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Recognizing a “Recognized Hazard”! 
 
 
 
Introduction: 
 
Early in 2001 an office Ergonomics Program (EP), a series of standards and proces
be enforced under the OSH Act, came into effect.  Before full compliance was req
(October. 2001) EP was repealed by the new administration on the basis that i
“unduly burdensome and overly broad regulation”.  During those months in 
following years of consideration to available science at that time and debate, incl
commentary by expert witnesses, it could be considered that if a single occurren
Carpal Tunnel Syndrome in a computer user was observed by an employer it
unlawful anywhere that employer operated within the United States of America to 
the use of [then] conventional computer mice and keyboards in that workplace for 
than four hours a day.  It should be clearly understood that enforcement was ne
requirement as EP was repealed before compliance came into effect. 
 
While the precedent for the bill, due to the growing costs of musculoskeletal diso
(MSD), was totally understandable and warranted, it is a view that the bill as en
imposed penalties on business employers for circumstance that in some cases was be
an employer’s control.  The bill is broad in it application covering many industrie
this document analyses only those issues relating to computer input and the u
computer mice specifically.  Within that confine and in relation to computers
implementation of this Law, from one analogous perspective, applies legis
restrictions that set speed and distance-between limits for motor vehicles because a
in the braking system has been found.  This penalizes drivers rather than facili
recognition of key flaws so that industry itself and where tools are required, indu
that supply industry, can resolve the issues.   
 
In the case of computer input devices: it would have effectively put a “date stam
design after which their would have been no commercial advantage to those who se
improve the ergonomic design of tools as the law would have been “Orwellian”, vie
all computer mice as equal.  We consider that some mice are far more equal than o
and that a review of US Government documentation in regards to its findings
precipitated the enactment of this law are supportive of that view.  We also conside
the findings are as a result of the most comprehensive study into office ergonomics
undertaken and, while not law, represent standards and areas for attention by all ind
and industry toolmakers.  In repealing the law it was not stated that the findings
wrong just that the law was “burdensome”, and that other ways would be looked
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These Government documents are therefore a template for “other ways” and provide an 
authoritative source of ergonomic information that can be used as a guide by industries 
that employ and as a standard by those industries that provide the tools of employment. 
 
In relation to computer mice: we therefore view the fact that the restriction of their use to 
only 4 hours a day represents a view as to the state of the art in their design at that time.  
This is further upheld by a standard that came and remains in law, called Section 508 that 
also sets standards for computer input device design.  But despite the EP and Section 508 
Law the design of computer mice in particular remains the same even though under 
Section 508 Law there should be commercial advantage to do so for whoever achieves 
the standard objective were it, in our opinion, fully enacted.  Input device manufacturers, 
not only because they are typically US employers themselves, could have been expected 
to have been privy to the fact and the content of the law that limited the use of their 
products for four hours a day.  Yet despite what can only be concluded as the US 
Government recognizing the use of designs at that time as hazardous and therefore 
legislated against them, manufacturers do not appear to have responded to these findings 
with new products.  Designs remain ostensibly the same, or at least take little account of 
the findings and ergonomic risks reported on input products are non specific warnings, 
this despite US Government findings that relate to specific risks.  Should, as US 
employers, Corporate entities with a duty to shareholders and product manufacturers with 
at risk customers, they not have been prepared to respond to a law that was heralded far 
in advance of its enactment with elevated risks warnings on their products? An example: 
“OSHA consider the use of a twisted wrist posture and constant grip for more than 4 
hours total a day as a significant risk in the development of Musculoskeletal Disorders 
affecting the hands, wrists, arms and shoulders.” 
 
The rest of this document will, by abstract, refer to relevant conclusions and findings of 
the US Government as recorded in the Federal Register as two documents.  The Proposed 
Rule Making document and the Final Rule document.  Links to these (large) documents 
are provided so that the points referred to, referenced by their page number, can be seen 
in context. 
 
DEPARTMENT OF LABOR 
Occupational Safety and Health Administration 
29 CFR Part 1910 
[Docket No. S–777] 
RIN 1218–AB36 
Ergonomics Program 
AGENCY: Occupational Safety and Health Administration (OSHA), Department of 
Labor. 
ACTION: Proposed rule; request for comments: scheduling of informal public hearing. 
 
Four Links are provided of 50 pages each.  All links combined constitute the single 
document (200 pages total). 
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http://www.sba.gov/advo/laws/is_ergopr1.pdf
http://www.sba.gov/advo/laws/is_ergopr2.pdf
http://www.sba.gov/advo/laws/is_ergopr3.pdf
http://www.sba.gov/advo/laws/is_ergopr4.pdf  
 
DEPARTMENT OF LABOR 
Occupational Safety and Health Administration 
29 CFR Part 1910 
[Docket No. S–777] 
RIN 1218–AB36 
Ergonomics Program 
AGENCY: Occupational Safety and Health Administration (OSHA), Department of 
Labor. 
ACTION: Final rule. 
 
611 page (10.5 Mb download) single document.  OSHA archive notated. 
 
“NOTICE: This is an OSHA Archive Document, and no longer represents OSHA Policy. 
It is presented here as historical content, for research and review purposes only.” 
 
http://www.osha.gov/FedReg_osha_pdf/FED20001114.pdf   
 
Abstracts from the first document with commentary.  
[Federal Register Page No. Reference] 
Commentary in italics 
 
Department of Labor 
Occupational Safety and Health Administration 
29 CFR Part 1910 
Ergonomics Program; Proposed Rule: 
 
[65768] SUMMARY: The Occupational Safety and Health Administration is proposing 
an ergonomics program standard to address the significant risk of work-related 
musculoskeletal disorders (MSDs) confronting employees in various jobs in general 
industry workplaces.  General industry employers covered by the standard would be 
required to establish an ergonomics program containing some or all of the elements 
typical of successful ergonomics programs: management leadership and employee 
participation, job hazard analysis and control, hazard in formation and reporting, training, 
MSD management, and program evaluation, depending on the types of jobs in their 
workplace and whether a musculoskeletal disorder covered by the standard has occurred. 
 
The statement “the significant risk of work-related musculoskeletal disorders” must 
define that commentary made as to specific products as specific risk. 
 

http://www.sba.gov/advo/laws/is_ergopr1.pdf
http://www.sba.gov/advo/laws/is_ergopr2.pdf
http://www.sba.gov/advo/laws/is_ergopr3.pdf
http://www.sba.gov/advo/laws/is_ergopr4.pdf
http://www.osha.gov/FedReg_osha_pdf/FED20001114.pdf
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[65769] C. The Science Supporting the Standard A substantial body of scientific 
evidence supports OSHA’s effort to provide workers with ergonomic protection (see the 
Health Effects, Preliminary Risk Assessment, and Significance of Risk sections of this 
preamble, below). This evidence strongly supports two basic conclusions: (1) There is a 
positive relationship between work-related musculoskeletal disorders and workplace risk 
factors, and (2) ergonomics programs and specific ergonomic interventions can reduce 
these injuries. 
 
And 
 
The evidence, which is comprised of peer-reviewed epidemiological, biomechanical and 
pathophysiological studies as well as other published evidence, includes: More than 
2,000 articles on work-related MSDs and workplace risk factors; A 1998 study by the 
National Research Council/National Academy of Sciences on work-related MSDs; A 
critical review by NIOSH of more than 600 epidemiological studies (1997); A 1997 
General Accounting Office report of companies with ergonomics programs; and 
Hundreds of published ‘‘success stories’’ from companies with ergonomics programs; 
Taken together, this evidence indicates that: High levels of exposure to ergonomic risk 
factors on the job lead to an increased incidence of work-related MSDs; 
 
Reducing these exposures reduces the incidence and severity of work-related MSDs; 
Work-related MSDs are preventable; and Ergonomics programs have demonstrated 
effectiveness in reducing risk, decreasing exposure and protecting workers against work-
related MSDs. 
 
This clearly establishes the extent of the investigation and OSHA’s beliefs, based upon 
scientific and environment feedback, that there is a degree of risk that can be managed if 
addressed. 
 
[65773 ] 4. Enforcement In the absence of a federal OSHA ergonomics standard, OSHA 
has addressed ergonomics in the workplace under the authority of section 5(a)(1) of the 
OSH Act. This section is referred to as the General Duty Clause and requires employers 
to provide work and a work environment free from recognized hazards that are causing or 
are likely to cause death or serious physical harm.  
 
Despite the Act being repealed, the findings and conclusions drawn by OSHA in the 
process must constitute “recognized hazard” and therefore fall under the scope of 
Section (A)(1) of the OSH Act. This is the prevailing law as of today. 
 
[65774] III. Pertinent Legal Authority 
The purpose of the Occupational Safety and Health Act(‘‘OSH Act’’), 29 U.S.C. 651 et 
seq., is ‘‘to assure so far as possible every working man and woman in the nation safe 
and healthful working conditions and to preserve our human resources.’’ 29 U.S.C. 
651(b). To achieve this goal Congress authorized the Secretary of Labor to promulgate 
and enforce occupational safety and health standards. 29U.S.C. 655(b) (authorizing 
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promulgation of standards pursuant to notice and comment), 654(b) (requiring employers 
to comply with OSHA standards). A safety or health standard is a standard ‘‘which 
requires conditions, or the adoption or use of one or more practices, means, methods, 
operations, or processes, reasonably necessary or appropriate to provide safe or healthful 
employment or places of employment.’’ 29 U.S.C. 652(8). A standard is reasonably 
necessary or appropriate within the meaning of Section 652(8) if: A significant risk of 
material harm exists in the workplace and the proposed standard would substantially 
reduce or eliminate that workplace risk; It is technologically and economically feasible;  
 
……………… A standard is technologically feasible if the protective measures it 
requires already exist, can be brought into existence with available technology, or can be 
created with technology that can reasonably be expected to be developed. American 
Textile Mfrs. Institute v. OSHA (Cotton Dust), 452U.S. 490, 513 (1981), American Iron 
and Steel Institute v. OSHA (Lead II), 939 F. 2d 975, 980 (D.C. Cir. 1991). A standard is 
economically feasible if industry can absorb or pass on the costs of compliance without 
threatening the industry’s long-term profitability or competitive structure. See Cotton 
Dust, 452 U.S. at 530 n. 55; Lead II, 939 F.2 dat 980.A standard is cost effective if the 
protective measures it requires are the least costly of the available alternatives that 
achieve the same level of protection. Cotton Dust, 453 U.S. at 514 n. 32; International 
Union, UAW v. OSHA (LOTO III), 37 F.3 d 665, 668 (D.C. Cir. 1994). 
 
While this preamble relates to the standards, it also indicates that technological 
feasibility and economic feasibility are considerations as to risk factors.  However we 
have proven the technological feasibility of an alternative design and the kinetics of a 
free market should result in no financial burden being imposed when sales volumes of 
technologically superior products are allowed to earn an appropriate portion of the 8-10 
million per month sales volumes that current mice products are estimated to sell at 
world-wide. 
 
[65777] Other general industry jobs in which covered MSDs occur. In general 
industry jobs other than manufacturing and manual handling, exposure to MSD hazards is 
more variable, depending on particular work activities and conditions. There are, 
however, a very large number of MSDs reported outside manufacturing and manual 
handling jobs. An employer’s report of a work-related MSD that is serious enough to 
result in work restrictions, days away from work or medical treatment, is a logical 
indicator that MSD hazards are likely to be present in a job. OSHA is therefore extending 
coverage to jobs in which covered MSDs occur. This scope of coverage will reach jobs in 
which MSD hazards are likely to be present while excluding other jobs unless and until a 
covered MSD occurs in them. Evidence of the severity of the MSD problem outside of 
manufacturing and manual handling includes the following. In 1996, about 230,000 LWD 
[Lost Work Days] MSDs were reported in jobs other than manufacturing and manual 
handling. The annual LWD MSD rates that year exceeded 1 per 1,000 in all but three 
general industry sectors that typically do not involve manufacturing or manual handling 
jobs. A significant percentage of carpal tunnel syndrome (CTS) cases, the type of MSD 
generally requiring the most extensive recovery time, is found in jobs other than 
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manufacturing or manual handling. In 1996, CTS cases resulted in the highest median 
number of days away from work for any injury or illness: 25 days for CTS compared to 5 
days for all injuries and illnesses combined. That year, more than 57% of lost-workday 
CTS cases involved more than 20 days away from work, and more than 42% of all lost-
workday CTS cases involved more than 30 days away from work. For amputations and 
fractures, 32% and 36% of cases, respectively, involved more than 30 days away from 
work. 
 
CTS cases were singled out and recognized as occurring outside of manufacturing and 
manual handling.  OSHA was to extend and include all industrial occupations where CTS 
occurrence was found. 
 
[65783] MSDs develop as a result of repeated exposure to ergonomic risk factors. The 
proposed rule covers the following ergonomics risk factors: Force (including dynamic 
motions), Repetition, Awkward or static postures, Contact stress, Vibration, Cold 
temperatures 
 
EXAMPLES OF MUSCULOSKELETAL DISORDERS THE ERGONOMICS 
PROGRAM STANDARD WOULD COVER IF CONDITIONS OF THE STANDARD 
ARE MET: Carpal tunnel syndrome, Epicondylitis, Herniated spinal discs, Tarsal tunnel 
syndrome, Raynaud’s phenomenon, Sciatica, Ganglion cyst, Tendinitis, Rotator cuff 
tendonitis, DeQuervain’s disease, Carpet layers knee, Trigger finger, Low back pain. 
 
The presence of MSD signs and/or symptoms is usually the first indication that an 
employee may be developing an MSD. The proposed rule defines both terms. MSD signs 
are objective physical findings that an employee may be developing an MSD. MSD 
symptoms, on the other hand, are physical indications that an employee may be 
developing an MSD. 
 
Symptoms can vary in severity, depending on the amount of exposure to MSD hazards. 
Often symptoms appear gradually, for example, as muscle fatigue or pain at work that 
disappears during rest. Usually symptoms become more severe as exposure continues. 
For example, tingling in the fingers that formerly occurred only when the employee was 
doing a repetitive task subsequently continues even when the employee is off work or at 
rest. If the employee continues to be exposed, symptoms may increase to the point that 
they interfere with performing the job. For example, as exposure continues the 
employee’s grip strength (e.g., ability to hold or grip an object or exert pressure with the 
hand) may decrease to the point where the employee has difficulty holding tools or 
gripping objects. Finally, pain may become so severe that the employee is unable to 
perform physical work activities).  
 
Table IV–4 includes examples of MSD signs and symptoms that OSHA is proposing to 
cover in this standard: 
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Table IV–4 EXAMPLES OF MSD SIGNS AND SYMPTOMS MSD SIGNS MSD 
SYMPTOMS: Deformity, Numbness, Decreased grip strength, Tingling Decreased range 
of motion, Pain, Loss of function, Burning, Stiffness, Cramping 
 
What MSDs does this standard cover?  
The proposed rule does not cover all MSDs, and thus a report of an MSD would not 
automatically require the employer to set up an ergonomics program or to provide MSD 
management. The proposed rule only covers those MSDs that meet all of the following 
requirements: They are ‘‘OSHA recordable’’ MSDs, and They are reported after the 
effective date of the standard, and They meet the screening criteria in §1910.902 (i.e., 
physical work activities and/or conditions are reasonably likely to cause the type of MSD 
reported and are a core element of the job and/or make up a significant amount of the 
employee’s work time). 
 
This section is mainly to demonstrate the scope and the extension into new areas that 
have been recognized as problems, though they remain risk at this time. 
 
[65808] Repetition.  
Repetition refers to performing a task or series of motions over and over again with little 
variation. When motions are repeated frequently (e.g., every few seconds) for prolonged 
periods (e.g., several hours, a work shift), fatigue and strain of the muscle and tendons 
can occur because there may be inadequate time for recovery. Repetition often involves 
the use of only a few muscles and body parts, which can become extremely fatigued 
while the rest of the body is little used.  
 
Awkward postures.  
Awkward postures refer to positions of the body (e.g., limbs, joints, back) that deviate 
significantly from the neutral position (1) while job tasks are being performed. For 
example, when a person’s arm is hanging straight down (i.e., perpendicular to the 
ground) with the elbow close to the body, the shoulder is said to be in a neutral position.  
 
(1) Neutral posture is the position of a body joint has requires the least amount of muscle activity to maintain. For example, the wrist 

is neutral in a handshake position, the shoulder is neutral when the elbow is near the waist, the back is neutral when standing up 

straight. 

 
Static postures.  
Static postures (or ‘‘static loading’’) refer to physical exertion in which the same posture 
or position is held throughout the exertion. These types of exertions put increased loads 
or forces on the muscles and tendons, which contributes to fatigue. This occurs because 
not moving impedes the flow of blood that is needed to bring nutrients to the muscles and 
to carry away the waste products of muscle metabolism. Examples of static postures 
include gripping tools that cannot be put down, holding the arms out or up to perform 
tasks, or standing in one place for prolonged periods. 
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The need for the avoidance of Repetition, Awkward postures and Static Posture issues we 
have referred to many times in relation to the use of computer mice.   Here OSHA has 
defined situations that are directly applicable to the mouse application.  This also clearly 
defines the issue of neutral posture, which is often obfuscated by manufacturers by using 
terms such as “natural” and the blatant misuse of “neutral posture”.  Under Section 
508, in one part relating to computer mice, the requirement is to “not twist the wrist”.  
While the GSA has stated they will not formally interpret or qualify the standards and 
rely on vendor representation, this OSHA statement clearly defines that a Neutral, so 
untwisted wrist, is in the handshake position. 
 
[65815] Further commentary on Awkward and Static Postures and referring to, in one 
part, tool design and in another, mouse usage. 
 
Awkward postures: There are several reasons why employees may be exposed to 
awkward postures when they are using hand and power tools. Awkward postures may be 
the result of bad tool design or workstation layout. Others may be poorly designed for the 
task so that the posture (awkward posture) requires more force and leads to overexertion 
of the fingers, hand, wrist, elbow, or shoulder (such as the use of a 90’ screwdriver when 
an in-line screwdriver is more appropriate). A pistol grip electric drill may be fine on a 
vertical surface but on a horizontal surface the operator must turn the drill 90’ to use it. 
Any force that must be maintained on the tool requires much more contraction of the 
muscles, which leads, in turn, to more rapid fatigue. Examples: Reaching over a barrier to 
operate a rivet gun, or Squatting to tighten 20 bolts on a pipe flange.  
 
Static postures. In many jobs the work situation requires that the worker constantly hold 
the tool and does not allow the worker to put the tool down. As a result, the grasp 
muscles and other support muscles are constantly active or statically loaded. Tools that 
require the worker to maintain some level of exertion to achieve a steady flow or activity 
such as a glue gun or a frosting bag require the muscles to be constantly in 
tension/contraction and applying some level of force. When workers have to hold a tool 
without putting it down, they must maintain the muscles in contraction. Mouse users who 
grip a mouse constantly because their work requires so much click and drag also 
experience these low but constant forces. Over time, fatigue of muscles and inflammation 
of tendons occurs. 
 
A recognition of tool design is had, so the constant application of grip and the 
consequential fatigue that occurs.  Hence in our industry changing approach to input we, 
in our products, recognize and deal with the same factors that OSHA have identified as 
relevant risk.  Anti.Fatigue™ is our strategy, Gripless and Clickless hardware with 
Brakemoor™ passive breaks for recovery. 
 
[65870] Output Force.  
The force exerted by body parts to move or hold the work piece (often against gravity) is 
obviously a function of muscle force. However, the relationship is strongly affected by 
other variables, the most important being posture. Deviations from a so-called ‘‘neutral 
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posture’’ (see Section 2.b) can dramatically reduce the amount of muscle force translated 
into output force. The ‘‘lost’’ force is generally seen in inefficient coupling of the 
contractile proteins in muscle fibers or in force exerted by muscles and tendons against 
adjacent anatomical structures as the force transmission changes direction. In addition, 
most holding and moving tasks involve input from several muscles, often working in 
opposition. Skilled, small-motor activities involve co-contraction of antagonist muscles 
to generate precisely graded movements, joint stabilization, or holding forces. Thus, 
substantial muscle activity can be associated with very little net output force. In addition, 
these co-contractile forces act additively on the joint components (ligaments, cartilage, 
and bone). For the researcher, this has important implications. For example, 
measurements of the weight of a work piece or the finger forces necessary to move a 
computer mouse may substantially underestimate the potential damage to the muscles, 
tendons, joints and other soft tissues involved. 
 
The negative impact of low force work has been investigated since this document was 
scripted. The impact of repetition, even under light work is now better understood and 
documented even to the point that it is now understood that nerve damage that might 
arise can cause the release of cytokine.  Cytokine causes malaise and fatigue syndromes 
that were once thought a reason for MSD development, whereas now MSD progress may 
be viewed as having a chemo-psychological impact upon workers developing injury.  In 
terms of mouse use, it is clearly identified here that computer mouse work damage 
potential may have been severely underestimated. 
 
[65871]  Under a section called External Compression………………..The most 
common sites for compression MSDs are in the hands and wrists. Since natural selection 
has resulted in well-developed, padded gripping areas on the hands (in particular, finger 
pads and the thenar and hypothenar pads on the palm), injury is most often seen outside 
these areas: the sides of the fingers, the palm, and the ventral side of the wrist.  
 
In removing the need to grip mice the users hand is rested in the AirO2bic mouse and 
upon the user’s hypothenar eminence, which is indicated to be an area outside of 
“usual” damage locations.. 
 
[65877] Under laboratory evidence: ……………….In addition, extreme postures can 
require elevated muscle activity simply to overcome the resistance of passive tissues. 
Zipp et al. (1983, Ex. 26–1270) found that adopting an extremely pronated forearm 
position (such as that required by computer keyboard operation [focus at this time was 
upon keyboard impact, this is the same position however as adopted when mousing 
conventionally and the same outcome applies]) requires high muscle activity, even 
without any external loading. Non-extreme postures can still trap tissues in injurious 
positions. Smith, Sonstegard, and Anderson (1977, Ex. 26–1006) demonstrated that even 
non-extreme wrist flexion can cause the finger flexor tendons to compress the median 
nerve. Buchholz et al. (1988, Ex. 26–1297) detail a sophisticated modeling approach that 
explains the measured increased muscle force demands associated with non-optimal grip 
diameters (putting the fingers into awkward biomechanical relationships). 
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Neutral postures are once more indicated as preference by this work; 
continued………Nerve tissue may also be at risk in anatomical sites associated with 
awkward posture. Any posture that compresses or crushes a nerve may cause the 
histological changes noted in Section C.3.a. Human studies (Armstrong et al., 1984, Ex. 
26–1293) have shown that histological changes (edema, thickening, fibrosis) occur in 
nerves at the site of compression injury and possibly at sites of bending (e.g., the ulnar 
nerve at the elbow). The human cadaver studies (Cobb et al., 1996, Ex. 26–98) and 
healthy volunteer studies (Rempel et al., 1997, Ex. 26–889; Keir et al., 1998, Ex. 26–289) 
cited above also demonstrate that non-neutral hand postures, combined with forceful 
loading of fingertips, result in elevated carpal tunnel pressures, well within the range 
demonstrated to cause damage to animal neurons. Rempel et al. (1998, Ex. 26–444) cite 
eight human studies measuring pressure in the carpal tunnel when the wrist is in a flexed 
or extended posture relative to a neutral posture. Most of these studies show elevation of 
carpal pressure, again into the range that causes damage in the animal studies. 
 
Further evidence for the potential for damage in the mousing posture. 
 
This next section is relatively long and to some degree technical.  The significance of it is 
that we, Designer Appliances, Inc., have spent much time performing [desktop] 
researching into mechanisms that can explain why the humble computer mouse can be 
complicit in injuries that impact the “computerized-world”.  As a computer input device 
manufacturer we have been a lone, so ignored, voice when we have opined upon a view 
of the pathology and morphology of muscle injury in relation to mouse use.  To now find 
that an authoritive document by the US Government has for some six years described the 
same process is both rewarding and frustrating!   
 
[65904] …………..It must also be appreciated that work does not have to be repetitive or 
forceful to cause MSDs. Static postures involve repeated and prolonged low force 
contraction of low-threshold motor units. Although the total workload is low, the 
individual muscles and muscle fibers may approach their maximal capacity, which can 
lead to injury (Hagg, 1991, Ex. 26–427). For example, intramuscular pressures associated 
with static muscle contraction have the potential to cause muscle tissue injury. The 
magnitude of intramuscular pressure varies significantly depending on individual muscle 
characteristics (there are greater pressures in contracting bulky muscles as opposed to 
thin ones) and location (constricting fascial compartments and adjacent bony structures 
may increase pressures reached during contraction) (Sjogaard and Sogaard, 1998, Ex. 26–
1322). Muscle activity and position also determine intramuscular pressures. Herberts et 
al. (1984, Ex. 26–51) demonstrated that increased hand loads and larger degrees of arm 
elevation will increase EMG activity and intramuscular pressures in shoulder girdle 
muscles (deltoid, infra- and supraspinatus, trapezius). This may be noted during static 
work tasks adopted to stabilize hand tools near shoulder heights during assembly or 
construction. While very forceful muscle contractions may produce intramuscular 
pressures that exceed systemic blood pressure, supravenous intramuscular pressures 
exceeding 40 to 60 mm Hg have even been observed in the supraspinatus muscle during 
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static contractions of less than 10% of MVC [Maximum Voluntary{muscle} Contraction] 
(Jarvholm et al.,1989, Ex. 26–967; Sjogaard et al., 1996, Ex. 26–213). Therefore, muscle 
pressures during low-force static work may approach the range of diastolic pressures. Of 
importance, diastolic pressures are more significant than mean blood pressures for 
maintaining blood flow in low-flow situations (Sjogaard et al., 1986, Ex. 26–207), 
resulting in the potential for damage to muscle tissues. The mechanism of muscle injury 
associated with elevated intramuscular pressures relates to secondary abnormalities of 
microcirculatory regulation caused by these pressure increases. As a result, several 
changes are noted. Diminished oxygen supply to muscle tissue will reduce its capacity to 
convert chemical to mechanical energy. Persistent contraction may increase tissue edema, 
potentially increasing tissue pressures and further impairing microcirculation.  
 
In other circumstances, the recruitment of only a limited number of fibers can result in 
high fiber stress distributed across the few fibers involved in the contraction, although 
total muscle forces may be low. Because highly repetitive tasks can only be sustained for 
prolonged periods when low force is involved, type I fibers are more likely to be involved 
in repetitive injury.  
 
Increasing attention has been paid to metabolic and neuroregulatory factors to better 
understand the relationship between acute muscle fatigue and the development of chronic 
muscle disorders, as well as to characterize the pattern of pain symptoms that affect the 
neck, shoulders, forearms, wrists, and fingers in manually intensive tasks that occur well 
below the MVC. Higher subjective levels of fatigue as well as electrophysiological 
evidence of fatigue are more common in large muscle groups, such as the neck and 
shoulder muscles, when activities are static and repetitive rather than dynamic (Sjogaard, 
1988, Ex. 26–830). During low levels of exertion, skeletal muscle recruitment primarily 
activates the slower and less fatigable type I muscle fibers because of their lower 
thresholds (Henneman and Olson,1965, Ex. 26–139) Lieber and Friden (1994, Ex. 26–
559) have demonstrated an activation sequence by which these smaller, more fatigue-
resistant muscle units are first recruited, followed by stronger, more easily fatigued 
fibers. These smaller fibers are the ‘‘Cinderella fibers,’’ so named because they are 
always working in lower-threshold activity, which can be insufficient to recruit stronger 
fibers (Henneman and Olson, 1965, Ex. 26–139). 
 
The concerns with sustained low-level activity are multifold. Limited muscle fiber 
recruitment can result in higher individual fiber stresses distributed across the few fibers 
involved in the contraction, although total muscle forces may be low. Because highly 
repetitive tasks can only be sustained for prolonged periods of time when low force is 
involved, type I fibers are more likely to be involved in repetitive injuries. The prolonged 
recruitment of limited numbers of motor units, even during situations with low stress on 
these muscle fibers, can deplete available energy, producing eventual fatigue and injury 
(Lieber and Friden, 1994, Ex. 26–559). At low contraction levels, membrane resting 
potential is maintained in all fibers, including activated fibers (Sjogaard et al., 1996, Ex. 
26–213). Potassium-flux—induced fatigue is an important homeostatic mechanism for 
protecting essential ATP stores, but this essential mechanism is bypassed at lower 
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activity levels. A fatigued muscle that will not contract prevents direct tissue damage. 
Otherwise, the infusion of cytosolic calcium continues. Although calcium is essential for 
contraction, its build-up is directly damaging to membrane lipids and mitochondria. 
There is mounting evidence that types of lower-output activity that bypass homeostatic 
protection can dispose active muscle to silent but significant injury. Skeletal muscle 
recruitment may also explain the observation that eccentric muscle contraction more 
commonly causes muscle injury than does concentric contraction (Friden and Lieber, 
1994, Ex. 26–559), since this type of contraction primarily involves the fastest fibers with 
the lowest oxidative capacity.  
 
Finally, age effects on skeletal muscle generally result in greater susceptibility to injury 
with repeated loading. With aging, muscle contractility is diminished (Thelen et al., 
1996a, Ex. 26–219), muscle mass and maximum isometric force declines (Faulkner and 
Brooks, 1995, Ex. 26–1410),and the rate of developing force and power is lower 
(Thelenet al., 1996b, Ex. 26–220). In older individuals, physical conditioning has more 
impact on power than it does on force. Age-related changes appear to be an intrinsic 
function of muscle fibers themselves, rather than a change in muscle recruitment patterns. 
Injuries from eccentric contractions in older animals heal more slowly and show a greater 
force deficit (injury effect) than in younger animals.  
 
In summary, a significant body of evidence supports the conclusion that conditions often 
present at work can be pathogenetic and pathophysiologic links with many muscular 
disorders. There is strong physiologic evidence that sub-maximal muscle contraction, 
which is the prevailing pattern in the American manufacturing and office workplace, can 
produce patterns of chronic muscle injury. Potential etiologies include abnormalities in 
motor unit recruitment, tissue loading in susceptible positions, altered muscle metabolism 
and blood flow, energy depletion and fatigue, inflammation, and altered tissue repair. 
This is especially true when work evolves away from tasks that approach the limit of 
contractile forces, and specific pathways of injury, rather than force itself, become the 
critical elements in understanding disease. Applying ergonomic principles to muscle 
physiology is intended to preserve mechanical output while preventing tissue injury. 
 
This explanation that OSHA provides is effectively “the consequence of modern life”, it 
reflects that we are at an end-stop in the design of man that now has to be managed.  
There is no fix only management and the two variables, considering that the need to do 
“the work” is not a variable, is how and with what we do the work and how long the 
work is done for.  We have always stated that our products extend capability, but not 
indefinitely which is reflected in the fact that as well as developing lower biomechanical 
load neutral posture products in terms of wrist twist and grip, and click-less software we 
are the only computer mouse manufacturer to have developed a break timer program that 
recognizes that fatigue occurs in both mouse and keyboard activities of computer work. 
 
 
DEPARTMENT OF LABOR 
Occupational Safety and Health Administration 
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29 CFR Part 1910 
[Docket No. S–777] 
RIN 1218–AB36 
Ergonomics Program 
AGENCY: Occupational Safety and Health Administration (OSHA), Department of 
Labor. 
ACTION: Final rule. 
 
 
[63807]……………A single-MSD trigger [the occurrence of an injury that precipitates 
the need for ergonomic management under the Law] is appropriate for this purpose. Most 
important, a one MSD trigger is necessary to prevent the occurrence of serious and 
disabling MSDs. There is abundant record evidence that early detection and intervention 
can halt the progression of most MSDs, and reduce their severity (Tr. 7687–88, Ex. 32–
450–1). On the other hand, where medical treatment and ergonomic interventions are 
delayed, it is more likely that conservative treatment will be less effective or will not 
even be an available option, or that the MSD condition will not be reversible and the 
employee will be permanently disabled (Ex. 38–285). For example, if carpal tunnel 
syndrome and other nerve-related MSDs go untreated long enough, damage to the nerves 
will be irreversible (Ex. 37–17,Tr. 13349 (the nerve dies)). 
 
Prevention is the earliest form of treatment! A lack of a response to OSHA’s findings 
could become seen to have contributed to the permanent disability of some mouse 
product users within the scenario described!   
 
[68315]………………… Similarly, Nordstrom et al. (Ex. 26–900) observed that the risk 
of carpal tunnel syndrome began to increase among workers whose jobs involved wrist 
bending or twisting after exposures of 3.5 hours compared to groups exposed for less 
than 3 hours (Odds Ratios of 1.34 with 0.25–1.75 hours exposure, 1.23 with 2–3 hours 
exposure, and 2.33 with 3.5–6 hours of exposure). 
 
[68518]………And from Dr. Nicholas Warren, University of Connecticut (Tr. 1078–79): 
When I work with an individual with, for instance, carpal tunnel syndrome, carrying out 
forceful, repetitive tasks over most of a nominal 40 hour work week and then often into 
another 10 hours of voluntary overtime, it’s painful to hear an insurer gleefully inform 
me that this person bowls in a league on Saturday night. It is equally painful to hear the 
worker blame him or herself by saying, ‘‘That’s probably because I knit,’’ when, in fact, 
a clear objective assessment of the workplace risk factors reveals that these are much 
more important in the etiology of his or her disease. 
 
These two separate items are paired simply to demonstrate the depth of research and 
with it the understanding that OSHA has gone into, but the lack of its application, and 
some might say the injustice that occurs, in the real world.   
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[68276]…………… Many commenters said that manufacturing and manual handling 
jobs should not be singled out because MSD hazards were present and MSD rates were 
high in other jobs and industries (Exs. 30–626, 30–2208, 31–156, 500–218). For 
example, participants said that there were many MSD hazards and MSDs in ‘‘any job 
involving regular computer use,’’ therefore, programming, journalism, data entry, system 
administration, accounting, analysis, and insurance jobs should have been included by 
name. 
 
The statistics the BLS generate do not identify the type of work performed, mostly the 
worker or industry sic category.   
 
[68343]…………….. Intensive computer use accounts for a significant number of MSDs 
each year and occupational computer use is growing. MSDs associated with computer 
use are reported in a wide range of industries (e.g., telecommunication, telephone, 
banking, insurance, catalog and telephone sales, customer service, package delivery 
service, newspaper) and in businesses of all sizes, including very small establishments. 
 
This opinion is 6 years old in terms of “occupational computer use”. 
 
[68539]……………… Punnett and Bergqvist 1997 (Ex. 38–13). This review of a large 
international body of literature linking biomechanical and psychosocial factors to upper 
extremity symptoms and findings in computer users (classified by neck/shoulder, 
arm/elbow, and hand/wrist).The authors found strong, consistent evidence linking MSD 
development with biomechanical factors (hours/day and cumulative years of exposure, 
intensive or repetitive data entry, and non-neutral postures due to poor workstation 
design), while controlling for work organizational and psychosocial factors in 7 of the 72 
papers included in the analysis. The work organizational factors included in 3 papers 
(repetitive work, work pressure and insufficient rest breaks represent a combination of 
physical and psychosocial risks. In 4 papers, this review found suggestive but 
inconsistent associations (making generalization impossible) between MSD symptoms 
and the psychosocial factors of low decision latitude, low social support, job insecurity 
and job dissatisfaction (Bergqvist et al., 1995, Ex. 26–1195, Faucett & Rempell, 1994, 
Ex. 38–67, Kamwendo et al., 1991, Ex. 26–1384, Hoekstra et al., 1994, Ex. 26–725). The 
authors also noted the difficulty of using job dissatisfaction as a predictor for MSDs since 
it could easily be either a cause or consequence of an MSD. 
 
“Non-neutral posture, poor workstation design and a lack of breaks are all cited as 
factors as well as an appreciation that cause and effect may be erroneous as to workers 
attitudes affecting MSD reporting, as the Cytokine/Nerve damage research has recently 
suggested. 
 
[68316]…….. The screening tool [risk assessment protocol] departs from the 2-hour 
duration criterion for a few items. These include the following: For use of keyboard and 
mouse in a steady manner, the duration is set at 4 hours total per workday;……… 
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“Steady manner” in this case is assumedly not infrequent and not intensive.  In the latter 
scenario, intensive computer use, it could be assumed that the 2 hour per day total use 
limitation, ascribed to other tasks, might come into play….. Cont’d 
 
For use of a keyboard or mouse in a steady manner, OSHA has set the duration for [no] 
more than four hours total per day. In this case, OSHA has chosen [not to be used for] 
more than four hours based on the epidemiological evidence that demonstrates that, in 
general, the risk of MSDs for workers performing keying activities begins to increase 
after four hours of exposure (see Table IV—SCREEN). For example, Bernard et al. (Ex. 
26–842) studied workers typing at video display units and reported an increased risk of 
hand/wrist MSDs for exposures of 4 four to six hours. Oxenburgh (Ex. 26–1367), 
observed an increased prevalence of hand, wrist, forearm and/or elbow MSDs after 4 
hours per day at a keyboard. Similarly, Polanyi et al. (Ex. 38–3) studied keyboard 
workers and observed that upper extremity MSDs significantly increased after exposure 
durations of approximately four hours per day. Based on this evidence, OSHA has 
determined that it is appropriate to deviate from the 2 hour duration criterion set for other 
job or task activities, and to set a [no] greater than four hours total per day for the use of 
a keyboard or mouse in a steady manner. 
 
 
[68848] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
From the text and in the screening tool designed for standard enforcement we can see the 
conclusions as to ergonomic risk is described as “repetition” if a mouse or keyboard is 
used for more than 4 hours a day.  The OSHA decision also trumps ‘awkward posture” 
classification if the wrist is twisted for more than 2 hours a day. 
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[65881] (k) What is my [the employers] obligation to reduce MSD hazards in a problem 
job? 
(1) You must: 
(i) Control MSD hazards; or 
(ii) Reduce MSD hazards in accordance with or to levels below those in the hazard 
identification tools in Appendix D to this section; or 
(iii) If you cannot reduce MSD hazards in accordance with paragraphs (k)(1)(i) or 
(k)(1)(ii) of this section, you must do the following: 
(A) Reduce MSD hazards to the extent feasible; 
 
A problem job is defined as a single occurrence of employment activity in which one of 
the recognized hazards is employed.  These documents clearly indicate OSHA’s 
understanding of the risk and consequences associated with computer mouse work and 
even the processes by which they occur.  It is therefore reasonable to assume that as the 
law was enacted then, up until March, 2001, it may have been unlawful to use a 
conventional computer mouse for more than four hours a day!  
 
End of commentary. 
 
The situation today, four years later: Section 508 Law remains in force.  
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Desktop and Portable Computers (1194.26) Updated: August 1, 2001, refers to (1194.23) 
which states: (and came into being after the repeal of the Office Ergonomic Law) 

Subsection: (2) Controls and keys shall be operable with one hand and shall not require tight 
grasping, pinching, or twisting of the wrist. The force required to activate controls and keys shall 
be 5 lbs. (22.2 N) maximum.  

While this is an accessibility standard, designed to make computers more easily used by 
persons with disability, it propagated the key technical tenants, “tight grasping, pinching 
and twisting of the wrist”, of the repealed Office Ergonomic Law when it came into force 
in August, 2001.  This some four months after EP was repealed.  These are postures that 
OSHA maintains, after 8 years and likely millions of dollars investment by the Dept of 
Labor and OSHA, are risk factors associated with MSD’s, more particularly CTS.  Yet 
despite that and self assertion statements of compliance with Section 508 by some 
vendors who provide billions of dollars of IT equipment to Federal Government each 
year, including computer mice as standalone and system purchases, these vendors, by the 
OSHA definition of a Neutral Wrist, all provide computer mice that twist the wrist, 
which, in OSHA’s technical opinion, can represent MSD risk that OSHA sought to check 
by reducing their use to less than 4 hours a day. 
 
Lack of attention to the “wrist twist and pinch or excessive grip” Standard of Section 508 
Law could mean that instead of the GSA providing Accessible Technology to the benefit 
of persons with disability, according to OSHA [from the CTS and nerve damage quote 
above], the possibility, under circumstances OSHA describe, for the permanent disability 
of Federal Government employees may exist to say nothing of the continuance of misery 
and cost that might be remedied by the incorporation of OSHA’s findings into new 
designs of computer input devices such as the AirO2bic mouse. 
 
I close by repeating the OSHA quotation that should have been a battle cry to any 
concerned industry and a letter, received today, that should bring hope to those who have 
developed injuries over these last few years. 
 
“where medical treatment and ergonomic interventions are delayed, it is more likely that 
conservative treatment will be less effective or will not even be an available option, or 
that the MSD condition will not be reversible and the employee will be permanently 
disabled.” 
 
Tom Large 
President & CEO 
Designer Appliances, Inc. 
 
www.aerobicmouse.com
www.brakemoor.com  
 
November 15th, 2005 

http://www.aerobicmouse.com/
http://www.brakemoor.com/
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Dear Sirs, 
 
I am writing to you because of the great product I used during my post delivery of my last 
child, AirO2bic Mouse (formerly Quill Mouse).    
 
I had Carpal Tunnel and deQuervain's Tendonitis to the extreme.  These are two very 
debilitating muscular diseases.  I wore two different types of braces day and night to help 
relieve the problem, physical therapy and steroid shots to relieve the swelling.  I still had 
to use two hands to pick up a gallon of milk, not to mention picking up my new baby. Yet 
the problem continued and continued until our IT department located a new type of 
mouse where you rest your hand in the cradle and it greatly reduces the number of times 
you click a day.  This was a miracle for me.  Not to have to click as often gave me and 
my hands the opportunity to rest. 
 
Many people have surgeries to reverse this problem.  It was suggested if my problem did 
not begin to show improvement I would also need to go the route of surgery.  Shortly 
after using the mouse along with my continued physical therapy I began to see 
improvement.  This meant No more shots, No more anti-inflammatory medications and 
soon enough no more braces.  Before you knew it I was back to normal.  I still have and 
use the mouse and recommend it to anyone who asks how my Carpal Tunnel and 
deQuervain Tendonitis is.  IT’S GONE.  Thank you guys! 
 
 
Evelyn P. 
Elmont, NY. 
 
(name and address on file) 
 
 


