


PREFACE

The Hazard Evaluations and Technical Assistance Branch of NIOSH conducts field
investigations of possible health hazards in the workplace. These
investigations are conducted under the authority of Section 20(a)(6: of the
Occupational Safety and Health Act of 1970, 29 U.S.C. 669(a)(6) whi .
authorizes the Secretary of Health and Human Services, following 8 -'itizn
request from any employer or authorized representative of employee:;. to
determine whether any substance normally found in the place of ems.oyment has
potentially toxic effects in such concentrations as used or found

The Hazard Evaluations and Technical Assistance Branch also provides, upon
request, medical, nursing, and industrial hygiene technical and consultative
asgsistance (TA) to Federal, state, and local agencies; labor; industry and
other groups or individuals to control occupational health hazards and to
prevent related trauma and disease.

Mention of company names or ﬁtodﬁcts does not constitute endorsement by the
National Institute for Occupational Safety and Health.





http:biomechanir.al
http:compa.ed

Page 2 - Health Hazard Evaluation Report No. HETA 83-205

1I.

LEL:

Iv.

INTRODUCTION

On March 24, 1983, the National Institute for Occupational Safety and
Health (NIOSH) received a request for a health hazard evaluation from
an authorized representative of the employees at the United Uniform
Manufacturing Company of Memphis, Incorporated, Memphis, Tennessee.
This request was prompted by complaints among the employees of symptoms
suspected to be related to cumulative trauma disorders. These symptoms
included aching, numbness, clumsiness, and swelling of the wrists and
hands. These workers perform sewing tasks in the manufacture of work
uniforms. On June 28-30, 1983, NIOSH conducted ergonomic and medical
evaluations at the United Uniform plant.

BACKGROUND

United Uniform Manufacturing Company of Memphis, Incorporated, a
subsidiary of Workwear Corporation, Cleveland, Ohio, is a maker of work
uniforms. At the time of this evaluation, the plant employed a
predominantly female workforce of approximately 125 workers.
Eighty-five to ninety of the workers are sewing machine operators who
make parts of, or assemble, shirts or pants. Production rates ranged
from 29 dozen to 325 dozen per day, depending upon the job.

EVALUATION DESIGN AND METHODS

The ergonomic job analysis of sewing machine operators consisted of a
documentation of the movements and postures required to perform each
job. Videotapes and 35mm still pictures were taken to aid in this job
analysis. The videotapes were reviewed in slow motion so that each
type of posture (wrist flexion, wrist extension, ulnar deviation, etc.)
could be recorded by type and frequency of occurrence. Muscular force
exerted was subjectively estimated and categorized as either "low or
none"”, "medium" or "high". These force and posture data were logged
onto a worksheet (Appendix A). For each job, the total number of
movements per hand was tallied and the job was then categorized as
either high, medium, or low risk for development of cumulative trauma
disorders.

A medical questionnaire (Appendix B) addressing upper limb symptoms,
with emphasis on hand and wrist problems, was administered to all
willing employees.
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V.

EVALUATION CRITERIA

There is evidence in the literature that cumulative trauma disorders
(CTDs) are associated with repetitive and forceful movements of the
joints and muscles (1-4). Examples include tendonitis, tenosynovitis,
carpal tunnel syndrome, ganglionic cysts, epicondylitis, myositis, and

‘bursitis. These disorders affect the nerves, tendons, and tendon

sheathes of the upper extremity. The reported causal factors of these
ailments, particularly those found in the workplace, are the force of
an exertion, the posture of the hand/arm, during exertion, and the
frequency of the movement. The postures most often associated with
upper extremity cumulative trauma disorders are wrist extension and
flexion, ulnar and radial deviation of the wrist, open-hand pinching,
twisting movements of the wrist and elbow, and shoulder abduction.
CTD's are considered in many cases to be work-related because these
types of postures and movements are required in many manufacturing and
assembly jobs in industry. Occupations for which a high incidence of
CTD's is known to exist include electronic components -assembly, textile
manufacture, small appliance manufacturing and assembling, meat
processing and packing, fish filleting, buffing and filing. What is
common to all of these jobs is repetitive, stereotyped movement of the
hand, arm, and wrist coupled with varying degrees of muscular
exertion. The incidence of CTDs among these and other industries has
not yet been established, but incidences as high as 44 cases per
200,000 work hours are known to exist (5).

While occupational factors are considered to be major on the
development of these disorders, there are many reported
non-occupational components of CTDs. Outside activities such as
woodworking, tennis, weight lifting, knitting, and sewing impose the
same type of physical demands on the musculo-tendinous system as manual
work. The carpel tunnel syndrome, an entrapment disorder affecting the
median nerve, is associated with other common conditions such as
pregnancy, menopause, diabetes, use of oral contraceptives,
gynecological surgery, rheumatoid arthritis, acromegaly, and gout (6).
The nature of many of these conditions explains why carpal tunnel
syndrome occurs from 3 to 10 times more often in women than in men.

There are studies which indicate a level of risk associated with
certain frequencies of movements (7-14). Reported number of movements
for which an incidence of CTDs has occurred ranged from 5000 to 50,000
per day. The variety of activities described, however, e.g., cutting
poultry, keystroking, hand sanding/filing, and packing tea, etc., make
it difficult to quantitatively assess this variable. Any inference
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B.

Medical Evaluation

Sixty- four workers completed the questionnaire; all but four were
sewers. Two of the 60 sewers were men. Thirty-two of the 58
female sewers had an ergonomic job analysis. There were 15 other
ergonomic analyses, one a male sewer and 14 workers who did not
complete the questionnaire. Of the 32 female sewers who had an
ergonomic job analysis, two had a high-, 20 a medium-, and 10 a
low- risk job. For purposes of data analysis the workers with high-
and medium- risk jobs are coubined,

The medium/high- and low-risk groups were comparable with respect
to age, years at the plant, and years at the current job (Table
1). The 5.5 year difference in median age was not statistically
significant. The group of workers who did not have an ergonomic
evaluation appeared to have more years, both at the plant and at
the current job, than either of the evaluated groups, but none of
these differences was statistically significant.

Neck, shoulder, and arm pain were commonly repdrted by sewers, but
the medium/high- risk group did not have significantly higher
prevalences than either the low-risk group or the unevaluated
group. For only two of the nine specific hand/wrist symptoms did
the medium/high- risk group have a prevalence numerically greater
than the low-risk group, but in neither case was the difference
statistically significant. 1In fact, there were no significant
differences among any of the groups with respect to the prevalence
of any of the hand/wrist symptoms.

DISCUSSTON

The strategy for reducing the risk of CTDs for a certain task through
ergonomic analysis, is to minimize exposure to causative work factors.
This is achieved through redesign of work stations, tools used, or work
methods that the job analysis indicates are associated with the risk
factors.

Generally, the activities associated with performing the various jobs
in the sewing room involved picking up unfinished pieces of material
that were located on either side of the worker, aligning them on the
sewing machine, and executing the required stitches. Finished parls
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VIII.

would either be stacked in bins on the side of the worker or pushed
forward into a bin. Production rates ranged from 29 dozen to 325 dozen
per day depending upon the job. Each work station was furnished with
the same type metal chair with a seat height of 18 inches. Thes:
chairs were not adjustable and had no footrests. Workers who ne=ded to
be higher to perform their jobs placed pillows on the chair seat. In
some cases, this measure rendered the seat back useless, effectively
reducing the chair to a stool.

The most commonly observed posture was ulnar deviation of the wrists by
workers stationed at the sleeve type sewing machines. Other common
postures observed were thumb-opposing-index finger pinching to pick up
and align material, pulp pressing to push material through the flat bed
sewing machines, and abduction of the shoulders to stack finished
pieces onto piles adjacent to the workplace.

The symptom prevalences among the unevaluated workers were neither
greater nor less than those of either the medium/high- or low-risk
groups. The lack of an association between symptoms and estimated
ergonomic risk might be explained by (a) the inadequacy of the
questionnaire in correctly classifying the presence of carpal tunnel
syndrome and other etiologically related disorders, (b) the inadequacy
of the ergonomic criteria for estimating job risk, and/or (c) prior
employee self-selection into lower- and higher-risk jobs according to
individual tolerance of the ergonomic stresses that lead to cumulative
trauma disorders.

CONCLUSTONS

Despite the seemingly frequent occurrence among sewers of symptoms
suggestive of carpal tunnel syndrome and other upper limb cumulative
trauma disorders, this investigation did not document epidemiologically
any difference in risk between various jobs. Ergonomically there were
only 3 jobs evaluated as high-risk for development of CTDs, but these
jobs were not proven to be hazardous in this study.



Page 7 - Health Hazard Evaluation Report No. HETA 83-205

IX.

RECOMMENDATIONS

The following recommendations for reducing the biomechanical demands
for all jobs at United Uniform are offered:

1.

For standing operators, provide a footrail and a pad or mat to
stand on.

For operators using a sleeve type sewing machine, provide an
adjustable chair with a footrest, back support, and elbow supports
so that the wrist can be maintained in a neutral position rather
than in ulnar deviation.

In operations involving full shirts and pants, remove completed
material periodically or provide bins which can be set aside so the
piles that are shoulder height and above do not accumulate in the
workplace. Excessive piling of unfinished and finished parts not
only causes the worker to abduct the shoulder, but it also
increases the job cycle time.

For jobs involving small parts, such as pockets, provide an angled
bin that jogs the material in such a way that a pinch grip is not
needed to pick up the pockets. Access to unfinished material parts
should be such that they slide out with a simple motion of the
fingertips.

For jobs where material is guided through the sewing machine on a
flat table requiring a pulp pressing posture, coat the work surface
with a material (teflon) which reduces the friction between the
table and material.

For flat-bed table type workplaces, the edge of the table should be
padded to minimize the potent.ial trauma to the forearm and elbow.

The following job--specific recommendations are also offered for the
Company's consideration:

;

Labels; glue labels to pants and stirts so that the wrist flexion
and pinching required to perform this job can be eliminated.

Joining; angle the work table slightly away from the worker to
reduce the ulnar deviation and wrist flexion required to join parts.
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3.

Button sew; develop a method to automatically insert buttons into
the machine so that the pinch grip required to manually insert them
can be eliminated. A hollow tube that the buttons are stacked in
(and which is placed over the button holder on the sewing machine)
is one possible method.

Buttoning; implement a looped-wire tool for buttoning to eliminate
forceful pinching required to do this job. Similar tools are used
by handicapped individuals to button.

Close front pocket; provide a means to unload finished stock into a
bin placed in front of or to the side of the workplace. The worker
currently reaches under the arm of the sewing machine to move
completed material out of the work area.

Side seaming; provide elbow support for the worker. Both sides of
the pants are on the left side of the worker. Angled bins to hold
this material would facilitate the grabbing of material. Finished
parts should be pushed forward instead of to the right side of the
workplace. This recommendation can be considered for any other job
where finished materials are placed at the side of the worker.
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After 90 days, the report will be available through the National
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can be obtained from NIOSH Publications Office at the Cincinnati
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oW n

For the purpose of informing affected employees, copies of this report

shall be posted by the employer in a prominent place accessible to the
employees for a period of 30 calendar days.
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