a second
opinion to corroborate the need for
surgery.

Employee Education

Detection of CTDs prior to the
development of a severe, disabling
condition should lead to a rapid and
complete recovery. To facilitate the
carly evaluation of CTDs, all em-
ployees, including supervisors and
other plant management personnel,
should be educated on the causes
and the early symptoms and signs of
CTDs. Encouraging employees to
report symptoms to their supervisor
with subsequent referral to the em-
ployee health department allows for
timely and appropnate evaluanon
and treatment.

It is important to avoid anv poten-
tial disincentives for employee re-
porting, such as limits on the number
of visits to the health unir, monetary
bonuses for not reporting to the
health unit, or fear of discrimination
or reprisal by employers against em-
ployees who report symptoms. This
education process should occur dur-
ing the orientation or training period
and be reinforced periedically.

OSHA Form 200 Recording

The Department of Labor has is-
sued guidelines that provide official
interpretations for recording and re-
porting occupational injuries and ili-
nesses (U.S. Department of Labor,
1986). These guidelines provide
supplemental instructions for the
OSHA recordkeeping forms (OSHA
Forms 200, 101, and 200-S) and
should be available in every em-
ployee health department. HCPs
should be responsible for entering
the appropriate information onto the
OSHA forms; therefore, they should
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be aware of OSHA% recordkeeping
requirements.

Occupational linesses. All work re-
lated illnesses must be recorded on
the OSHA 200 form, even if the
condition is in an early stage of devel-
opment. Diagnosis of these conditions
may be made by a physician, regis-
tered nurse, or by a person who, by
training or expericnce, is capable of
making such a determination.

If the condition 15 “diagnosed or
recognized’ as work related, the case
must be entered on the OSHA 200
form within 6 work days after detec-
tion. CTDs should be recorded on
the OSHA 200 form as an occupa-
tionat illness under the “7f" column
(*“disorders associated with repeated
trauma’’). These are disorders
caused, aggravated, or precipitated
by repeated motion, vibration, or
pressure, ‘To be recordable a CTD
must be diagnosed, and the CTD
must be work related.

CTD Diagnosis: A CTD is diag-
nosed when chere are a) objective
findings on physical examination, or
b) subjective symptoms with result-
Ing action.

Examples of positive physical
findings include positive maneuvers
(Tinels, Phalen’s, or Finkelstein’s
tests); or signs of inflammation (swel-
ling, or redness); or joint deformity;
or loss of mouion.

Examples of subjective symptoms
include pain, numbness, tingling,
aching, suffness, or burning. Result-
ing action includes at least one of the
following:
® Medical reatment (including self

administered treatment when

made avalable to employees by
their employer); or

® Lost workdays (includes restricted
work activity); or

® Transfer/rotation to another job.

Work Related: The CTD is work
relaced if the exposure at work either
caused or contributed to the onset of
symptoms or aggravated existing
symptoms to the point that they
meet OSHA recordability criteria.
Examples of work tasks or working
conditions that are likely to elicit a
work related CTD include:
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#® Repetitive and/or prolonged phys-
ical activities.

® Forceful exerdoens, usually with
the hands (including tools requir-
ing pinching or gripping).

® Awkward postures of the upper
body, including reaching above
the shoulders or behind the back,
and angulation of the wnsts to
perform tasks.

® Localized contact areas between
the work or work station and the
workers body; iLe., contact with
surfaces or edges.

® Excessive vibration from power
tools.

® Cold temperatures.

Orther Consideracions: A case is con-
sidered to be complete once signs and
symptoms resolve completely. If signs
or Symptoms [ecu, a New case Is
established and thus must be re-
corded as a new case on the OSHA
200 form. Furthermore, failure of the
worker to return for care after 30 days
indicates symptom resolution. Any
visit to an HCP for similar complaints
after the 30 day interval implies re-
injury and represents a new case,

It is essential that required data,
including job identification, be con-
sistently, fully, and accurately re-
corded on the OSHA 200 form. “Job
identification” will include the ap-
propriate job tide for “Occupation™
and the appropriaic organizational
unit for “Department” on the OSHA
200.

Health care providers and others
should contact the OSHA arca or
regional office, or state occupational
safety and health agency serving
their area with questions about
OSHA recordkeeping.

Program Evaluation

The nursing or medical director
responsible for the CTD medical
management program should review
the program periodically to evaluate
the effectivencss of the various com-
ponents. Ineffective components
should be modified to achieve their
stated objecuve.

CONCLUSION
CTDs are painful condittons with

the potential to result in crippling
disorders. The direct costs (medical
and workers’ compensation) and in-
direct costs (lost productivity and
expense incurred training new work-
ers) can be staggering to employers.
The medical management program
described in this article should pre-
vent and/or limit the severity of
these disorders, resulting in a health-
ier, more productive workplace.

REFERENCES

Allers, A (1989, August). Workplace preven-
tion program cut cost of illness and injury.
Pre-work flexibility stretching reduces em-
plovee muscular injury and company
health-care cost. Occupational Health &
Safery, 558), 26-29.

Amadio, PC. (1987} Pyridoxine as an adjunct
in the weatment of carpal tunnel syn-
drome. Journal of Hand Surgery, 12A, 384
391.

Armstrong, T ], Foulke, J.A.. Joseph, B.S., &
Goldstein, S.A. (19822 Investigation of
cumulative mauma disorders in a poultry
planc. American Imdustrial Hygienr Associa-

Hon Journal, 43, 103-116.

Arndt, R (1987). Work pace, stress, and cumu-
lavive trauma disorders. Journal of Hand
Surgery, 12A(Suppl,5), 850-855.

Blair, S.]., & Bear-Lehman, J. (1987). Editorial
comment: Prevention of upper extemiry
occupational disorders. Jowrnal of Hand
Surgery, 124(Suppl,5), 821-822.

Finkelstein, H. (1930). Stenosing tenovagini-
tis at the radial srvloid process. Jowrnal of
Bone and Joint Surgery, 12, 509.

Flinn-Wagner, S., Mladonicky, A, &
Goodman, G. (1990) Characteristics of
workers with upper extremity injuries who
make a successful cransition o work. Jour
na! of Hand Therapy, 3(2), 51-55.

Kartz, J.N., Larson, M.G,, Sabra, A, Krarup, C.,
Stmat, C.R., Sethi, R., Eaton, HM., Fos-
sel, AH., & Liang, M.H. (1990). The
carpal tunnel syndrome: Diagnostic unlicy
of the history and physical examinadon
findings. Annals of Internal Medicine, 112,
321-327.

Kessler, F.B. (1986). Complications of the
management of carpal tunnel syndrome,
Hand Clinics, 2(2), 401-406.

King, JW. (1990). An intcgration of medicine
and industry. Journa! of Hand Therapy, 3(2),
45-50.

Labidus, P (1953). Stenosing tenovaginitis.

Upper Extremity CTDs
IN SUMMARY

40(3):118-128.

extremities.

plated.

Management of Upper Extremity Cumulative Trauma Disor-
ders. Hales, T.R., & Bertsche, PK. AAOHN Journal 1992;

1 Elements critical to a successful medical management

» program include cumulative trauma disorder {CTD) sur-
veillance, conditioning and rehabilitation programs, and
familiarity with OSHA recordkeeping requirements, in
addition to recognition, evaluation, and treatment.

2 Occupational health care providers (HCPs) can identify
« high risk departments, production lines, or jobs through
the passive and/or active surveiilance systems.

3 The HCP should perform a CTD evaluation of employees

assigned to jobs with known ergonomic hazards or areas
found to have CTD problems by the surveillance system.
These evaluations should consist of a medical and occu-
pational history, and a physical examination of the upper

4 The treatment algorithm emphasizes that a) symptomatic
« employees need follow up to determine the effectiveness
of the prescribed treatments, b) employees with severe
symptoms, positive physical findings, or disorders resis-
tant to treatment need to be referred to a physician for
further evaluation, and ¢) conservative therapy deserves
an adequate trial before surgical intervention is contem-

AAOHN JOURNAL, MARCH 1992, VOL. 40, NO.3 128

127



Upper Extremity CTDs

Surgical Clinies of North America, 33, 1317-
1347.

Leach, RE., & Odom, JA., Jr. {1968). Sys-
temic causes of carpal tunnel syndrome.
Postgraduate Medical Journal, 44, 127-131.

Mandel, 5. (1987). Neurologic syndrome from
repetitive trauma at work. Postgraduate
Medicine, 82(6), 87-92.

Mossman, S.5., & Blau, JN. (1987). Tincls
sign and the carpal tunnel syndrome. Brit-
ick Journal of Industrial Medicine, 294, 680,

Nanneman, D. (1991} Thermal modalines:
Heat and cold. Review of physiologic ef-
fects with clinical applications. AAOHN
Journal, 3IN2), 70-75.

Phalen, G.S. (1966). The carpal tunnel syn-
drome. Scventcen years' experience in
diagnosis and treatment of 654 hands.
Journal of Bone and Joint Surgery, 484,
211-228.

Punnert, L., Robins, ] M., Wegman, D.H.,
Kevyserling, M. (1985). Soft tissue disorders
in the upper limbs of female garment
workers. Scandinavian Journal of Word En-
vironments and Health, 11, 417-425.

Putz-Anderson, V. {1988, Apnl). Cemuiarive
Trauma Disorders: A Manual for Musculoskel-
etal Diseases of the Upper Limbs. London:
Taylor and Francis, Ltd,

Rothflesch, S., & Sherman, D. (1978). Carpal
tunnel syndrome: Biomechanical aspects
of occupational occurrence and implication
regarding surgical management. Orthopae-

dic Review, 7(6), 107-109.

Silverstein, B.A,, Fine, L.]., & Armstrong, T )
{1986). Hand wrist curnulative trauma dis-
orders in industry. Bririsk Journa! of Indus-
trial Medicine, 43, 779-784.

Silverstein, B.A_, Fine, L.J., & Armsuong, T.].
{1987). Occupatonal factors and carpal
tunnel syndrome. American Journal of In-
dustrial Medicine, 11, 343-358.

Silverstein, B.A., Armstrong, T.]., Longmare,
A., & Woody, D. (1988). Can in-plant
exercises conmol musculoskeletal symp-
toms? Journal of Occupational Medicine, 38,
922-927.

Simon, L.S., & Mills, J.A. (1980). Drug ther-
apy: Nonsteroidal antiinflammacory drugs
{pts 1 and 2). New England Journal of
Medicine, 302, 1179, 1237.

Simon, H.B. {1986). Current topics in medi-
cine: Sports medicine. In: Rubenstein, E.,
& Federman, D.D. {(eds.). Saentific Ameri-
can Medicine. New York, NY: Scientific
American Inc., p. 22.

Spinner, R.J., Bachman, LW, & Amadio, PC.
(1989). The many faces of carpal wunnel
syndrome. Mayo Clinical Proceedings, 64,
829-836.

Stock, S. (1991). Workplace ergonomic factors
and the development of musculoskeletal
disorders of the neck and upper limbs: A
meta-analysis. Amertcan Journal of Indus-
trial Medicine, 19, 87-101.

Travers, PH. {1988). Soft tissue disorders of

129

the upper exuemities. Oceupational Medi-
cine: State of the Art Review, Worker Fitness
and Risk Evaluations, 3(2), 271-283.

U.S. Department of Labor, Bureau of Labor
Statistics. (1986). Recordkeeping Guide-
lines for Occupational Injuries and Ill-
nesses. O.M.B. No. 1220-0029.

Wigley, R.ID. (1990). Repetditive strain syn-
drome—fact not fiction. New Zealand Medi-
cal Journal, 103, 75-76.

ABOUT THE AUTHORS: Dr. Hales
is Medical Epidemiologist,
NIOSH, Denver, CO, formerly
Acting Director, OSHA Office of
Occupational Medicine.

Ms. Bertsche is Health Science
Specialist, U.S. Department of
Labor, Occupational Safety and
Health Administration {OSHA),
Washington, D.C.

This article represents the
views of the authors and does
not constitute official policy of
the Occupational Safety and
Health Administration (OSHA).






Preventing
lliness
and

Injury

in the
Workplace

members.

OTA Reports are the principal documentation of formal assessment projects. These
projects are approved in advance by the Technology Assessment Board. At the con-
clusion of a project, the Board has the opportunity to review the report, but its release
does not necessarily imply endorsement of the results by the Board or its individual

K CONGRESS OF THE UNITED STATES
Ofice of Technoldogy Assessment

Washwgton O C 20510

H
2

&



Recommended Citation:

Preventing Illness and Injury in the Workplace (Washington, DC: U.S. Congress, Office
of Technology Assessment, OTA-H-256, April 1985).

Library of Congress Catalog Card Number 84-601152

For sale by the Superintendent of Documents
U.S. Government Printing Office, Washington, DC 20402

132



Ch. 7—Ergonomics and Muman Factors » 127

ERGONOMICS AND PREVENTION OF MUSCULOSKELETAL INJURIES

Ergonomic principles can be applied to prevent
both overt and cumnulative traumas. An example
in the overt category is the risk of falling from
a ladder, which can be reduced by considering the
sizes and mobility of people when deciding how
far apart to place a ladder’s rungs (250). Cumu-
lative traumas are not the result of single events
or stresses; they stem from the repeated perform-
ance of certain tasks. Back problems are by far
the most common cumulative trauma injuries.
Evaluation and redesign of tasks to prevent back
injuries is discussed later in this chapter.

Repetitive motion disorders are a type of cumu-
lative trauma associated with repeated, often
forceful movements, usually involving the wrist
or elbow. Some 20 million workers on assembly
lines and in other jobs that require repetitive,
strain-producing motions are at increased risk of
developing such disorders. Redesigning work sta-
tions, equipment, and handtools can significantly
reduce the awkward, forceful movements com-
mon to many jobs on assembly lines, in food proc-
essing, in the garment industry, and in offices.
Carpal tunnel syndrome, one of this class of
disorders, illustrates the potential for prevention
offered by the integration of ergonomics, medi-
cal surveillance, and treatment.

Carpal Tunnel Syndrome

A wide variety of workers (see table 7-1), from
aircraft assemblers to upholsterers, are among
those at risk for carpal tunnel syndrome (CTS),
a progressively disabling and painful condition

Table 7-1.—Occupations and Activities Associated
With Carpal Tunnel Syndrome

Aircraft assembly
Automobiie assembly
Buffing

Coke making
Electronic assembly
Fabric cutting/sewing

Inspecting

Meat processing
Metal fabricating
Musicians
Packaging
Postal workers

Fruit packing Textile workers
Gardening Tire and rubber workers
Hay making Typing

Waitressing Upholstering
Housekeeping

SOUACE 601

of the hand. Because the musculoskeletal strain
from repeatedly flexing the wrist or applying arm-
wrist-finger force does not cause observable in-
juries, it often takes months or years for workers
to detect damage.

The incidence and prevalence of CTS in the
work force is not known. The National Institute
for Occupational Safety and Health (567) reports
that 15 to 20 percent of workers employed in con-
struction, food preparation, clerical work, pro-
duction fabrication, and mining are at risk for
cumulative trauma disorders. The Bureau of La-
bor Statistics (603) reports 23,000 occupationally
related repetitive motion disorders in 1980, al-
though the number of CTS cases is not specified.

CTS is undoubtedly underreported in aggregate
statistics. Research in particular high-risk plants
provides some insight into the extent of the prob-
lem. In a study at an athletic products plant, 35.8
percent of workers had a compensable repetitive
trauma disorder. In some jobs within the plant,
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Phato credit OSHA_ Office of Information and Consumer Aflairs

Work on an automobile assembly line can involve cramped working positions. A Volvo assembly plant in Kaimar,
Sweden, uses “tipper trolleys.” These trolleys hold the automobile bodies and can be tipped 90 degrees to allow
work on the underside of the car

the rate was as high as 44.1 percent, and carpal
tunnel syndrome occurred in 3.4 percent of the
workers (21,23). Many industries claim that the
incidence of CTS is increasing and is one of their
most disabling and costly medical problems (60).

Symptoms

The onset of symptoms of CTS is usually in-
sidious. Frequently, the first complaint is of at-
tacks of painful tingling in one or both hands at
night, sufficient to wake the sufferer after a few
hours of sleep. Accompanying this is a subjective
feeling of uselessness in the fingers, which are
sometimes described as feeling swollen. Yet little
or no swelling is apparent. As symptoms increase,
attacks of tingling may develop during the day,
but the associated pain in the arm is much less
common than at night. Patients may detect changes
in sensation and power to squeeze things but some
people suffer severe attacks of pain for many years
without developing abnormal neurological signs.
Ultimately, in advanced cases, the thenar muscle
at the base of the thumb atrophies, and strength
is lost.

Compression of the median nerve is the imme-
diate cause of CTS. The median nerve comes
down the arm, through the wrist, then branches
in the hand, supplying the thumb, forefinger, mid-
dle finger, and half the ring finger with nerves (fig.
7-3). The carpal tunnel itself, located in the wrist,
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is formed by the concave arch of the carpal bones
and is roofed by the transverse carpal ligament
(tig. 7-4). These structures form a rigid compart-
ment through which nine finger tendons and the
median rerve must pass. Any compromise of this
unyielding space usually compresses the median
nerve.

Risk Factors

Repetitive motions, such as those required in
many jobs, is one of a number of risk factors for
CTS. It is probably the most readily controllable
cause, however. Certain diseases, acute trauma,
congenital defects, wrist size, pregnancy, oral con-
traceptive use, and gynecological surgery all may
contribute to the likelihood of developing CTS.
Overall, the incidence of CTS is higher in women
than in men, perhaps because of some of these
risk factors.

Occupational tasks responsible for the devel-
opment of CTS include physical exertions with
certain hand postures or against certain objects,
and exposures to vibration or cold temperatures.
Repeated and forceful up-and-down motions of
the wrist (flexion and extension) (fig. 7-5), cause
the finger tendons to rub on the structures form-
ing the carpal tunnel. This constant rubbing can
cause the tendons to swell (tenosynovitis), even-
tually putting pressure on the median nerve in-
side the carpal tunnel. The nerve itself is stretched
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Figure 7-3.—Major Nerves in the Arm and Hand

Aadial nerve ____ Radial
Median nerve nerve

(a}

"’
® i/l

SOURCE: 60y
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Figure 7-4.—The Carpal Tunnel

Median nerve

Finger flexor
SOURCE: 601

Figure 7-5.—Flexion and Extension of the Wrist

Bending the wnst causes the finger flexor tendons to rub on
adjacent surfaces of the carpal tunnet.

SOURCE:- 8601

Fiexor retinaculum
(transverse carpal ligament)

by repeated exertions, and compressed between
the walls of the carpal tunnel.

Forceful movements and the direction of the
movement are only two of the underlying causes
of tenosynovitis that can lead to CTS. The speed
of movements and incorrect posture while work-
ing also are important (275). Median nerve com-
pression also can be caused by tasks that require
a sustained or repeated stress over the base of the
palm (247). Examples include the use of screw-
drivers, scrapers, paint brushes, and buffers.

Although the mechanism is not yet understood,
low frequency vibration is a recognized risk fac-
tor for CTS (405). Vibration exposure may result
from air- or motor-powered drills, drivers, saws,
sanders, or buffers. Cannon (95) examined med-
ical records at an aircraft company and found a
strong association between CTS and use of vibrat-
ing tools.

Control of CTS

Control of CTS requires a two-pronged ap-
proach. The primary strategy to prevent cases is
the use of ergonomic principles to modify hand-
tools and to improve work-station design and
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work practices. Even a successful ergonomic pro-
gram will not prevent all cases of CTS, however.
The second important element, therefore, is a
medical surveillance program. This is particularly
important now when so little is known about the
individual factors that cause some people to de-
velop CTS. Thus far, no programs focusing on
the medical evaluation of CTS seem to exist (60).

Ways are needed to identify the earliest sign of
CTS, to evaluate progression of the disease, and
to examine the role of predisposing risk factors.
The purpose of such a medical surveillance pro-
gram is prevention of advanced disease by in-
stituting therapy at early stages.

Although medical surveillance for CTS is still
in very early stages, ergonomic interventions have
been remarkably successful where they have been
instituted. Armstrong (21) describes the steps in-
volved in developing appropriate controls. First,
plants and specific departments within plants in
which there is a documented high rate of CTS
should be identified. Then each job should be
systematically analyzed. Traditional time-and-
motion studies, in which each movement or act
is recorded, can be used. Each element of the job
can then be checked against factors known to be
associated with CTS development. These include
posture of the hand and wrist, strength, stress con-
centrations over the palm, vibration, cold tem-
perature, and the presence of gioves.

Armstrong presents a typical work task as an
example. Figure 7-6 shows a worker taking parts
out of a container and placing them on a con-
veyor. The six elements involved in this task are
reach, grasp, move, position, assemble, and re-
lease. Reaching into the container involves wrist
flexion and pinching, during which the worker's
wrist is likely to rub on the edge of the box. The
forearm is also likely to rub on the edge of the
work bench while the part is positioned. The re-
designed work station should reduce stress on the
hand and wrist, and eliminate sharp edges. Good
and bad designs for the container and the work-
bench with jig in this hypothetical case are illus-
trated in figure 7-7.
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Powered handtools can also be designed and
used to minimize stress. As illustrated in figure
7-8, good designs allow the work to be done with
little or no flexion or extension of the wrist.

Armstrong and his colleagues have investigated
cumulative trauma disorders in a poultry proc-
essing plant using the procedures described above.
They discovered that workers in the “thigh bon-
ing” section had the highest incidence of cumula-
tive trauma disorders of all departments. Thigh
boning involves grabbing the thigh with one hand
on a moving overhead conveyor, then making
four cuts with the other to separate the meat from
the bone. Each worker makes an estimated 15,120
cuts per shift. Ergonomic improvements to the
process recommended by Armstrong and col-
leagues include training workers in the “proper
work methods and knife maintenance to minimize
the time and, hence, the distance that must be
reached and force that must be exerted on the
thigh.” The work station could be modified to
minimize the distance to be reached. The work-
ers wear wire mesh gloves with rubber gloves
underneath, which increase the force necessary
to grasp the thigh and pull the meat away. Gloves
should fit well, and the addition of barbs on the
palm of the wire mesh glove might facilitate the
hand actions. A new knife handle design, to re-
duce the force required to hold the knife and make
the cuts—e.g., that pictured in figure 7-9 —is sug-
gested (22). Such a design would also minimize
wrist flexion.

A high incidence of repetitive trauma disorders,
including carpal tunnel syndrome, in a telephone
assembly plant prompted management to consider
how to prevent future cases. McKenzie and col-
leagues (299) noted the highest rates in areas using
vibratory air screwdrivers, and in jobs requiring
repetitive grasping, squeezing, or clipping mo-
tions. Ergonomic changes recommended included
modifying the screwdrivers with sleeve guards and
changing work positions to minimize hand and
wrist stress. The changes were instituted with
almost immediate results: from 2.2 percent annual
incidence of repetitive trauma disorders in 1979
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Figure 7-6.—Job Analysis: Assembly Tasks

Job snalysis
o 2. Grasp part

1. Reach for pant
[] % ﬁ—\

T“ TS
4. Position part
5. Assemble part
&F -
Assembling parts on a moving conveyor can be described by a series of six elements.

SOURCE: (21)
to 0.79 in 1981. Lost and restricted workdays fell
from 5,471 in 1979 to 1,111 in 1981, and further

reductions were expected in subsequent years.
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Figure 7-7.—Good and Bad Designs for Containers and Workbenches

a Container
Bad

Too high

edges 100 high Elbow height

and too sharp edges oo high

OK OK OK
Side cut out with Below eibow
rounded edge Eibow height height
tilted

=]

Containers shouid be designed so that workers can reach all locations without fiexing their wrist. All edges that come into
contact with the worker should be well rounded.

t. Workbench and jigs

Bad Bad Bad

Sharp edge of work surface Flat and too high Tilted away

ydl

Tilted toward hand

OK 0K

>
Padded edge

Jigs should be located and oriented So that parts can be assembled without Hexing the wrist.

SOURCE: (21).
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Figure 7-8.—Good and Bad Designs for Powered Drivers

Powered drivers

OK
OK Bad t

Pistoi handle Pistol handle Pistol handle

vertical surface horizontal surface horizontal surface

elbow height elbow height below waist height

oK . R
Inline handle Inline handle Bad nline hand
vertical surface horizontal surface horizontal
elbow height elbow height surface
below elbow
height

Wrist posture is determined by the elevation and orientation of the work surface with respect to the workers and the shape
of the tool.

SOURCE: 21
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Figure 7-9.—A Knife Designed to Reduce Cumulative Trauma Disorders in Poultry Processing

Thigh boning

One possible knife handle with three blades for reduced wrist deviations. The handle is designed
to reduce the tendency for the knife to fatl out of the hand in thigh boning.

SOURCE: 22y
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