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 CHAPTER 23

ERGONOMICS PROGRAM

2301. Background and Discussion

a. This program seeks to prevent
injuries and illnesses by applying ergo-
nomic principles to identify, evaluate and
control ergonomic risk factors for work-
related musculoskeletal disorders
(WMSDs). These risk factors are workplace
conditions that pose a biomechanical stress
to a worker's body as a consequence of
posture and force requirements, work/rest
regimens, repetition rate or other similar
factors.  Examples of ergonomic risk fac-
tors for WMSDs include:

(1) Tasks involving one or more of
the following: repetitive and prolonged
static activities, forceful exertions, awkward
postures, excessive vibration from power
tools or vehicles, and workstations lacking
adjustability

(2) Physiological stress induced
by heat, cold or other environmental ex-
tremes, shift work and extended work
schedules.

Injuries can be reduced in Navy work-
places through a systematic application of
ergonomic techniques.  Ergonomics is the
study of work and workplace design in rela-
tion to the physiological and psychological
capabilities of people.  The goal of the er-
gonomics program is the scientific design
of the workplace, machines and work tasks
with the capabilities and limitations of the
human being in mind.

b. Since the requirements of this
chapter affect the conditions of employ-
ment of civilian employees, commanding
officers have an obligation under the Fed-
eral Service Labor-Management Relations
Statute, 5 U.S.C., Chapter 71, to advise

unions representing civilian employees of
changes affecting conditions of employ-
ment, and to fulfill any requirement for col-
lective bargaining prior to implementation.

c. Work-related WMSDs are disor-
ders of the musculoskeletal and nervous
system occurring in either the upper or
lower extremity and the spine.  This cate-
gory of injuries includes both cumulative
trauma disorders (CTD) and over exertion
injuries (strains and sprains). CTD (micro-
trauma) CTD can be defined as any combi-
nation of stresses applied to the body over
a period of time from which adequate re-
covery does not occur.  There are two
types of CTD's.  These are repetitive stress
and repetitive motion injuries, caused by
excessive movement such as typing, using
a screw driver, etc. and sustained position
injuries caused by sitting or standing in one
position for long periods of time.  Overexer-
tion Injury (macro-trauma) is divided into
two categories, sprains and strains. Sprains
and strains are caused by frequent or
heavy lifting, pushing, pulling or carrying of
heavy objects.  Examples of WMSDs in-
clude but are not limited to: tendinitis, teno-
synovitis, bursitis, hand arm vibration syn-
drome (HAVS), Raynaud’s Syndrome of
occupational origin, vibratory white finger
(VWF), lower back strain, carpal tunnel
syndrome, throacic outel syndrome, disc
injuries, tennis elbow, golfers elbow, trigger
finger and De Quervain’s Disease.  The
term “WMSDs” refers specifically to:
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(1) Musculoskeletal disorders to
which the work environment and the per-
formance of work contribute significantly

(2) Musculoskeletal disorders that
are aggravated or prolonged by work con-
ditions.

These workplace risk factors, along with
personal characteristics (e.g., physical
limitations or existing health problems) and
societal factors, as well as moral issues,
are thought to contribute to the develop-
ment of WMSDs.  They also reduce worker
productivity and/or cause worker dissatis-
faction.

d. Except for back injuries, workers
typically do not associate symptoms of
WMSDs with their work.  Consequently,
injury reports are not a reliable method to
identify victims of WMSDs.  Therefore, it is
necessary to train workers to recognize and
report symptoms of excessive fatigue, dis-
comfort and pain before injury occurs. 
Likewise, supervisors should be trained to
recognize risk factors and other certain
signals and early warning signs that injury
might be occurring.  For example, supervi-
sors should be aware that an employee
who rubs his or her wrists or eyes periodi-
cally, stretches his or her back and shoul-
ders, exhibits other pain gestures, or com-
plains of pains or discomfort of unknown
origin might be suffering from WMSDs.

e. The Navy ergonomics program
elements are: management commitment
and employee involvement, work site
analysis, hazard prevention and control,
medical and case management, and train-
ing.  Case management is an important
element of ergonomics.  Case manage-
ment is staying closely involved and in-
formed after an employee injury, assisting
the employee in the recovery and return to
work, both for the well-being of the em-
ployee, and to control the costs associated

with the injury and recovery (workers' com-
pensation).

2302. Management Commitment and
Employee Involvement

a. Aggressive and coordinated man-
agement actions are necessary to prevent
WMSDs and to control claims and costs
related to these injuries.  Management
commitment provides the organizational
resources and motivating force necessary
to deal effectively with WMSD risk factors. 
Employee involvement and feedback are
likewise essential, both to the identification
of existing and potential hazards, and to
the development of an effective means for
their abatement.  A properly trained worker
is the cornerstone of a successful in-house
program.

b. Private sector organizations with
well-established ergonomics programs re-
port that implementing ergonomics princi-
ples into processes increases productivity
and reduces medical costs.  Expected
benefits for the Navy would also include
productivity gains and reductions in injury
compensation costs.

c. Some projects developed to ad-
dress ergonomic hazards that exceed the
funding capability of local organizations
may qualify for centrally-managed Navy
occupational safety and health (NAVOSH)
funds.  Applications for these funds should
be submitted per the procedures of chapter
12, Hazard Abatement Program.

d. Methods to involve employees in
an ergonomics program include:
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(1) Properly training safety and
health committees to review and analyze
ergonomic problem areas and recommend
corrective actions to management

(2) Establishing worker-based
ergonomic teams, with proper training.
These teams have been demonstrated to
successfully identify and assist in correcting
ergonomic problems.

e. Implementation of an effective
program requires access to a technically
qualified staff.  The Navy provides ergo-
nomics training to safety and health profes-
sionals.  When the occupational safety and
health (OSH) office or other internally
available staff do not have the professional
expertise to identify or correct WMSDs,
they should obtain outside assistance to
evaluate workstations and job tasks for
ergonomic stressors causing or capable of
causing injury or illness.  -

f. The activity commanding officer
should define and approve the parameters
selected to measure progress of the com-
mand’s ergonomics program, together with
specific goals for improvement during the
remainder of the year and include them in
command OSH improvement plans.

g. Each activity shall carry out an
aggressive, comprehensive, and integrated
program to manage and control compensa-
tion claims, ensuring proper review, proc-
essing and administration by cognizant
personnel offices.

2303. Work Site Analysis

a. Each activity shall conduct an an-
nual analysis of its injury and illness rec-
ords. This analysis shall include both in-
jury/illness log records (OPNAV 5102/7)
and medical injury compensation records.
The analysis shall include the identification
of WMSDs and ergonomic risk factors.  The

analysis should identify specific depart-
ments, codes, or operations experiencing
WMSDs to target them for training, medical
surveillance and engineering studies to
eliminate hazards.  The analysis should
also identify:

(1) Body part involved

(2) Nature of injury/illness

(3) Time of day (including work
shift) that symptoms developed

(4) Frequency

(5) Severity

(6) Physical location

(7) Description of job(s)

(8) Cost of treatment.

b. An activity shall consider observa-
tions made during safety inspections and
other factors, such as absenteeism, high
personnel turnovers, fitness and age of
workers in the identification of WMSDs. 
The command may also elect to survey
personnel in occupations known to have
high WMSD risks to determine if they have
experienced unreported warning signs or
injuries they did not relate to their work.  An
example survey form is provided in appen-
dix A.  The discomfort survey and analysis
may identify areas where ergonomic efforts
are necessary. The activity should use the
survey data to target departments or codes
where personnel are at higher risk of
WMSDs.
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2304. Workplace Analysis

a. Activities shall conduct thorough
WMSD analysis of workplaces as part of, or
in conjunction with, the workplace inspec-
tions required by chapter 9 and industrial
hygiene surveys required by chapter 8. 
The analysis shall include the identification
of risk factors such as awkward posture,
sustained positions, excessive force, ex-
cessive repetition, contact stress, segmen-
tal or whole body vibration, and environ-
mental issues such as temperature ex-
tremes, poor lighting and excessive noise.
Analysis shall also identify unsafe em-
ployee behavior or acts, such as bending,
twisting, over reaching, elbows over shoul-
der level, excessive pinch gripping and
overexertion.

b. Activities shall use appendix 23-B
during workplace safety and health inspec-
tions to identify ergonomic risk factors that
they can reduce or eliminate. Activities shall
assign Risk Assessment Codes (RAC’s)
and track actions to reduce WMSD risk
factors using the existing hazard abatement
tracking methods in chapter 9 and 12 of
this manual.  If the action(s) necessary to
reduce or eliminate WMSD risk factors are
not readily apparent, activities may sched-
ule an in-depth ergonomics analysis.  Ac-
tivities should perform this in-depth analysis
using guidance provided in appendix 23-C.
 Activities should also complete detailed
analyses for cases where WMSDs have
already been observed and work station
modification is necessary to prevent similar
illness to others and/or allow workers to
return to unrestricted status.

c. Activities can use the WMSD
analysis process to identify low risk work
areas to allow injured workers assigned or
permitted to return for light duty early return
to work.

d. Activities should consider shift
work-related stressors and injuries when

determining scheduling policies and imple-
menting other actions to ensure that a safe
and healthful workplace is provided (see
appendix 23-D).

2305. Hazard Prevention and Control

a. Corrective actions for ergonomic
risk factors include (in preferred order of
priority): process elimination, engineering
controls, substitution of materials/tools/
equipment, improved work practices and
administrative controls (e.g., lifting restric-
tions, adjustment of work-rest cycles,
slowing work pace, job rotation).

NOTE:

Activities shall not use back support
belts or wrist splints as personal
protective devices in the prevention
of back or wrist injuries.  These de-
vices are considered medical appli-
ances, and must be prescribed by a
credentialed health care provider
who shall assume responsibility for
medical clearance, proper fit of the
device, and treatment, monitoring
and supervision of the wearer.

b. Engineering Controls.  Engineering
controls are the preferred mechanism for
controlling ergonomic risk factors.  These
controls may entail redesign of worksta-
tions, work methods, and tools to con-
trol/eliminate the risk factors.  References
23-1 through 23-6 contain detailed guid-
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ance on principles/techniques for imple-
menting engineering controls.

(1) Workstation Design.  Worksta-
tions should be easily adjustable to ac-
commodate the person performing a spe-
cific task or job, not just the average
worker.  Generally, design limits are based
upon a range from the 5th percentile fe-
male to the 95th percentile male values for
critical body dimensions.  The work space
should be large enough to allow the full
range of required movements. Anthropo-
metric data and design recommendations
for military equipment and facilities can be
found in reference 23-2. This reference
also includes design criteria for task illumi-
nation, vibration levels, noise levels and
ventilation.  Adequate illumination for highly
visual tasks may be one of the primary
concerns for some workstations.  Both the
quantity and the quality of light are impor-
tant.  Glare, contrast, and shadows influ-
ence lighting quality and can seriously di-
minish performance.  Illumination problems
should be corrected using guidance pub-
lished by the Illuminating Engineering Soci-
ety in references 23-3 and 23-4.

(2) Design of Work Methods. Tra-
ditional work method analysis, which re-
quires consideration of static postures and
repetition rate, should be supplemented by
addressing the force levels and the hand
and arm postures involved to identify tasks
that can be altered to reduce the stresses
associated with WMSDs.  When tasks are
modified to reduce WMSD stresses and/or
"low risk" tasks are found, information
needs to be provided to the cognizant
medical command or facility so that medical
personnel are aware of light or restricted-
duty jobs to which injured workers may be
assigned.  Where tasks are altered, con-
sideration should be given to possible
changes in the time required to perform the
tasks.  WMSD reduction benefits may not
be realized if safety-related steps are

added to the process, but sufficient time is
not allowed to perform such tasks.

(3) Tool Design and Handles.
Properly designed tools and handles in-
crease worker productivity by extending
and amplifying manipulative abilities.  Ac-
tivities shall pay proper attention to the se-
lection and design of tools and workstation
layouts to minimize WMSD risks and back
injuries.  Activities shall select or design
tools and handles to minimize or eliminate
the following stressors in both male and
female workers (paying special attention to
the size, strength, etc., difference between
the two sexes):

(a) High contact forces and
static loading

(b) Extreme or awkward joint
positions

(c) Repetitive action of the
fingers, wrist and arm

(d) Tool vibration

(e) Excessive grip strength
requirements.

NOTE:

Activities can accomplish many
workstation and job procedure de-
signs using a "common sense" ap-
proach to ergonomics based on an
understanding of human anatomy
and physiology without resorting to
time- consuming and expensive
measurements (this is the corner-
stone of the Navy
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Program). For example, activities
should select hand tools to distrib-
ute the applied forces over a wide
area of the hand regardless of the
job being performed. It is not neces-
sary, in most cases, to actually
measure the forces.  Another ap-
proach is to borrow a variety of
equipment, such as ergonomically-
designed chairs from prospective
suppliers and let the users try them
out.  The users comfort is often the
best guide to proper design.

c. Administrative Controls.  Activities
shall only consider administrative controls,
such as rotating employees to jobs with
dissimilar physical requirements, establish-
ing work/rest schedules or training employ-
ees to use appropriate work methods when
process elimination or engineering controls
are not feasible.  Where heavy objects
must be handled, activities may calculate
an action limit using methods contained in
reference 23-7 to specify the maximum lift
an unassisted individual should attempt. 
While some heavy lifts cannot be avoided,
many lifting operations can be designed to
include the assistance of other personnel or
the use of mechanical handling equipment.
 It is also common sense to label the actual
weight of any object that a worker needs to
lift or carry.  Another control measure is to
ensure that material in storage is stacked
off the floor and placed at no less than the
knuckle height of the 95th percentile male.

d. Planned Facility Modifications and
Equipment Purchases.  When activities
develop plans for new or modified facilities,
processes, jobs, tasks, materials and
equipment, they should analyze such plans
for opportunities to eliminate or reduce er-
gonomic hazards.  For example, when pur-
chasing office furniture and/or data proc-
essing equipment to equip new facilities or
replace worn-out equipment, activities
should consider selecting equipment that

allows easy adjustment of chair height,
keyboard position and video display screen
position.  Reference 23-2 provides further
information on this topic.

2306. Training

a. A key to establishing an ergonom-
ics program is the proper training of man-
agers, supervisors, professional staff, er-
gonomic teams and all employees. Much of
the ergonomics program training is an at-
tempt at behavior modification.  Conse-
quently, activities need to devise tech-
niques to enable supervisors and peers to
reinforce and demonstrate behavior modifi-
cations learned in the classroom.  Activities
shall integrate training into existing job
training whenever possible, including new
employee orientation programs.  General
ergonomics training includes:

(1) Ergonomics definition and
concepts

(2) WMSD and back injury pre-
vention

(3) The varieties of WMSD,
causes, early symptoms, warning signs,
means of prevention and treatment

(4) Ergonomics of hand tools

(5) Equipment design, adjustabil-
ity and layout
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(6) Proper maintenance of facili-
ties, equipment and tools as a technique to
minimize ergonomic stress

(7) Ergonomic risk factors identifi-
cation and performing an ergonomic analy-
sis through the use of classroom and field
studies, learn to perform an Ergonomic
Analysis

(8) The importance of an effective
case management process

(9) Safe and unsafe ergonomic
behaviors of employees

(10)The basic structures of the
body, how they work and how they are af-
fected by ergonomically related disorders

(11)The benefits of a team ap-
proach to ergonomics.

b. Activities shall target training in
back injury prevention and care for person-
nel at risk for back injury.  Training in back
injury prevention shall include the following,
as a minimum:

(1) Anatomy and physiology to
explain how the musculoskeletal system
works and early warning signs of back in-
jury and principles of ergonomics

(2) Biomechanics of lifting and
lifting techniques

(3) How to avoid back injuries on
and off the job

(4) Wellness: weight control (how
to lose weight, control weight loss, and its-
relationship and importance in back injury
prevention)

(5) Health and physical fitness.
c. Activities shall determine training

requirements for managers, supervisors

and affected employees based on the re-
sults of the work site analysis conducted
per section 2303.  Where the need for
training is indicated, activities shall incorpo-
rate appropriate ergonomics training into
the NAVOSH training of these personnel,
per Chapter 6.  Activities shall consider the
following when developing training to sup-
port ergonomics programs:

(1) Managers.  Managers should
receive sufficient training on ergonomic
issues to effectively carry out their respon-
sibilities for the health and safety of their
employees.

(2) Supervisors. Supervisors who
have employees with potential exposure to
identified ergonomic risk factors for
MSWDs, should receive sufficient training
to enable them to recognize hazardous
work practices and the symptoms of
WMSDs, determine steps needed to re-
move ergonomic risk factors, and to rein-
force the ergonomics program.  Supervi-
sors should also understand job hazard
analysis and use it as a formal instructional
tool.  Supervisors should receive special-
ized training in WMSD and back injury pre-
vention, including the demonstrated bene-
fits of physical fitness, health education and
lifestyle modification in reducing back inju-
ries and WMSDs.

(3) Employees.  Activites shall
pro-vide training and formal education, de-
scribing various risk factors associated with
their jobs, tools, tasks, processes and
equipment to employees potentially ex-
posed to ergonomic risk factors for
WMSDs.  Activities shall also instruct these
employees in the varieties of WMSDs, and
the means of prevention, causes, early
warning signs and treatment of WMSDs. 
Activities shall document
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training provided per the requirements of
chapter 6.

(4) Occupational Safety and
Health Professional Staff.  OSH profes-
sional staff responsible for conducting the
ergonomics program shall receive formal
training on the recognition and control of
ergonomic risk factors in Navy work places.
 Training is available from the Naval Occu-
pational Safety and Health and Environ-
mental Training Center (NAVOSH-
ENVTRACEN), course number
(A-493-0024 – Ergonomics).  Industrial hy-
giene personnel responsible for performing
worksite evaluations shall also receive ap-
propriate training to perform this function.

(5) Healthcare Providers.  Cogni-
zant healthcare providers shall be given
information on the potential ergonomic risk
factors for WMSDs and details of the ergo-
nomics program of each line activity that
they support.  The activity OSH office shall
encourage health care providers to seek
special training covering diagnosis, treat-
ment and rehabilitation of WMSD cases.

(6) Facility Engineers.  Engineer-
ing staffs responsible for planning, design-
ing, or writing specifications for equipment,
tools, jobs, tasks and processes shall re-
ceive formal training and instructions in
methods of eliminating or reducing ergo-
nomic risk factors for WMSDs in the work
place, as well as basic physiology and body
mechanics (human factors).

2307. Medical Program

a. Cognizant medical commands
shall support line activity initiatives to re-
duce WMSDs by providing medical pre-
placement examinations, medical monitor-
ing of employees judged to be at high risk
for WMSDs and facilitating rehabilitation of
individuals with WMSDs.  Health care pro-
viders (occupational medicine physicians,

physician assistants, nurse practitioners,
physical therapists and occupational health
nurses) shall conduct work place visits to
obtain knowledge of operations, work prac-
tices and light-duty jobs, at activities they
support to provide ergonomics assess-
ments.

b. Physical Standards Preplacement
Examinations.  Cognizant medical com-
mands shall perform preplacement exami-
nations to ensure that personnel meet the
physical requirements for the position in
which they are placed.  Where analysis of
mishap data identifies positions that involve
significant risk of WMSDs, the employing
activity and the cognizant medical com-
mand shall review the presence and/or
adequacy of existing physical standards. 
When requested, the cognizant medical
command shall also review history, e.g.,
history of back injuries, and/or performance
test criteria and strength tests suitable for
reducing risk of WMSDs in those positions.

NOTE:

As warranted, consistent with the
provisions of Federal Personnel
Manual (FPM) Chapter 339, Medical
Qualification Determinations, activi-
ties may establish physical require-
ments for civilian positions. Activities
may also require personnel who oc-
cupy a position with physical or
medical standards, physical re-
quirements, or personnel
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who are under a medical surveil-
lance program, to undergo medical
evaluation periodically, or whenever
there is a direct question about a
person's continued capacity to meet
the physical or medical require-
ments of the position.  FPM Chapter
339 also contains requirements re-
lated to employees who request
changes in working conditions for
medical reasons or special treat-
ment, including reasonable accom-
modation on the basis of full or par-
tial recovery from a medical condi-
tion.  The Equal Employment Op-
portunity Commission requires
agencies to make reasonable ac-
commodation to the known physical
limitations of qualified handicapped
applicants unless an activity can
demonstrate undue hardship on the
operation of its programs.

c. Any employee on injury compen-
sation or assigned to light duty, for whom
the activity has identified a position that it
reasonably believes the employee can
perform, can be required to report for medi-
cal evaluation.  Reference 23-8 contains
suggested guidelines for medical manage-
ment of WMSDs cases including the fol-
lowing:

(1) Diagnostic tests for initial as-
sessment of WMSDs cases

(2) Conservative treatment proto-
cols using heat or cold, nonsteroidal anti-
inflammatory agents, physical therapy,
splints and job reassignment

(3) Follow-up protocols after 2, 6,
and 8 days

(4) Requiring second opinion for
carpal tunnel release surgery

(5) Rehabilitation after surgery.

d. Health Education for Ergonomic
Hazards.  Each cognizant medical com-
mand shall provide, to the extent possible,
health education and lifestyle modification
information to individuals with WMSD
symptoms.  A wellness program supports
an ergonomics program.  A comprehensive
wellness program should include weight
control, physical fitness, smoking cessation
(very important in WMSD injury prevention
efforts) and stress management.

e. Rehabilitation of Injured Employ-
ees.  The Navy encourages cognizant
medical commands to offer medical coun-
seling and physical therapy services to re-
habilitate employees with WMSDs. Where
such services are not available from the
cognizant medical command, activities may
contract for physical therapy services, pro-
vided the cognizant medical command has
an opportunity to review the procurement
specification prior to solicitation.

f. Monitoring for Trends.  Health care
providers shall periodically, e.g., monthly,
review sign-in logs to monitor WMSD
trends.  Activity OSH personnel shall per-
form a similar review as part of their routine
analysis of mishaps and Safety Reports of
personal injury, death, or occupational ill-
ness.  Activities shall record most WMSDs
on the injury illness log (OPNAV 5102/7) as
an occupational illness (disorders associ-
ated with repeated trauma).
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2308. Responsibilities

a. Echelon 2 and other headquarters
commanders shall provide appropriate as-
sistance to subordinate commands to en-
sure the effectiveness of this program, in-
cluding the following:

(1) Review injury and compensa-
tion data for subordinate activities and,
where warranted by data review, direct ac-
tivities to implement an ergonomics pro-
gram.

(2) Coordinate program imple-
mentation among similar activity types; dis-
seminate information on process improve-
ments to eliminate duplication of effort.

(3) Provide guidance and assis-
tance to subordinate commands on pro-
gram development and implementation
(e.g. identify qualified ergonomists, sponsor
technical assistance contracts to address
generic requirements within the command,
provide manuals on design of workstations,
catalogues of ergonomically designed tools
and checklists for ergonomic screening
surveys).

(4) Include ergonomics program
elements (the establishment of ergonomics
programs by subordinate commands or the
implementation of improved shift work
scheduling practices) in command goals
and review progress toward achieving
these goals during scheduled Occupational
Safety and Health Management Evalua-
tions required by chapter 9.

(5) Ensure that ergonomic design
criteria are considered during procurement
initiatives per reference 23-9.

b. Commander, Naval Supply Sys-
tems Command shall take appropriate ac-
tions to increase the availability of ergo-
nomically-designed furnishings, equipment

and tools through the supply system. Con-
versely, commands shall take efforts to
purge the supply system of ergonomically
incorrect equipment such as back belts.

c. Commander, Naval Facilities Engi-
neering Command shall:

(1) Perform comprehensive ergo-
nomic risk analysis of WMSD factors as
part of the facility design process.

(2) Review plans for new or modi-
fied facilities, processes, jobs, tasks, tools,
materials and equipment to ensure that
changes will reduce or eliminate ergonomic
risk factors for WMSDs.

(3) Develop and implement a
Navy-wide program to minimize ergonomic
stress through facility design equipment
selection and facility, equipment and tool
maintenance, e.g., by training engineers on
ergonomic principles and techniques that
can be applied during the design of new
facilities.

d. Chief of Naval Education and
Training (CNET) shall provide ergonomics
training through the NAVOSH-
ENVTRACEN and incorporate WMSD pre-
vention training in all levels of training.

e. Chief, Bureau of Medicine and
Surgery (BUMED) shall:

(1) Develop technical and admin-
istrative guidance for the medical aspects
of the ergonomics program (including
medical screening procedures for WMSDs
and back injury).
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(2) Budget adequate resources
for medical facilities to implement this pol-
icy.

(3) Provide guidance for the re-
view of medical records for WMSDs infor-
mation and trends.

(4) Provide medical support by
developing, or assisting in developing,
therapy and treatment programs.  Develop
a medical role in the rehabilitation of
WMSD cases.  Provide medical support by
developing therapy and treatment pro-
grams, including provision of physical
therapists who perform in-house physical
therapy to injured employees, serve as part
of the education team providing training to
prevent injuries and ergonomically evaluate
return-to-work capabilities.

(5) Develop training for Navy
medical care providers on diagnosis, treat-
ment and rehabilitation of individuals with
WMSDs.

(6) Evaluate ergonomic stressors
such as noise, vibration and illumination
quality as part of scheduled industrial hy-
giene surveys.

f. Commander, Naval Safety Center
shall:

(1) Conduct a mishap analysis
program, reviewing available data for a
5-year period, to identify WMSDs by activity
and command, including number, type,
injured body part, age group, and operation
performed.  Arrange for data on WMSD
types other than back injury to be coded in
FY95 and for 5-year summaries for all
types of WMSDs to be available by FY00.

(2) Distribute a quarterly WMSD
injury report to Echelon 2 commands.  Pro-
vide the data supporting this report in elec-

tronic format upon request from Echelon 2
commands

g. Commanding Officers of Medical
Commands, activities, and treatment facili-
ties shall:

(1) Monitor WMSD trends using
appropriate logs or records.

(2) Verify low risk of light duty
assignments.

(3) Provide health education for
personnel with a past history or current
symptoms of WMSDs.

(4) Assist line activities in the re-
habilitation of WMSD cases and the imple-
mentation of limited or light duty programs.

(5) Assist, as requested by line
activities, in the development of physical
requirements for positions.

h. Commanders, Commanding Offi-
cers and Officers in Charge shall:

(1) Annually, analyze injury and
illness records and other pertinent informa-
tion to determine the need for ergonomic
improvements and corrective actions within
the activity. Identify the numbers, fre-
quency, type, location and cost of WMSD
cases that have occurred during the past 5
years.  Additionally, review all screening
surveys for ergonomic requirements.

(2) Establish an ergonomics pro-
gram per this chapter, starting with the ap-
propriate departments/shops/codes within
the activity that have the highest potential
for WMSDs (as determined by employee
discomfort surveys) or the
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highest incident rate of WMSDs.  Identify
and budget resources to administer an ef-
fective ergonomics program consistent with
the guidance in this chapter.  The com-
mand's ergonomics program shall target
those areas, operations or personnel with
the highest frequency of WMSD injuries or
symptoms Installations with fewer than 100
employees are exempt from these require-
ments; however, commanders of such ac-
tivities should use these recommendations
as needed to preclude CTDs.

(3) Where labor organizations are
present, discharge bargaining obligation
under Federal Labor-Management Rela-
tions Statute Chapter 71 of Title 5 U.S.C.
prior to implementation of any change in
work practice or condition of employment.

Chapter 23
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List ways we can help to make your work more comfortable, safe, and more productive:

1.

2.

3.

4.

5.
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ERGONOMICS ANALYSIS
W O R K S H E E T

Date:                                               Time:                                                 Analyst Names:                             
Analysis No.                           Initial Analysis:                              Follow-Up Analysis:                                 

1. Job Description
a. Employee Name:                                                                                                                                   

b. Describe Task or Job:                                                                                                                           

c. Work Schedule:                                                                                                                                 

d. Work Experience:                                                                                                                                  

2. Problem Identification

a. Interview
¨Fatigue
¨Discomfort
¨Pain
¨Injury
¨Disability
¨Pain Gesture
¨Job Dissatisfaction
¨Learned Helplessness
¨Other

b. Risk Factors
¨Awkward Position
¨Sustained Position
¨Force
¨Repetition
¨Contact Stress
¨Vibration
¨Physical Condition
¨Environment
¨Psychosocial

c. Unsafe Behaviors
¨Bending
¨Twisting
¨Overreaching
¨Wings Up
¨Pinch Grip
¨Over Exertion
¨Improper Tool Use
¨Improper Procedure
¨Rushing

d. Unsafe Conditions
¨Unnecessary Task
¨Employee Fix
¨Housekeeping
¨Trip/Fall Hazard
¨Eyes on Work
¨Maintenance/Repair
¨Line of Fire
¨Traditional Safety
¨PPE

Describe Recommendations:

N A V Y
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3. Recommendations
Suggestions

¨Eliminate Task
¨Adjustability
¨Work Height
¨Tilt/Re-orient
¨Organize
¨Chair
¨Housekeeping

¨Tool
¨Mechanical Assist
¨Job Rotation
¨Job Expansion
¨Change Pace
¨Get Help
¨Automate

¨Lighting
¨HVAC
¨Mat/Insoles
¨PPE
¨Rest Breaks
¨Mini-Breaks
¨Fitness

¨Training
¨Policy
¨Procedure
¨Reward
¨Shut Down
¨Further Study
¨Other

Describe Recommendations

4. Cost Analysis/Justification (Prioritize)

5. Action Plan (Who, What, When)
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 Appendix 23-B
Checklist for Evaluation of Ergonomic Stress in Industrial Shops

Yes        No          N/A
1. Physical Stress:

1.1 Does the job require contact of fingers or wrist
with sharp edges? ____ ____ ____

1.2 Do hand tools or process equipment vibrate the worker's
hands, arms, or whole body? ____ ____ ____

2. Force:
2.1 Does the job require more than 10 pounds of force? ____ ____ ____
2.2 Does the job require using a pinch grip

(between thumb and finger)? ____ ____ ____
2.3 Are gloves used, increasing the force needed
for motion of the fingers? ____ ____ ____
2.4 Does the job require frequent heavy lifting

(> 18 kg or 40 lb, 2 hours per day)? ____ ____ ____
2.5 Does the job require occasional very heavy lifting

(> 23 kg or 50 lb)? ____ ____ ____
2.6 Does the job require handling items that are

difficult to grasp? ____ ____ ____

3. Posture:
3.1 Does the job require flexion or extension

(bending up or down) of the wrist? ____ ____ ____
3.2 Does the job require deviating the wrist

side to side (ulnar or radial deviation)? ____ ____ ____
3.3 Is the worker seated while performing the job? ____ ____ ____
3.4 Does the job require "clothes wringing" motion? ____ ____ ____
3.5 Does the job require extended reaches,

beyond normal arm reach? ____ ____ ____
3.6 Does the job require awkward lifts or carries that are

near the floor, above the shoulders, or far in
front of the body? ____ ____ ____

3.7 Does the job require exertion of pushing, pulling,
lifting, or lowering forces in awkward positions
to the side, overhead, or at extended reaches? ____ ____ ____

3.8 Do workers sit on the front edge of their chairs? ____ ____ ____
3.9 Is the worker required to maintain the same posture,

either sitting or standing, all of the time? ____ ____ ____



OPNAVINST 5100.23E
15 January 1999

Yes        No          N/A

Appendix 23-B

Enclosure (1) 23-B-2

4. Workstation hardware:
4.1 Is the orientation of the work surface non-adjustable? ____ ____ ____
4.2 Does the work surface appear to be too high or too low

for many operators? ____ ____ ____
4.3 Is the location of the tool non-adjustable? ____ ____ ____
4.4 Does the job require handling oversized objects

that require two-person lifting? ____ ____ ____
4.5 Is there an absence of material handling aids, such as air

hoists and scissors tables? ____ ____ ____
4.6 Do workers attempt to modify their chairs or work surfaces

by adding cushions or pads? ____ ____ ____

5. Repetitiveness:
5.1 Does the job require that one motion pattern be repeated

at a high frequency? ____ ____ ____
5.2 Is the cycle time for repetitive operations

less than 30 seconds? ____ ____ ____
5.3 Is the work pace rapid and not under the operator's

control? ____ ____ ____

6. Tool design:
6.1 Is the handle too large for the thumb and finger

to slightly overlap around a closed grip? ____ ____ ____
6.2 Is the span of the tool's handle less than 5 cm (2 inches)? ____ ____ ____
6.3 Is the handle of the tool made of metal? ____ ____ ____
6.4 Is the weight of the tool greater than 10 lbs? ____ ____ ____
6.5 Are heavy tools lacking devices to suspend some

of their weight? ____ ____ ____
6.6 Does use of the tool require flexion or extension of

the wrist (bending up or down)? ____ ____ ____
6.7 Does the tool require ulnar or radial deviation

of the wrist (bending to either side)? ____ ____ ____

7. Work environment:
7.1 Are housekeeping practices poor, e.g., aisles cluttered,

waste on the floor? ____ ____ ____
7.2 Are floors uneven or slippery? ____ ____ ____
7.3 Does the job require frequent (daily) stair or ladder

climbing? ____ ____ ____
7.4 Do the work tasks contain significant visual components,

requiring good lighting? ____ ____ ____
7.5 Does the worker's eye have to move periodically

from dark to light areas? ____ ____ ____
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7.6 Is the air temperature uncomfortably hot or cold? ____ ____ ____
Score (count all "yes" answers) ____

Comments:                                                                                                                                       

                                                                                                                                                          

                                                                                                                                                          

Prepared by:                                                                                                          Date:                  

Shop/Task Identification:                                                                                                                 

Operator's Name:                                                                                                                        

Evaluation:  When a group of workstations are evaluated using this checklist by the same indi-
vidual, the workstations with the higher scores should be the ones most likely to cause ergo-
nomic stress.  It is not necessary for each workstation to achieve a "zero," or perfect score, on
this checklist.  Common sense should be used to determine where modifications are neces-
sary, reasonable, and feasible.
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Checklist for Evaluation of Ergonomic Stress at Workstations
Equipped with Video Display Terminals

Yes  No
1. VDT stations are arranged so that lighting does not reflect directly

 off the screen. ____ ____

2. The seat and backrest of the chair support comfortable posture
 permitting occasional variation in the sitting position. ____ ____

3. Seat height is adjustable so that the entire sole of the foot rests
 on the floor or footrest, and the back of the knee is slightly higher
 than the seat of the chair. ____ ____

4. Backrest height is adjustable. ____ ____

5. Backrest angle is adjustable. ____ ____

6. Footrest provided if desired by individual. ____ ____

7. The height of the surface on which the keyboard rests is adjustable,
 allowing the worker's forearms, with fingers resting on the keyboard,
 to be nearly horizontal or inclined slightly upward. ____ ____

8. The workstation is adjusted so that the wrist is in a straight line,
 i.e., not bent up or down. ____ ____

9. The topmost line of the screen is slightly below eye level. ____ ____

10. Screen position can be tilted. ____ ____

11. Document holder is positioned at the same height and at the same
 distance from the viewer as the screen. ____ ____

12. Work surface is large enough to hold all needed reference material
 (at least 35 inches wide). ____ ____

13. Paper can be easily and conveniently loaded into printers without
 the need for lifting heavy boxes in awkward postures. ____ ____

14. Screen has color, brightness, and contrast satisfactory with the
 operator. ____ ____

15. The illumination level at the VDT station is between 45 and 70 foot
 candles (500 and 700 lux). ____ ____
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16. Characters on the screen are clear and free of flicker or jitter. ____ ____

17. There is adequate room under the work table to permit movement of
 operator's legs and a foot rest where necessary. ____ ____

18. Task schedules allow the operator to perform duties not requiring
 use of the VDT at least 15 minutes during each 2-hour period. ____ ____

19. Are all adjustments easy to make with a single lever or are controls
 known?  (Equipment that is difficult to adjust will probably not be
 adjusted properly.) ____ ____

Score (count all "No" answers) ____

Comments:                                                                                                                                       

                                                                                                                                                          

                                                                                                                                                          

Prepared by:                                                                                                                Date:            

Shop/Task Identification:                                                                                                                 
       

Operator's Name:                                                                                                                             

Evaluation:  When a group of workstations are evaluated by the same evaluator, the higher
scores should indicate which workstations are more likely to cause ergonomic stress.  It is not
necessary for each workstation to achieve a perfect score on this checklist.  Common sense
should be used to determine whether modifications to workstations are necessary, reasonable,
and feasible.
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Model Specification for an Ergonomic Job Hazard Analysis

Objective:  Evaluate work positions that
have been identified as putting workers at
high risk of developing cumulative trauma
disorders; verify low risk factors of light duty
or restricted activity work positions; or to
determine if risk factors for a work position
have been reduced to the extent feasible.

Work Scope:  Evaluate the following work
positions:

[list to be inserted at time of assign-
ment]

Qualifications:  The requested analysis
shall be performed by or under the direct
supervision of a person who possesses a
recognized degree or professional creden-
tials in ergonomics or a closely allied field,
e.g., human factors engineering, and who
has demonstrated, through knowledge and
experience, the ability to identify and rec-
ommend effective means of correction for
ergonomic hazards in the work place.

Technical Requirements:

1. Quantitatively characterize risk
factors of posture, repetitiveness, force,
and tool design.

a. Posture should be measured
in degrees about the three axes in the
shoulder, two axes in the elbow, and two
axes in the wrist.  Anthropometric meas-
urements should be made of the worker
who is performing the job, or ranges indi-
cated for the worker for whom the job is
designed.

b. For upper extremities, three
quantitative measurements of repetitive-
ness are the total hand manipulations per

cycle, the total per workshift, and the cycle
time.

c. Force measurements may be
estimated as an average effort, and a peak
force.

d. Tool vibration should be
measured at a point close to where the
vibration enters the hand, in three mutually-
orthogonal directions over a range of fre-
quencies from 8 to 1500 Hertz.  Measure-
ment results should be expressed in fre-
quency-weighted acceleration units
(in/sec2) root mean square (rms).  If results
are expressed in decibels, the decibel ref-
erence level and the method for converting
to acceleration units must be stated to al-
low comparison with American Conference
of Governmental Industrial Hygienists
(ACGIH) Threshold Limit Values.

e. The dimensions of the work-
station, tools, and personal protective
equipment should be noted for each job
hazard analysis.  The physical demands
and requirements of the jobs should be
listed with the analysis.

f. For manual materials handling,
the maximum weightlifting values should
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be calculated in newtons (see reference
23-6).

2. Obtain slow-motion videotape or
equivalent visual records of workers per-
forming their routine job tasks and analyze
them to determine the efficacy of the rela-
tionship of the worker to the work position.

3. Systematically describe how,
when, and where postural stressors, e.g.,
flexion, extension, and deviation, occur in
the sequence of actions required to com-
plete each task.

4. Recommend engineering and work
practice control methods that would reduce
or eliminate risk factors.

5. Devise an evaluation method that
can be used to measure the effectiveness
of workplace modifications.  For example, a
methodology for interviewing workers to
determine the extent and severity of
symptoms related to CTD before and after
work-place modifications could be pro-
posed.
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 Appendix 23-D

Ergonomic Considerations for Shift Workers

A. Nature of Occupational Hazard

Shift work is a risk factor for several medi-
cal disorders, poor performance, and de-
creased vigilance in the job.  It presents
these problems because of its conflict with
the normal human biological rhythms, par-
ticularly the sleep/wake rhythm and the
temperature rhythm, which direct the body
to sleep at night.

The problem with night work (and transme-
ridian jet travel) is that the normal time cues
are shifted faster than the human circadian
rhythms can adjust.  For example, it takes
at least 2 days for the sleep/wake cycle to
adjust to a 6-hour transmeridian flight. 
More time is required for body temperature
and performance rhythms to adjust.  Two to
3 weeks are required for complete adjust-
ment of the temperature rhythm to a com-
plete day-night reversal (a 12-hour time
shift, which is typical for night workers).
Some individuals never completely adjust
to time shifts of this magnitude.  Because
different biological rhythms adjust at differ-
ent rates, not only does the person become
desynchronized with respect to external
time cues, but individual rhythms no longer
have a normal phase relationship.

The most frequent problem for night work-
ers, experienced by at least 60 percent of
these workers, is chronic sleep deprivation
due to not only fewer total hours of sleep,
but disrupted sleep as well.  Such sleep
deprivation in night workers can be severe.
Night work has also been shown to be dis-
ruptive with respect to family and social
interactions. Shiftworkers are at higher risk

of psychosocial problems as well as family
problems, including divorce.

Persons with a history of rigid sleep re-
quirements, strong "morning types," and
older workers (over 45) are more apt to
have difficulty adjusting to night work. Five
to 20 percent of night workers will suffer
from shift maladaptation syndrome, which
can only be treated by removal from the
night shift.  Individuals with excessive fam-
ily responsibilities will be at high risk of sig-
nificant chronic sleep deprivation, as will
those with long commuting times to and
from work.

B. Shift Workers Scheduling Guidelines

Supervisors who prepare schedules for
night shifts must consider the potential for
scheduling practices to affect the ability of
individuals to perform assigned tasks
safely. 

NOTE:

Unless prescribed by current labor
contracts, schedules must be ro-
tated in the forward (clockwise) di-
rection (i.e., day to swing to grave-
yard). 
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This direction is best because the human
clock runs slow with respect to the 24- hour
solar day and, therefore, adjusts faster to a
phase delay than to a phase advance.  The
following additional guidelines regarding
scheduling of night workers (including
workers on rotating schedules that include
night work) are recommended for consid-
eration when preparing schedules, but are
not mandatory:

(1) At least 48 hours off should follow
the night shift rotation.  If at all possible,
when several nights are worked in a row,
the shift rotation should be followed by 72
hours off.

(2) In situations involving rotating
shifts, the number of night shifts worked in
a row should be limited to no more than
four or five, if at all possible.

(3) Overtime is scheduled at man-
agement's prerogative, although sometimes
constrained by labor contract agreements. 
Supervisors should be aware that schedul-
ing overtime hours during the time of day
when performance is poorest and asking
workers who are already at high risk for
sleep deprivation to work more than 8
hours is unwise, both from a medical and a
safety perspective.

(4) Worker preferences should be
considered in schedule planning.  It should
not be assumed that all groups of workers
will prefer the same schedule.  Family obli-
gations, commuting times, etc. vary.  Sat-
isfaction with the work schedule is associ-
ated with fewer work-related health com-
plaints and with lower absenteeism rates.

C. Medical Surveillance for Shift Work-
ers

Being assigned night shift work, by itself,
does not obligate an employee to undergo
a medical evaluation.  Where medical
evaluations are otherwise required (i.e., for
positions covered by medical standards,
physical requirements, or medical surveil-
lance programs) the requirement to work
night shifts should be indicated by the ap-
pointing officer on the SF-78 by circling
item B-28, "Protracted or irregular hours of
work," to alert the examining physician to
evaluate the individual's fitness to work
night shifts and/or recommend appropriate
restrictions.

Supervisors may request medical qualifica-
tion information from workers who demon-
strate persistent performance problems
and/or increased absenteeism after begin-
ning night work.  Even workers who have
been able to tolerate night work for years
may begin to show signs and symptoms of
shift work intolerance with increasing age. 
Workers who claim to be unable to tolerate
night work should not be forced to continue
working the shift without medical clearance
to do so.

Pre-employment evaluation of workers who
will be involved in night work and medical
surveillance of employees doing shift work
should give attention to the following medi-
cal conditions that may impair an individ-
ual's ability to perform assigned tasks
safely or be aggravated by shift work
schedules.

a. Diabetes mellitus, epilepsy, being
at high risk of cardiovascular disease,
asthma, peptic ulcer disease, irritable bowel
syndrome, or use of any medication with
circadian variation in effectiveness.  The
examining physician must determine when
such medical conditions are
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severe enough to warrant medical disquali-
fication for night work.

b. When applying this portion of the
instruction, supervisors are cautioned to
consult Federal Personnel Manual (FPM)
chapter 339 governing medical qualification
determinations.


