
WORLD CLASS EDUCATION 

PROTECTING VISION IN THE WORKPLACE 

At the end of this lesson you should be able to  

■ Recognize that vision and hearing injuries are preventable when appropriate precautions are taken. 

 ■ Identify the governmental agencies and standards concerned with protecting vision and hearing.  

■ Describe the variety of products that are available to protect vision and hearing.  

■ Understand that industries and companies have a responsibility to protect employees from vision and 
hearing injuries 

PROTECTING VISION IN THE WORKPLACE 
According to All About Vision (2007), “more than 1 million Americans 40 and over are blind from eye disease. 
An additional 2.3 million Americans are visually impaired. Seventeen percent of Americans who are 45 or older 
report some type of vision impairment even when wearing eyeglasses or contact lenses. This percentage rises with 
age, to 26 percent of people age 75 and older. ” A significant amount of the blindness and vision impairment 
among Americans is the direct result of injuries in the workplace. 
Data from the United States Eye Injury Registry (2000) for 1988 to 2000 indicate that 40 percent of serious eye 
injuries take place in the home and 13 percent occur in industrial premises. Kuhn, Master, Witherspoon, 
Morris, and Maisiak (1998) report that “eye trauma is the cause of 40,000 – 60,000 new cases of blindness each 
year. In the working - age population, eye trauma is the leading cause of visual morbidity and blindness. ” 
Each business day, more than two thousand U.S. workers incur job - related eye injuries, with 10 to 20 percent 
of these injuries causing temporary or permanent vision loss. These injuries are most commonly caused by flying 
objects such as bits of metal and glass, tools, particles in the air, and exposure to chemicals or radiation. Ninety 
percent of these injuries could have been prevented or made less severe with protective eyewear (Prevent 
Blindness America, 2005). 
Many safety issues related to the protection of the eyes involve using common sense. Many accidents are 
avoidable if proper precautions are taken. Uncorrected vision problems can cause accidents. It makes sense for 
workers to have their vision checked every year for prescription updates, focusing problems, and medical eye 
problems. 
Employers can also ensure that workers are wearing appropriate protective eyewear. Prevention is the key. The 
following discussion focuses on summarizing and explaining the standards set out by the Occupational Safety 
and Health Administration and the American National Standards Institute for protecting workers ’ vision and 
on describing the various types of protective eyewear. 
Federal Safety Standards 
Under the terms of its enabling legislation, the Occupational Safety and Health Administration (OSHA) has set 
standards, or rules, for eye and face protection. OSHA requires employers to ensure the safety of all employees in 
the work environment. Eye and face protection must be provided whenever necessary to protect against 
chemical, environmental, radiological, or mechanical irritants and hazards. Eye and face protection is addressed 
in specific standards for general industry, shipyard employment, long shoring, and the construction industry. All 
OSHA rules, proposed rules, and notices, including those related to eye and face protection, are published in the 
Federal Register, which is updated daily. General and final rules are then codified in the Code of Federal Regulations 
(CFR), which is updated annually. On its Web site, OSHA (2008) lists the CFR sections that relate to eye and 
face protection (see Exhibit 13.1 ). 



 
In addition, this Web site makes available the standard interpretations that clarify existing OSHA standards 
relating to vision safety and also provides general consensus materials, which are not OSHA standards but which 
contain guidance from organizations such as the American National Standards Institute about worker eye 
protection. 
Twenty - four states, Puerto Rico, and the Virgin Islands have OSHA – approved state or territory plans (with 
standards identical to the federal OSHA standards) and have also adopted their own standards and enforcement 
policies. Some states have adopted somewhat different standards or may have different enforcement policies. 
Section 5(a)(1) of the Occupational Safety and Health Act (which created OSHA) is referred to as the General 
Duty Clause. It requires the employer “to furnish to each of his employees employment and a place of 
employment which are free from recognized hazards that are causing or are likely to cause death or serious 
physical harm to his employees. ” Section 5(a)(2) requires employers to “ comply with occupational safety and 
health standards promulgated under this Act. ” 
Protective Eyewear 
Wearing the correct type of eye protection is an essential element of on - the - job safety. 



The following recommendations compiled by the Department of Energy provide general guidance to all 
organizations for minimizing eye injuries in the workplace. 

 
The American National Standards Institute (ANSI) calls itself the “voice of the U.S. standards and conformity 
assessment system” (ANSI, 2009). A private, nonprofit organization, it represents the interests of governmental 
agencies, academic and international bodies, more than 125,000 companies, and 3.5 million professionals. It 
oversees the creation, promulgation, and use of thousands of norms and guidelines that directly affect businesses 
in nearly every industry sector. ANSI is also the official U.S. representative to the International Organization for 
Standardization (ISO). In August 2003, ANSI issued a new standard (ANSI Z87.1 - 2003) that establishes revised 
performance criteria and testing requirements for devices used to protect the eyes and face from injuries from 
impact, nonionizing radiation, and chemical exposure in workplaces and schools. (This standard does not 
address protection in certain medical settings involving blood borne pathogens or around various types of 
radiation.) It covers all types of relevant protective devices, including spectacles and eyeglasses, goggles, face 
shields, welding helmets, hand shields, and full face piece respirators. The standard contains descriptions and 
general requirements as well as criteria for testing, marking, selection, use, and care. 
As optometrists and other eye - care professionals know, these standards are extremely important when 
prescribing glasses to patients. This ANSI standard has new designations for basic impact and high - impact 
protectors. These two levels of protection have distinct testing and marking requirements. Basic impact lenses are 
tested using a drop ball test (involving a three - eighths - inch metal ball dropped from a height of fifty inches). 
High - impact lenses and all frames have to meet more stringent high - mass and high - velocity impact tests. The 
new standard addresses the topic of which devices must be used in conjunction with safety spectacles or goggles. 
Also, respiratory equipment that offers eye and face protection has been added to the standard. This equipment 
includes both tight - fitting full face piece respirators and loose - fitting respirators. 
To sum up the standard, safety spectacles and goggles, welding shields, and face shields may meet either the basic 
or the high - impact level. Respirators that also provide eye protection, such as tight - fitting full face pieces, loose 
- fitting face pieces, and helmets, must meet the high - impact level. In the new marking requirements, the mark 



that identifies the basic impact level is “Z87.” The mark that identifies the high - impact level is “Z87+.” The 
manufacturer ’ s identifying mark or symbol plus the basic or high - impact level marking must appear at 
designated places on safety spectacles, goggles, face shields, and respirators. And helmets, must meet the high - 
impact level. In the new marking requirements, the mark that identifies the basic impact level is “Z87.” The 
mark that identifies the high - impact level is “Z87+.” The manufacturer’s identifying mark or symbol plus the 
basic or high - impact level marking must appear at designated places on safety spectacles, goggles, face shields, 
and respirators. 
Goggles and Spectacles When face shields and welding shields on respirators can be raised from the normal 
position, ANSI states that the respirator must be used in conjunction with spectacles or goggles. Many 
companies with specific hazardous jobs have additional requirements for safety glasses that protect the eyes and 
the face. 
Cup goggles are designed for operations in which foreign particles might strike the eyes from the sides, top, or 
bottom, such as chipping, grinding, riveting, performing hand tool and machine operations, rail cutting, and 
spike driving. Dust goggles are recommended for use in cement plants and compressed air operations, where 
fine dust particles and powder create severe eye hazards. Dust goggles also protect against the impact of flying 
particles from any direction. Cover goggles are designed to fit over prescription glasses, providing greater 
protection than glasses alone would against all types of airborne foreign particles coming from any direction. 
Cover goggles might be used with jobs such as chipping, grinding, riveting, or machine tool work or any job 
where sparks or fairly small - scale explosion hazards are present. A specially designed goggle is available for 
acetylene welding, cutting, burning, brazing, and furnace operations. 
These goggles provide protection against harmful light rays, glare, and flying sparks. Flexible mask chemical 
goggles are specifically designed to offer protection against corrosive liquid splashes encountered in chemical 
process industries but not from flying particles. Face shields are designed to protect the eyes and face from the 
hazards of sawing, chemical work, buffing, sanding, light grinding, and hazards in the manufacturing of 
incandescent lamps, electronic tubes, and glass bottles. Many types of shields are available. These shields do not 
fully comply with ANSI Z87.1 requirements, so workers need to wear approved safety glasses with them. Welding 
helmets are designed to protect the eyes from injurious light rays emitted during welding operations. Safety 
glasses must be worn under welding helmets. Safety glasses look and feel like an ordinary pair of glasses except 
that the lenses are made of industrial specification safety glass or plastic. This offers increased eye protection 
from flying particles coming from in front of the eye. Plastic lenses, especially those made from polycarbonate, 
offer greater impact resistance than glass lenses and they are lighter. Although plastic lenses are less resistant to 
scratching than glass lenses, abrasion - resistant coatings are now available for plastic and polycarbonate lenses. 
Side shields are often needed and suggested for additional protection. 
Just as some people are long and thin, so are some faces. Other faces are large and round. Not everyone can wear 
the same size glasses or goggles. Safety eyewear must be fitted properly to the individual’s face. Photochromic 
Lenses Photochromic lenses change their degree of tint depending on the amount of available light. ANSI 
standards allow photochromic lenses to be used indoors, but it is recommended that they be used with care in 
jobs requiring precise visual acuity or requiring fast reactions to visual stimuli. Although photochromic lenses 
absorb ultraviolet light, they are not adequate for protection in hazardous radiation environments, such as an 
area where X - rays are taken, and should not be used in these situations. The 
OSHA rules differ from the ANSI standards in the matter of the use of safety glasses with photochromic lenses, 
such as Photo Gray lenses. OSHA prohibits their use in indoor work locations because these variable tint lenses 
can cause temporary vision impairment when the light changes from bright to dim. For example, a forklift 
operator driving back and forth between indoor and outdoor locations should exercise caution in the lenses he 
or she chooses. Photo Gray lenses are allowed to be used inside when lighting conditions do not change 
substantially and when an employee stays constantly in one area, especially where glare or bright lights are a 
problem. Photo Gray lenses may be used by employees working outdoors as long as there are no ultraviolet or 
infrared hazards. 
Contact Lenses Contact lenses have become a popular choice of eyewear over the past fifty years, but there are 
arguments against wearing contact lenses in some workplace environments. Dust or chemicals can be trapped 
behind a lens and cause irritation or damage, or both, to the cornea of the eye. Gases and vapors can cause 



irritation and excessive eye watering. Chemical splashes may be more injurious when contact lenses are worn. If 
lens removal is delayed, first - aid treatment may not be as effective and the eye ’s exposure time to the chemical 
may be increased. There are also arguments for wearing contact lenses in a workplace environment. Contact 
lenses may prevent some substances from reaching the eye, and thus may minimize or even prevent an injury. As 
a result a wide range of opinions about the safety of contact lenses in the workplace has formed, and helpful data 
are hard to find because occupational injury reporting systems do not typically include information about 
contact lens use. 
Basically, it is important to remember that contact lenses are not intended to be used as protective devices and 
are not a substitute for personal protective equipment (PPE). If eye and face protection is required for certain 
work operations, then all workers, including contact lens wearers, should wear the proper protective devices. Safe 
work conditions for all workers are possible only when basic occupational health and safety practices and 
procedures are followed. 
An Example: Lasers 
This section looks at a specific workplace hazard to vision (drawing on U.S. Department of Energy, 1991, and 
All About Eye Safety, 1996) to illustrate the variety of factors that may need to be considered in choosing 
appropriate eye protection. If the eyes are not protected adequately when working with laser beams, severe 
damage can occur. 
The correct choice of lens density and color for goggles is based on the wavelength and power of the specific laser 
being used. Plastic goggles, for example, should not be worn by workers who might be exposed to direct laser 
beams or reflections. To ensure adequate protection, these workers should wear filter safety - glass goggles. In 
general, laser eye protection should be selected on the basis of how well it will protect against the maximum 
exposure anticipated. At the same time, the greatest amount of light possible should be allowed to enter the eye 
to ensure proper sight. The unprotected human eye is extremely sensitive to laser radiation and can be 
permanently damaged from direct or reflected beams. The site of ocular damage for any given laser depends on 
its output wavelength. Laser light in the visible and near infrared spectrum can cause damage to the retina, 
whereas wavelengths outside this region (that is, the ultraviolet and far infrared spectrums) are absorbed by the 
anterior segment of the eye, causing damage to the cornea and to the lens. The extent of the damage is 
determined by the laser irradiance, exposure duration, and beam size. As laser retinal burns may be painless and 
the damaging beam sometimes invisible, maximum care should be taken to provide protection for all persons in 
settings where a laser is in use. 
Protective eyewear in the form of goggles, glasses, and shields is the principal means of ensuring against injury, 
and must be worn at all times during laser operation. 
Laser safety eyewear is designed to reduce the amount of incident light of specific wavelengths to safe levels, 
while transmitting sufficient light for good vision. In accordance with ANSI guidelines (ANSI Z136.3), each laser 
requires a specific type of protective eyewear, and factors that must be considered when selecting laser safety 
eyewear include laser wavelength and peak irradiance, optical density, visual transmittance, field of view, effects 
on color vision, absence of irreversible bleaching of the filter, comfort, and impact resistance. Ignorance of any of 
these factors may result in serious eye injury. Items of laser safety eyewear often look alike in style and color, so it 
is important to check both the wavelength and optical density imprinted on this eyewear prior to laser use, 
especially in multi - wavelength facilities where more than one laser may be located in the same room. Color 
coding of laser hand pieces and laser safety eyewear may help to minimize confusion. Laser safety eyewear should 
not be moved between laser rooms nor should it be carried in lab coat pockets between uses. 
The integrity of laser safety eyewear must be inspected regularly because small cracks or loose - fitting filters may 
transmit laser light directly to the eye. With the enormous expansion of laser use in medicine, industry, and 
research, every facility must formulate and adhere to specific safety policies that appropriately address eye 
protection. All About Eye Safety (1996), states that “each laser facility must develop its own safety procedures to 
be enforced by an appropriately trained Laser Safety Officer for the facility” Employers should undertake an 
adequate risk assessment and seek competent advice from a specialist who is familiar with the specific business. 
Risk assessment and accident prevention measures should take into account the individual workers’ differences 
and the various jobs that are specific to the business in order to prevent vision injuries. In an environment that is 



dusty, where the air is full of particulate matter, the type of protective eyewear and protective breathing 
equipment would vary for someone using dangerous power tools or electrical machinery. 
Other issues of concern: 
 

■ Good lighting in the workplace 
■ Safe workplace access and exit 
■ Well- maintained pedestrian and traffic routes in the workplace 
■ Clear communication and good signing of hazards and risks in the workplace 
Eye injuries occur without any warning. One moment a person can have perfectly normal eyes, and the next 
moment he or she may be blind or at least in severe pain. Therefore employers and workers should be eternally 
vigilant and aware of situations that could lead to injury. All precautions should be taken to avoid injury. Repair 
of a grave injury is almost impossible, and prevention is most certainly better than a cure. One key role of health 
promotion programs in the workplace should be to promote awareness among employees about how to protect 
their eyes, and what to do in the case of injury. 
 


