Focus on VDTs
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always start with the definitions of the four fundamental

harms related to all electrical equipment: shock, fire, high
current/high energy, and mechanical hazards. For anumber of years
now, these hazards were definitive with regard to information
technology equipment (ITE). However, with the advent of
computers and workstations in the early 1960s and the expanded
use of these products in the workplace, several ergonomic hazards
have come to light. These hazards have been identified as the cause
of numerous afflictions, ranging from partial vision loss to
temporary, or even permanent, paralysis.

Many experts also theorize that hazards resulting from prolonged
exposure to VDT emissions can extend to leukemia, personality
disorders, and miscarriages. Others still feel that these alleged
hazards lack enough scientific evidence to be considered definitive.
Despite these views, however, all will agree that the commonplace
computer, with its associated keyboard and monitor, has been
shown, to some extent, to be a hazardous machine.

ﬁ ny introductory course to product safety requirements will

VDTs and Carpal Tunnel Syndrome

Repetitive Strain Injuries (RSIs) represent the most common
physical hazard associated with prolonged computer use. Of all
RSIs, Carpal Tunnel Syndrome (CTS) is diagnosed as the cause of
most disorders. Previously seen extensively in the meat-packing,
poultry processing and auto assembly industries, CTS has now been
found responsible for significant increases in workplace injury rates
among office workers in the late 1980s. The National Institute for
Occupational Safety and Health (NIOSH) estimates that anywhere
from 15% to 20% of clerical workers are at risk from cumulative
trauma disorders, including CTS. This increased recognition of risk
has also led to numerous civil suits and the propagation of
regulations intended to prevent such disorders.

Carpal Tunnel Syndrome is an inflammation of the wrist, hand
and forearm, and results from pressure on the median nerve which
runs down the arm and through a one-inch wide "tunnel” at the wrist.
The median nerve, which is responsible for feeling throughout most
of the hand and fingers, passes through the carpal tunnel along with
tendons which protect the nerve and control the fingers.

According to doctors, frequent or awkward movements of the
hand, fingers, or wrist can irritate and inflame the tendons and put
pressure on the median nerve, cansing pain or possible paralysis.
Early symptoms of CTS include numb or tingling fingers, most
noticeable at night, and a weakness or loss of feeling in the hands
or fingers. Some workers may also experience pain which radiates
up the forearm, elbow or shoulder. Ultimately, those affected with
CTS may lose strength in the affected hand and be unable to grasp
or hold objects.

With early detection, CTS can be treated with simple rest or a job
change, or with wrist splints that preclude straining movements.
Anti-inflammatory drugs such as cortisone may also help. In severe
cases, however, a surgical procedure is usually required in which
the ligament at the base of the wrist is cut. Workers who undergo
such surgery should, understandably, not be reassigned to their old
jobs.

Most importantly, CTS can be prevented by ensuring workstation
design that eliminates bent arms, hands and wrists, and by
incorporating frequent breaks or job rotation into work assignments
where the risk of CTS is greatest.

=

VDTs and Radiation Hazards

Another potential hazard that has been associated with VDTs and
computer workstations is prolonged exposure to extra low
frequency (ELF) and very low frequency (VLF) radiation. While
medical research has shown a definite link between computer use
and repetitive motion disorders, the current concern regarding
ELF/VLF hazards has resulted in controversy and debate. This
controversy has caused government and industry groups to focus
strongly on the possible harmful effects of electromagnetic fields
(EMF) on human health.

The current controversy regarding VDT emissions was initiated
by author Paul Brodeur in a series of articles published in The New
Yorker Magazine in 1989 entitled, "Annals of Radiation.” Brodeur
detailed numerous studies which linked ELF radiation to increased
rates of leukemia, lymphomas, and other forms of cancer. In
addition, Brodeur reported on one study which showed an increased
rate of spontaneous miscarriages in pregnant women who work with
VDTs for 25 hours or more per week.

Brodeur’s expose brought about a flurry of action by both
government agencies and industry groups. One significant study to
determine the possible relationship between exposure to
electromagnetic fields and risk of cancer was undertaken by the
Environmental Protection Agency (EPA). The EPA’s evaluation
included epidemiological studies involving human exposure to ELF
energy in selected "high risk" occupations, as well as research
conducted with laboratory animals. Most of the studies focused on
ELF energy found at 60 Hz from such widely divergent sources as
power lines, power transformers, electric blankets, and VDTs.
Early drafts of the EPA’s summary report, "An Evaluation of the
Potential Carcinogenicity of Electromagnetic Fields,"” concluded
that exposure to 60 Hz electromagnetic fields was a "probable”
carcinogenic risk factor. However, this conclusion was deleted
from the final report since the EPA could not make a dose-response
assessment of the risk.

Further, a study published in the July, 1990, issue of MacWorld,
evaluated magnetic fields generated by 10 popular display monitors,
and found that ELF field strength as high as 22.7 milligauss was not
uncommon at a distance of 4" from the front of the VDT, while even
higher field strengths were typical at distances of 4 in. from the back
and sides of the VDT. Several studies had previously linked an
increased rate of cancer with prolonged exposure to as little as 2.5
milligauss. Since ELF energy levels drop off quickly as distance
from the VDT increases, the MacWorld study concluded that users
should sit at arm’s length from their own monitors, and should be
at least 4 feet from the back and sides of VDTs used by co-workers
located nearby.

On the other hand, the New England Journal of Medicine
published in the Spring of 1990 a report by researchers for the
National Institute of Occupational Safety (NIOSH), which found
"no increase in the rate of spontaneous miscarriages associated with
the occupational use of VDTs." The NIOSH study, which involved
over 2400 female telephone operators at Bell South and American
Telephone and Telegraph Company, found that, in almost 900
pregnancies that met the study criteria, only 14.8% of VDT-exposed
pregnancies resulted in spontaneous miscarriages compared with
15.9% of pregnancies among women who were not exposed.
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Focus on VDTs

Regulatory Efforts in the U.S.

In light of the increasing concerns over ergonomic and
emissions-related hazards associated with VDT use, numerous
efforts to regulate the use of VDTs in the workplace are already
underway. Surprisingly, state and local jurisdictions have been
quick to implement requirements for safe VDT use, while efforts at
the federal level are proceeding more slowly.

One of the first local jurisdictions to implement ergonomic
guidelines was Suffolk County, New York. Enacted in 1988,
Suffolk County’s landmark legislation required employers with 20
or more employees to periodically rotate operators who work with
VDTs for 20 or more hours per week to non-VDT related duties.
The legislation also promoted the use of adjustable furniture and
required employers to provide regular paid eye exams. While the
legislation was heralded by labor leaders, it was overturned by a
New York State Court on the basis that the county legislature lacked
the authority to enact such a law. The court’s decision is currently
being appealed.

More recently, the City of San Francisco passed legislation which
implements VDT ergonomic requirements. Signed by San
Francisco Mayor Art Agnos in December, 1990, the law requires
that employers who work with VDTs for four or more hours a day
be provided with adjustable furniture, lamps and glare-reducing
screens, as well as 15 minute "alternate work breaks” every two
hours. Further, employees must be positioned at least five feet from
the back or side of adjacent terminals and must also receive
extensive training on the hazards associated with VDTs, including
possible reproductive risks, vision hazards and musculoskeletal
problems. This legislation was also struck down in a court
challenge. Other local legislation has been introduced by
legislatures in New Jersey, Minnesota, California, Washington and
Massachusetts. Meanwhile, the Occupational Safety and Health
Administration (OSHA) has failed to fulfill its promise that an
all-encompassing ergonomic standard would be in place by the end
of 1991. This legislation was intended to ensure that all furniture,
fixtures, footrests, handrests and document holders used in the
federally regulated workplace are ergonomically adequate.

The EU’s VDT Directive

Meanwhile, the European Union (EU) has long acknowledged the
existence of potential hazards associated with VDT use. In 1990,
the EU adopted and issued its Directive, 90/270/EEC "Minimum
Safety and Health Requirements for Work with Visual Display
Units," also referred to as the VDT Directive.

The Directive outlines minimum health and safety requirements
for work with "display screen equipment.” In addition to ergonomic
requirements intended to prevent the incidence of repetitive motion
disorders like CTS, the Directive also requires that VDT radiation
be reduced to "negligible levels,"” and mandates broad workplace
environmental requirements intended to minimize workers’
discomfort. Further, the Directive requires employers to provide
for regular eye exams, and to ensure that the software used with
display screen equipment be "suitable" and "easy to use."

The directive was intended to ensure that VDTs installed for use
after December 31, 1992, must meet all of the broad requirements
outlined. Employers have until the end of 1996 to ensure that
equipment installed prior to the 1992 deadline meets the Directive’s
provisions. Portable display screen equipment including laptop PC
and equipment intended mainly for public (as opposed to
workplace) use are exempt from the provisions of the Directive.

Like most so-called "new approach” directives, 90/270/EEC is an
"incompletely harmonized" directive and does not include the
minimum technical specifications required to demonstrate
compliance with its provisions. Accordingly, it will be left to
private standards bodies like CENELEC to develop and publish the
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actual technical requirements with which employers must comply.
Once those standards have been published in the Official Journal
of the European Communities, EU member states would have had
until December 31, 1992, to incorporate the provisions of the
Directive into their own national laws. However, since the technical
requirements have not yet been published, the Directive is not
expected to be enforced until the technical requirements have been
finalized. '

Although its effects will be revolutionary, the EU’s VDT
Directive has evolved naturally from prior EU law and industrial
practice. The Directive is one of a series designed to improve
occupational health and safety throughout the EU. It legal roots lie
in Article 118a of the Treaty of Rome, which is effectively the
Constitution of the EU. Article 118a authorizes the European
Council to adopt Directives governing worker welfare. Pursuant to
that Article, and initiative on occupational safety was launched. A
major step in the legislation of workplace safety laws in the EU was
the issuance of Directive 89/391/EEC, which paved the way for
further workplace Directives. The VDT Directive, 90/270/EEC,
was issued to ensure the safety and health of employees who use
electronic display workstation. The VDT Directive is, therefore, one
of a group of Directives adapting the general requirements of
89/391/EEC to specific workplace issues.

Technical Requirements for VDTs

The guide to the EC’s workplace objectives is contained in the
Directive’s Technical Annex. It is expected that these objectives
will be formalized with EC-wide standards. The Commission will
select harmonized European Standards and publish them in the
Official Journal. As outlined below, it appears that the Committee
for European Standardization (CEN) will adopt some ergonomic
standard developed by the International Organization for
Standardization (ISO) for this purpose. However, if EC-wide
standards are not available for this purpose, it falls to the individual
national authorities to decide which standards are adequate to meet
the Directive’s objectives.

While the specific technical provisions of the Directive remain to
be defined, national requirements for VDTs in West Germany and
Sweden have existed for a number of years, due largely to pressures
from national unions to create a safe workplace environment free
from repetitive motion and visual strain hazards (see Table 1). In
an effort to establish a reasonable set of ergonomic standards, the
European Computer Manufacturers Association (ECMA), has also
drafted recommendations to assist in the design of VDTs. These
recommendations are contained in ECMA 110(1985) "Ergonomics
- Requirements for Monochromatic Visual Display Devices."
ECMA 110 derives its recommendations largely from the existing
German and Swedish requirements, and may serve as the basis for

ZH1/618 (1980) Safety regulations for display work places

DIN 66234 VDU Workstations
Parts 1,2,3,5 (1980)
DIN 2136 (1980)  Office machines, keyboards, key
position marking system

DIN 2137 (1980)  Alphanumeric office machines,
alphanumeric keyboards; German
keyboards for data input, position of

characters
MPR-P 1987:2 National Council for Metrology and Testing:
(Sweden) Testing Visual Display Units.
TABLE 1: Ergonomic References

Compliance Engineering



Focus on VDTs

future European-wide requirements under the Ergonomics
Directive. Therefore, a closer look at the recommendations of
ECMA 110 may give us a clue as to future ergonomic requirements
in the EC.

As with many requirements in the product safety area, ECMA 110
restricts its concerns to the physical characteristics of the workplace
and the equipment used within it, specifically addressing visual,
acoustical, and postural perception. Since these perceptions include
the entire workplace environment, recommendations for a variety
of office environmental factors, including ambient lighting,
furniture, ambient sound levels, and workstation characteristics are
provided. .

The requirements of ECMA 110 can be divided into two major
sub-categories, the physical characteristics of the workstation, and
the software control parameters of the display. Both areas will have
a strong impact on future workstation design.

Physical Characteristics
Physical characteristics recommended by ECMA 110 include the
following specifications:

® Thekeyboard mustbe separable from the screen by aminimum
distance of 300 mm.

® The screen shall be adjustable (forward and backward)
between -3 degrees and +15 degrees, respectively, from the
vertical.

¢ The slope of the keyboard shall be in the range of 5 degrees to
18 degrees from the horizontal plane.

® The height of the top of the keys in the "C row" (commonly
known as the home row) shall be less than 35 mm from the
work surface.

300 mm min.

Keyboards must be separable from screen by min 300 mm.

-39 +15°

/

By

Screen shall be adjustable (forward and back) between -3° and
+15° respectively from the vertical. The screen cannot swivel
around a rotation of 360°.

FIGURE 1
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