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Report on Proposals  –  June 2012 NFPA 1582
_______________________________________________________________________________________________
1582-1     Log #CP2

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Review entire document to: 1) Update any extracted material by preparing separate proposals to
do so, and 2) review and update references to other organizations documents, by preparing proposal(s) as required.

To conform to the NFPA Regulations Governing Committee Projects.

The committee has reviewed the entire document and has corrected or updated any of the
references for extracted material in separate proposals. The committee has also checked and updated cross reference
material to ensure that there is consistency between the extracted material in this document and the most current
editions of documents from which the material has been extracted.

_______________________________________________________________________________________________
1582-2     Log #CP86

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
National Fire Protection Association, 1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 1001, 20082 edition.
NFPA 1002, 20093 edition.
NFPA 1003, 20105 edition.
NFPA 1006, 20083 edition.
NFPA 1021, 20093 edition.
NFPA 1051, 20072 edition.
NFPA 1500, 2007 edition.
NFPA 1561, 20085 edition.
NFPA 1581, 20105 edition.
NFPA 1583, 20080 edition.
NFPA 1584,

2008 Edition
These changes were made to update references.

_______________________________________________________________________________________________
1582-3     Log #CP3

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:

American Thoracic Society. “Standardization of spirometry.” ; 152(1994):1107–1136.
Hankinson, J. L., J. R. Odencrantz, and K. B. Fredan. 1999.“Spirometric reference values from a sample of the U.S.

general population.” Am J Respir Crit Care Med 1999; 159:179–187.
Miller, M.R., Hankinson J, Brusasco V, et al.  ATS/ERS Task Force. Standardization of spirometry. Eur Respir J, 2005.

26:319-338.
Knudson R. J., M. D.Lebowitz, C. J Holberg, and B Burrows. 1983. “Changes in the normal maximal expiratory
flow-volume curve with growth and aging.” ; 127:725–734.

These changes were made to update references.
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_______________________________________________________________________________________________
1582-4     Log #CP4

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
The fire department physician shall ensure adequate on-scene medical support at the incident scene

rehabilitation sector for members during emergency operations as required by NFPA 1500, NFPA 1584,
, and NFPA 1561,

.
The committee believes that the inclusion of the document that has been added will only enhance and

assist the physician in the providing them with the most accurate requirements that fire department personnel are
exposed to when operating in hazardous situations.

_______________________________________________________________________________________________
1582-5     Log #CP5

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
No fire department personnel, other than the fire department physician or appropriate medical staff supervisor or

manager shall have access to medical records without the express written consent of the member.
This change was made to ensure that only the appropriate personnel had access or the ability to view

the medical records of fire department personnel.

_______________________________________________________________________________________________
1582-6     Log #CP6

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Delete the following text:
When specific medical information is needed by a fire department manager to make a decision about placement,

return to work, and so forth, written consent shall be obtained from the member to release the specific medical
information necessary for that decision.

This has already been addressed in 1582-5 (Log #CP5).
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_______________________________________________________________________________________________
1582-7     Log #CP7

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
The fire department shall evaluate the following 13 essential job tasks against the types and levels of

emergency services provided to the local community by the fire department, the types of structures and occupancies
comprising the community, and the configuration of the fire department to determine the essential job tasks of fire
department members and candidates:

(1)* While wearing personal protective ensembles and self-contained breathing apparatus (SCBA), Pperforming
fire-fighting tasks (e.g., hoseline operations, extensive crawling, lifting and carrying heavy objects, ventilating roofs or
walls using power or hand tools, forcible entry), rescue operations, and other emergency response actions under
stressful conditions while wearing personal protective ensembles and self-contained breathing apparatus (SCBA),
including working in extremely hot or cold environments for prolonged time periods

(4) Depending on the local jurisdiction, climbing six or more flights of stairs while wearing fire protective ensemble,
including SCBA, weighing at least 50 lb (22.6 kg) or more and carrying equipment/tools weighing an additional 20 to 40
lb (9 to 18 kg)

(5) Wearing fire protective ensemble, including SCBA, that is encapsulating and insulated, which will result in
significant fluid loss that frequently progresses to clinical dehydration and can elevate core temperature to levels
exceeding 102.2°F (39°C)

(6) While wearing personal protective ensembles and SCBA, Ssearching, finding, and rescue-dragging or carrying
victims ranging from newborns up to adults weighing over 200 lb (90 kg) to safety despite hazardous conditions and low
visibility

(7) While wearing personal protective ensembles and SCBA Aadvancing water-filled hoselines up to 2 1/2 in. (65 mm) in
diameter from fire apparatus to occupancy [approximately 150 ft (50 m)], which can involve negotiating multiple flights of
stairs, ladders, and other obstacles

(8) While wearing personal protective ensembles and SCBA Cclimbing ladders, operating from heights, walking or
crawling in the dark along narrow and uneven surfaces that may be wet or icy, and operating in proximity to electrical
power lines and/or other hazards

The committee has added this text to ensure that it was explained what the expectations were for the
minimum level of equipment that is to be worn by personnel as well as being editorial in nature.

_______________________________________________________________________________________________
1582-8     Log #CP8

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
If the fire department operates specialized teams such as hazardous materials units, self-contained underwater

breathing apparatus (SCUBA) teams, technical rescue teams, emergency medical services (EMS) teams, or units
supporting tactical law enforcement operations, the fire department shall identify for each team it operates additional
essential job tasks and specialized personal protective equipment (PPE) not specified in 5.1.1(1) through 5.1.1(13) that
would apply to the members of that team.

The committee has added this text to ensure that the proper PPE was being worn given certain
situations or hazardous situations.
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_______________________________________________________________________________________________
1582-9     Log #CP9

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
The fire department shall provide the fire department physician with the list of essential job tasks and specialized

PPE specific to each specialized team.
The committee has added this text to ensure that the proper PPE was being worn given certain

situations or hazardous situations.

_______________________________________________________________________________________________
1582-10     Log #CP10

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
When performing the medical evaluation of members of a specialized team, the fire department physician shall

consider the following:
(1) Additional medical and/or physical requirements that are related to the job tasks being performed by the team that

are not enumerated in this standard
(2) The impact on the member of having to wear or utilize specialized personal protective equipment (PPE) that can

increase weight, environmental isolation, sensory deprivation, and/or dehydration potential above levels experienced
with standard fire suppression PPE

This change was editorial in nature.

_______________________________________________________________________________________________
1582-11     Log #CP11

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
If a candidate presents with a condition that temporarily interferes with his/her ability to safely perform essential

job tasks, the pre-placement medical evaluation shall be postponed until the candidate has recovered from that
condition.This standard provides specific requirements for candidates based on medical conditions that can affect a
candidate's ability to safely perform the essential job tasks of a firefighter.

This change was editorial in nature as the committee has just restated the requirement but just made it
easier to understand the intent.

_______________________________________________________________________________________________
1582-12     Log #CP12

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Category A medical conditions shall include the following:

(1) Defect of skull preventing helmet use or leaving underlying brain unprotected from trauma
(2) Any skull or facial deformity that would not allow for a successful fit test for respirators used by that department

respiratory facepiece fit test
The committee has made this change for clarification purposes.
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_______________________________________________________________________________________________
1582-13     Log #5

_______________________________________________________________________________________________
Jason Arthur Scott Arvizu, United States Forest Service - Los Padres National Forest

Revise text to read as follows:
(3)* Monocular vision

6.4.2 (4)* Monocular vision
A.6.4.1(3)  Candidates with monocular vision are not allowed to per DOT/CDL regulations.
A.6.4.2(4)  Monocular vision was a category A condition in previous editions because the DOT would not issue a CDL

to monocular drivers.  It is now a category B condition since candidates with monocular vision are allowed to drive
commercial vehicles as long as they qualify for a vision exemption from their licensing authority or the DOT.  A
candidate should possess a commercial drivers license (CDL) without restrictions that would prohibit them from fulfilling
essential job task 10.  A candidate who does not possess  a CDL and are otherwise qualified should be qualified
contingent upon being able to obtain a CDL.

9.12.3.1(2)* Monocular vision, stereopsis without fusional capacity, inadequate depth perception, or loss of peripheral
vision (greater than 110 degrees on confrontation) might compromises the member’s ability to safely perform essential
job task 10. If a candidate possesses a commercial drivers license (CDL) that qualifies them to drive emergency
vehicles without restrictions prohibiting them from performing essential job task 10, then they should be qualified as
having demonstrated their ability to compensate for their monocular condition.  If a candidate does not possess a CDL,
they should obtain a learners permit.  The evaluating physician should consider that new candidates must be given the
opportunity to obtain a CDL.  Candidates who will be able to obtain a CDL learners permit shall submit a copy of an
evaluation of their ability to compensate from an optometrist or ophthalmologist to the evaluating physician.  The same
vision evaluation that is performed for the licensing authority’s exemption program should suffice.  Candidates who are
cleared by an optometrist or ophthalmologist should be qualified pending final testing by the proper licensing authority.

A.9.12.3.1(2)  Most persons with monocular vision, after a 6-month accommodation period, are able to function well.
There is some loss of depth perception and peripheral vision. The loss of depth perception has not been shown to be of
a type that will affect a member’s ability to safely perform essential fire-fighting tasks. Some very specialized tasks can
be difficult to safely perform, and the fire service physician should consider the depth of field deficiency of the individual
and consider the depth of field requirements of the member’s job in order to reach an individual determination. It should
be noted that the FAA will award all classes of pilot’s licenses to monocular pilots. The loss of peripheral vision is
compensated for by increased scanning and head movements. There are studies that show some detriment of driving
function in the driving lab. As of the writing of this section the DOT does not allow monocular persons to hold a
commercial driver’s license. In view of this and the increased dependence on visual cues when driving emergency
vehicles, monocular fire fighters should be restricted from driving fire apparatus and other emergency vehicles. The
majority of state licensing authorities have established vision exemption programs for monocular drivers seeking a CDL.
If the candidate’s state does not have an exemption program established, they will be able to apply for a Federal
exemption through the DOT.

Dear Fire Service Occupational Safety and Health Technical Committee,
The role of the National Fire Protection Association, to establish standards that protect the public and provide for the

safety of firefighters, is a difficult task when attempting to balance the needs of fire agencies and the legal boundaries of
employment law.  The proposal process for amending NFPA standards is a vital tool in maintaining that balance by
offering insight for those affected by their standards.  The vision standards in NFPA 1582 are no exception.  Recent
developments in policies and laws, which some of the vision standards have been based upon, require an update to the
current standard.

The standard for monocular firefighters, 6.4(3), is based upon outdated Department of Transportation (DOT)
regulations that restrict persons who have monocular vision from obtaining a commercial drivers license (CDL).  The
only justification the NFPA makes for restricting monocular candidates from being qualified as firefighters is under
9.12.3.1 (2), claiming they cannot perform essential job task 10 (operating fire apparatus or other vehicles in an
emergency mode with emergency lights and sirens).  The NFPA substantiates this in A.9.12.3.1(2) by stating the DOT
does not allow monocular persons to hold a CDL.

Since that time, the DOT has taken progressive steps to eliminate its blanket exclusion of monocular drivers and
established a Federal vision exemption program on the foundation of individual assessment (Exhibit “A” - 49 CFR§
391.41(b)(10)).  The Equal Employment Opportunity Commission (EEOC) was one of the strongest supporters for the
Federal vision exemption program.  In a statement submitted to the DOT advocating an exemption program, the EEOC
stated;
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This, and other input from various legal authorities, prompted the DOT to be as accommodating as reasonably possible
to drivers seeking a CDL without compromising public safety.  The DOT even uses its vision exemption program as an
example of how the process of individualized assessment is the basis for many of its physical qualifications (Exhibit “C” -
DOT Vision Exemption Package).  They have gone as far as establishing an individualized assessment and exemption
program for persons diagnosed with insulin dependent diabetes, much like the individualized assessment approach the
NFPA adopted in 6.18 for endocrine and metabolic disorders, which was developed in conjunction with the American
Diabetes Association.  The EEOC at one point become involved with the development and reiterated the need for the
NFPA to establish standards that did not step outside of the legal boundaries of the American with Disabilities Act:

(Exhibit “D” -
Letter from EEOC)

Although the letter was written by the EEOC for the American Diabetes Association, the EEOC even cited monocular
vision as a condition that must not be included in blanket exclusions that automatically disqualify firefighters.

Other states have developed even more efficient individual assessment programs for drivers that do not meet
established vision standards.  For example, California’s Department of Motor Vehicles (DMV) assesses applicants with
stable vision conditions, such as being monocular, by requiring an examination from an optometrist or ophthalmologist
who completes a Report of Vision Examination (Exhibit “E” - DL62).  This is submitted in addition to the standard
Medical Examination Report (Exhibit “F” - DL51).  Upon approval of the DL62, a learner’s permit is granted.  When the
driver is ready to take his final driving assessment, the DMV proctors a supplemental driving performance evaluation
(SPDE) to confirm that the driver compensates for his vision condition.  If the candidate passes the SPDE by adequately
demonstrating compensation, they are issued a license with only two restrictions.  The first is “No passengers when
driving commercially or transporting material requiring placards/marking per Vehicle Code 27903”.  This restriction
should not be a constraint for a candidate unless, for example, the candidate is required to drive a vehicle that carries
hazardous materials such as a fuel truck, which must have placards.  Even then, the decision to disqualify candidates
based on their inability to legally drive vehicles with a placard requirement should be made by the hiring agency as long
as they cannot be reasonably accommodated.  The second restriction is candidates “May not drive in interstate
commerce”.  This restriction is not applicable to the fire service. (Exhibit “G” - Physical and Mental Disabilities Guidelines
5.11-5.12)

In light of the advancements made in individual assessment policy by the entities that the NFPA uses to justify its
current vision standard for monocular candidates, it stands to reason that the current standard must be changed to
reflect these new policies.  Otherwise, the NFPA is imposing liability upon them and the fire agencies they establish
standards for by maintaining standards that are deemed illegal under Title I of the American with Disabilities Act.  One
example of a case for individual assessment of monocular firefighter candidates was brought forth in United States of
America v. City of Pontiac.  In that case, the Department of Justice argued for a monocular firefighter by the name of
Henderson who was denied an appointment with the City of Pontiac because he did not meet the NFPA vision standard.
(Exhibit “H” - Enforcing the ADA: A Status Report, July-September 1997)  The City of Pontiac lost and subsequently
added to the list of cases where a lack of individual assessment is a major contributing factor for entities that lose civil
lawsuits.

The decision as to whether a candidate is qualified under the monocular vision standard must be dependent upon
evaluation from a qualified eye care professional in conjunction with the proper licensing authority based on a policy of
individual assessment.  Therefore, the following revisions to NFPA 1582 are recommended;

Monocular vision is currently a category A condition that limits the evaluating physician from being able to qualify a
candidate by individual assessment.  Monocular vision should be listed under the category B conditions as:

As explained in the above substantiation, this explanatory material in Annex A is no longer valid.  With the deletion of
6.4.1 (3) and the addition of 6.4.2 (4) the explanatory material in Annex A should be added as follows:
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This addition to the physician evaluation section should make it clear that the evaluation of a monocular candidate
must be done in conjunction with the proper licensing authority and evaluating optometrist or ophthalmologist.  It also
takes into account new candidates who will be given conditional job offers pending a medical evaluation who do not hold
a CDL.  To avoid disqualifying candidates because they simply have not had an opportunity to obtain a CDL, the ability
to obtain a learners permit should be qualifying if candidates would otherwise medically qualify if they held a CDL at the
time of their evaluation.  The majority of departments do not require candidates to obtain a CDL until well after they have
started working for the agency.  This gives the agency the chance to train candidates to be proficient drivers and
evaluate their abilities.  If an agency does not require candidates to hold a CDL until later in their employment, then
disqualifying them because they do not hold a CDL at the time of his evaluation would be unjustifiable.  The agency
must offer reasonable accommodation for candidates to obtain the CDL, like all other candidates, to prove they are
capable of compensating for their vision condition.

A.9.12.3.1.2 Most persons with monocular vision, after a 6-month accommodation period, are able to function well.
There is some loss of depth perception and peripheral vision. The loss of depth perception has not been shown to be of
a type that will affect a member’s ability to safely perform essential fire-fighting tasks. Some very specialized tasks can
be difficult to safely perform, and the fire service physician should consider the depth of field deficiency of the individual
and consider the depth of field requirements of the member’s job in order to reach an individual determination. It should
be noted that the FAA will award all classes of pilot’s licenses to monocular pilots. The loss of peripheral vision is
compensated for by increased scanning and head movements. There are studies that show some detriment of driving
function in the driving lab. As of the writing of this section the DOT does not allow monocular persons to hold a
commercial driver’s license. In view of this and the increased dependence on visual cues when driving emergency
vehicles, monocular fire fighters should be restricted from driving fire apparatus and other emergency vehicles. The
majority of state licensing authorities have established vision exemption programs for monocular drivers seeking a CDL.
If the candidate’s state does not have an exemption program established, they will be able to apply for a Federal
exemption through the DOT.

The revision to explanatory material in Annex A reflects the changes made in 9.12.3.1(2).  It also deletes the
explanatory material that is no longer valid.  The content that has not been altered is factual.  It accurately reflects how
although being monocular impacts depth perception and peripheral vision, it is compensated for with rehabilitation to
where the candidate is very likely able to function well and safely perform all 13 essential job tasks.  It also makes it
clear that even if the licensing authority whose jurisdiction covers the candidate’s fire agency does not have an
established vision exemption program they have the opportunity to apply for the Federal exemption program.

Although the basis for why there is a need to change the monocular vision standard is very simple, the manner of how
the new standard should be written is slightly more complicated.  The end result for this proposal needs to be a standard
that facilitates the balance of responsibilities the NFPA maintains.  I will be happy to offer more supporting evidence and
research throughout the revision process.  It would be my pleasure to testify before a meeting of the technical committee
at any time throughout the process.  I may also be reached for questions, comments, and further research at the contact
information listed on the letterhead.  Thank you for taking the time to consider this proposal and good luck with the other
endeavors being taken upon by the NFPA.

Sincerely,
Jason A.S. Arvizu
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Note:  Supporting material is available for review at NFPA Headquarters.

See Committee Action on 1582-97 (Log #CP89) with regards to A.6.4.1(3).

_______________________________________________________________________________________________
1582-14     Log #CP13

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:

Category A medical conditions shall include the following:
(1) Chronic vertigo or impaired balance as demonstrated by the inability to tandem gait walk
(2) On audiometric testing, average hearing loss in the unaided better ear greater than 40 decibels (dB) at 500 Hz,

1000 Hz, 2000 Hz, and 3000 Hz when the audiometric device is calibrated to ANSI Z24.5,
(3) Any ear condition (or hearing impairment) that results in the candidate not being able to safely perform one or more

of the essential job tasks
(4)*Hearing aid or cochlear implant

The committee has chosen to add this to the list of category A items for candidates as the committee
believes that there is a lack of evidence based support to allow for these items as they relate to the essential job tasks
that fire department personnel are exposed to and there could exist the possibility of failure of these items thus
increasing the chances of  injury to personnel. Hearing aid or cochlear implants are mechanical devices that are not
considered a reasonable accommodation for the following reasons:

(1) U.S. FDA regulations (21 CFR 801.420) require that all hearing aids and implants be labeled with a statement that
hearing aids do not restore normal hearing.

(2) Hearing aids and implants are adjusted to restore one-third to one-fourth the measured loss in pure tone frequency
range of 250 to 6000 Hz (National Acoustic Labs). This allows for improved hearing of speech but will not restore ability
to hear or discriminate acoustic cues (such as collapsing wall/timber, gas leaks, traffic sounds) or radio broadcasts that
are essential safety requirements at a fire or rescue scene.

(3) Hearing aids and implants seriously compromise the ability to localize acoustic cues so that the source of
impending danger is confused and safety is imperiled.

(4) Hearing aids and implants are not calibrated to function in areas of high background noise (fire scene, rescue
scene, traffic) or during radio transmissions.

(5) Hearing aids are not reliable after submersion or heavy exposure to water.
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_______________________________________________________________________________________________
1582-15     Log #CP14

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Category B medical conditions shall include the following:

(1)* Unequal hearing loss
(2) Average uncorrected hearing deficit at the test frequencies 500 Hz, 1000 Hz, 2000 Hz, and 3000 Hz greater than

40 dB in either ear
(3) Atresia, stenosis, or tumor of the auditory canal
(4)* External otitis, recurrent
(5)* Agenesis or traumatic deformity of the auricle
(6)* Mastoiditis or surgical deformity of the mastoid
(7)* Ménière's syndrome, labyrinthitis, or tinnitus
(8)* Otitis media, recurrent
(9) Surgical procedures to correct or improve hearing or other conditions of the ear.

The committee has made these changes to clarify the intent of the requirements and to ensure that a
single occurrence of these conditions does not represent a problem, but rather these conditions might be of concern
when they are recurrent. Typical surgical corrections often only offer partial correction of hearing, compromise the ability
to localize acoustic cues so that the source of impending danger is confused and safety is imperiled and do not provide
adequate hearing ability in areas of high background noise.  However, results can differ across affected individuals and
therefore this is a category B condition rather than category A condition.

_______________________________________________________________________________________________
1582-16     Log #CP15

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Category B medical conditions shall include the following:

(1)* Congenital or acquired deformity
(2)* Allergic rhinitis
(3) Epistaxis, recurrent
(4)* Sinusitis, recurrent
(5)* Dysphonia
(6) Anosmia
(7) Tracheal stenosis
(8) Nasopharyngeal polyposis
(9)* Obstructive apneas (ex. sleep apnea) if unresponsive to treatment

The committee has chosen to add this to ensure that personnel are evaluated for conditions involving
sleep that might be significant enough to interrupt their daily activities. Untreated obstructive sleep apnea is associated
with fatigue, cognitive defects, pulmonary hypertension, hypertrophic heart disease, arrhythmias, and early onset
dementia.  These issues can reduce the ability to safely perform essential job tasks (1,2,4,5,6,7,8,9,10,13).
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_______________________________________________________________________________________________
1582-17     Log #CP16

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:

Category A medical conditions shall include the following:
(1) Active hemoptysis
(2) Current empyema
(3) Pulmonary hypertension
(4) Active tuberculosis
(5) An FVC or FEV1 less than 70 percent predicted even independent of disease as it prevents the safe use of SCBA

due to increased minute ventilation requirements leading to the earlier than expected depletion of air in the SCBA
cylinder

(6)* Obstructive lung diseases (e.g., emphysema, chronic bronchitis, asthma) with an absolute FEV1/FVC less than
0.70 0.75, and with either the both FEV1 below normal or both the FEV1 and FVC below normal (less than 0.80) as
defined by the American Thoracic Society

(7)* Hypoxemia — oxygen saturation less than 90 percent at rest or exercise desaturation by 4 percent or to less than
90 percent (exercise testing indicated when resting oxygen is less than 94 percent but greater than 90 percent)

(8)* Asthma — reactive airways disease requiring bronchodilator or corticosteroid therapy for 2 or more consecutive
months in the previous 2 years, unless the candidate can meet the requirement in 6.8.1.1

(9) Any pulmonary condition that results in the candidate not being able to safely perform one or more of the essential
job tasks

(10)  Lung Transplant
Lung transplant does not correct underlying pulmonary function to acceptable levels nor restore aerobic

capacity to acceptable levels.  Many of the immunosuppressive agents required to prevent rejection are lifelong
medications that increases risk for infection and may lead to adrenal suppression.  Lung function post
lung-transplantation shall compromise a candidate’s ability to safely perform essential job tasks (1,2,4,5,6,7,8,9,10,13).

_______________________________________________________________________________________________
1582-18     Log #CP17

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
A candidate who has in the past required bronchodilator, corticosteroid, or anti-inflammatory therapy (e.g.

leukotriene receptor antagonists ex. Montelukast) for asthma but who does not believe he/she has asthma shall be
evaluated by a pulmonologist or other expert in asthmatic lung diseases such as an allergist to determine if the
candidate meets all of the following:

(1) Asthma has resolved without symptoms off medications for 2 years.
(2) If allergic, allergen avoidance or desensitization has been successful.
(3) Spirometry demonstrates adequate reserve (FVC and FEV1 greater than or equal to 90 percent) and no

bronchodilator response measured off all bronchodilators on the day of testing.
(4) Normal or negative response (less than 20 percent decline in FEV1) to provocative challenge using cold air,

exercise (12 METS), or methacholine (PC20 greater than 8 is considered normal, as response at dose greater than 8
mg might not be clinically significant) histamine, mannitol or negative response to exercise challenge (less than 13
percent decline in FEV1 at 12 METS or sufficient minute ventilation for evaluation).

This is not a change in the document which under certain clinical circumstances used challenge tests to
determine whether asthmatic hyperreactivity was present.  The change is that the correct definitions of abnormal
challenge testing are now included.  A 20% decline in FEV1 remains the correct definition of airway hyperreactivity
except for exercise challenge at normal temperature air.  In which case the correct definition is a 13% decline in FEV1
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_______________________________________________________________________________________________
1582-19     Log #CP18

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Challenge testing shall be performed off all anti-inflammatory medications (e.g. inhaled or oral steroids,

leukotriene receptor antagonists) for 4 weeks preceding the test, off all anti-histamines (e.g. oral allergy medications) for
1 week and off all bronchodilators on the day of testing.

Anti-histamines can affect challenge testing so they should not be used for 1 week prior to testing.  The
other underlined change was merely correct spelling of the drug class – leukotriene receptor antagonists (Montelukast)

_______________________________________________________________________________________________
1582-20     Log #CP19

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Category B medical conditions shall include the following:

(1)* Pulmonary resectional surgery, chest wall surgery, and pneumothorax
(2) Pleural effusion
(3)* Fibrothorax, chest wall deformity, and diaphragm abnormalities
(4)* Interstitial lung diseases
(5)* Pulmonary vascular diseases or history of pulmonary embolism
(6)* Bronchiectasis, if abnormal pulmonary function or recurrent infections
(7) Infectious diseases of the lung or pleural space
(8) Cystic fibrosis
(9) Central or obstructive apneas (e.g. sleep apnea) if unresponsive to treatment

This change in text was to provide clarification. Untreated obstructive sleep apnea is associated with
fatigue, cognitive defects, pulmonary hypertension, hypertrophic heart disease, arrhythmias, and early onset dementia.
These issues can reduce the ability to safely perform applicable essential job tasks.

_______________________________________________________________________________________________
1582-21     Log #CP20

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Add new section to read as follows and renumber accordingly:

Category A medical conditions shall include:
an aerobic capacity less than 12 METS (42 ml/kg/min O2)

Numerous scientific studies (see references) have demonstrated that the aerobic capacity required to
perform firefighting tasks during simulated fire conditions is at least 12 METS (42 ml oxygen/kg/min).  Reduced aerobic
capacity interferes with the candidate’s ability to safely train to be a firefighter and to safely perform essential job tasks
2, 4, 5-10, 13.
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_______________________________________________________________________________________________
1582-22     Log #CP22

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Category A medical conditions shall include the following:

(1)* Hypertension with evidence of end organ damage or not controlled by approved medications
(1a)* Uncontrolled or poorly uncontrolled hypertension
(1b)* Hypertension with evidence of end organ damage

Condition 1a increases risk for sudden incapacitation due to syncope, stroke or cardiac arrest.
Condition 1b if the target organ is heart or brain increases risk for sudden incapacitation due to syncope, stroke or
cardiac arrest.  If the target organ is the kidney increases risk for sudden incapacitation due to dehydration and syncope.

_______________________________________________________________________________________________
1582-23     Log #CP23

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Category B medical conditions shall include the following:

(1) Vasospastic phenomena such as Raynaud's phenomenon
(2)* Thrombophlebitis, thrombosis, or and varicosities

This addition of text was made as the committee believes that this medical condition should be
considered a category B item based on potential complications and limitations it might present to the member.
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_______________________________________________________________________________________________
1582-24     Log #CP21

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Category A medical conditions shall include the following:

(1)* Coronary artery disease, including history of myocardial infarction, angina pectoris, coronary artery bypass
surgery, coronary angioplasty, and similar procedures

(2)* Cardiomyopathy or congestive heart failure, including signs or symptoms of compromised left or right ventricular
function or rhythm, including dyspnea, S3 gallop, peripheral edema, enlarged ventricle, abnormal ejection fraction,
and/or inability to increase cardiac output with exercise

(3)* Acute pericarditis, endocarditis, or myocarditis
(4)* Syncope, recurrent
(5)* A medical condition requiring an automatic implantable cardiac defibrillator or history of ventricular tachycardia or

ventricular fibrillation due to ischemic or valvular heart disease, or cardiomyopathy
(6) Third-degree atrioventricular block
(7)* Cardiac pacemaker
(8) Hypertrophic Cardiomyopathy including idiopathic hypertrophic subaortic stenosis
(9)  Any cardiac condition that results in the candidate not being able to safely perform one or more of the essential job

tasks
(10) Heart Transplant

Heart transplant does allow the heart to display normal chronotropic response (i.e. cannot increase
heart rate appropriately with physical exertion) and this increases risk for syncope and prevents restoration of aerobic
capacity to acceptable levels.  Furthermore, many of the immunosuppressive agents required to prevent rejection are
lifelong medications that increases risk for infection and may lead to adrenal suppression.  Heart transplant
compromises the candidate’s ability to safely perform essential job tasks (1,2,4,5,6,7,8,9,10,13).

_______________________________________________________________________________________________
1582-25     Log #CP24

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Add new section and renumber:

Category A medical conditions shall include metabolic syndrome
Aerobic capacity less than 12 METS

Category B medical conditions shall include metabolic syndrome
Aerobic capacity 12 METS or greater.

Metabolic syndrome includes three or more of the following components: abdominal obesity defined as
a waist circumference >102 cm (>40 in) in men or >88 cm (>35 in) in women; triglycerides >150 mg/dl; HDL cholesterol
<40 mg/dl, for men or <50 mg/dl for women; blood pressure >135/85 mmHg; and fasting blood glucose >110 mg/dl.
Metabolic syndrome is an increased risk for cardiovascular disease, hypertension and insulin resistant hyperglycemia.
Metabolic syndrome is associated with reduced aerobic capacity that interferes with the ability to safely train to be a
firefighter and to safely perform essential job tasks 2, 4, 5-10, 13.  Numerous scientific studies (see references) have
demonstrated that the aerobic capacity required to perform firefighting tasks during simulated fire conditions is at least
12 METS (42 ml oxygen/kg/min).  Reduced aerobic capacity interferes with the candidate’s ability to safely train to be a
firefighter and to safely perform essential job tasks 2, 4, 5-10, 13.
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_______________________________________________________________________________________________
1582-26     Log #CP25

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:

Category A medical conditions shall include the following:
(1)  Scoliosis of thoracic or lumbar spine with angle greater than or equal to 40 degrees
(2)  History of spinal surgery involving fusion of two or more vertebrae, or with rods that are still in place

Category B medical conditions shall include the following:
(1)  Congenital or developmental malformations of the back, particularly those that can cause instability, neurological

deficits, pain, or limit flexibility
(2)  Scoliosis with angle less than 40 degrees
(3)  Arthritis of the cervical, thoracic, or lumbosacral spine
(4)  Facet atrophism, high lumbosacral angle, hyperlordosis, Schmorl's nodes, Scheuermann's disease, spina bifida

occulta, spondylolisthesis, spondylolysis, or transitional vertebrae
(5)  History of infections or infarcts in the spinal cord, epidural space, vertebrae, or axial skeletal joints
(6)  History of diskectomy or laminectomy or vertebral fractures
(7) History of spine fusion that results in instability, reduced mobility, strength, range of motion, or persistent pain.

The committee has made this change as they believe that hardware could be responsible for the
resulting limits of range of motion or mobility and that the fusion of discs may in fact not reduce ones range of motion.
The change was corrective in nature with regards to the text.

_______________________________________________________________________________________________
1582-27     Log #CP1

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise 6.13.1(2) to read as follows:
Category A medical conditions shall include the following:

(1) Scoliosis of thoracic or lumbar spine with angle greater than or equal to 40 degrees
(2) History of spinal surgery involving fusion resulting in loss of two or more spaces of two or more vertebrae, or rods

that are still in place
In the processing of the 2007 edition of NFPA 1582, the intent of the committee was to make spinal

surgery resulting in loss of 2 or more spaces a Category A condition for candidates due to loss of flexibility / ROM, as
well as the increased risk of serious fx above the fusion(s). It appears in the text as fusion of two or more vertebrae
which could be loss of a single space.

See Committee Action on 1582-26 (Log #CP25).
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_______________________________________________________________________________________________
1582-28     Log #CP26

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text and renumber to read as follows:

Category A medical conditions shall include the following:
(1) Bone hardware such as metal plates or rods supporting bone during healing

Joint replacement unless all of the following conditions are met:
a. normal range of motion without history of dislocations post-replacement
b. repetitive and prolonged pulling, bending, rotations, kneeling, crawling and climbing without pain or impairment
c. no limiting pain
d. an orthopedic specialist evaluation concurring that the candidate can complete all essential job tasks listed in

Chapter 5
(2) History of total joint replacement
(32) Amputation or congenital absence of upper-extremity limb (hand or higher)
(43) Amputation of either thumb proximal to the mid-proximal phalanx
(54) Amputation or congenital absence of lower-extremity limb (foot or above) unless the candidate meets all of the

following conditions:
a. stable, unilateral below the knee (BKA) amputation with at least the proximal third of the tibia present for a

strong and stable attachment point with the prosthesis; and
b. fitted with a prosthesis which will tolerate the conditions present in structural firefighting, when worn in conjunction

with standard fire fighting PPE; and
c. at least 6 months of prosthetic use in a variety of activities with no functional difficulties; and
d. the amputee limb is healed with no significant inflammation, persistent pain, necrosis, or indications of instability at

the amputee limb attachment point; and
e. demonstrates no significant psychosocial issues pertaining to the loss of limb and/or use of prosthesis; and
f. evaluated by a prosthetist or orthopedic specialist with expertise in the fitting and function of prosthetic limbs, and this

specialist concurs that the candidate can complete all essential job tasks listed in Chapter 5 including wearing personal
protective ensembles and SCBA while climbing ladders, operating from heights, and walking or crawling in the dark
along narrow and uneven surfaces that may be wet or icy; and

g. passed the department’s applicant physical ability test as a condition of appointment, without accommodations or
modification of the protocol

(65) Chronic non-healing or recent bone grafts
(76)  History of more than one dislocation of shoulder without surgical repair or with history of recurrent shoulder

disorders within the last 5 years with pain or loss of motion, and with or without radiographic deviations from normal
(87)  Any extremity condition that results in the candidate not being able to safely perform one or more of the essential

job tasks
Unilateral amputation below the knee with a properly fitted and properly designed prosthesis does not

always compromise the candidate’s ability to perform essential job tasks.  Therefore this is a category B condition and
the changes in this document reflect the type of individual evaluation required to determine if the candidate could safely
perform these essential job tasks.

_______________________________________________________________________________________________
1582-29     Log #1

_______________________________________________________________________________________________
Lawrence D. Budnick, New Jersey Medical School Occupational Medicine Service

Delete (5).
New (7): Amputation or congenital absence of lower extremity limb (foot or above).

Note:  Supporting material is available for review at NFPA Headquarters.

See Committee Action on 1582-28 (Log #CP26).
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_______________________________________________________________________________________________
1582-30     Log #CP27

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Category B medical conditions shall include the following:

(1)* History of shoulder dislocation with surgical repair
(2) Significant limitation of function of shoulder, elbow, wrist, hand, or finger due to weakness, reduced range of

motion, atrophy, unequal length, absence, or partial amputation
(3) Significant lack of full function of hip, knee, ankle, foot, or toes due to weakness, reduced range of motion, atrophy,

unequal length, absence, or partial amputation
(4)* History of meniscectomy or ligamentous repair of knee
(5)* History of intra-articular, malunited, or nonunion of upper or lower extremity fracture
(6)* History of osteomyelitis, septic, or rheumatoid arthritis
(7) Bone hardware such as metal plates or rods supporting bone during healing

The committee has added this text to provide clarification to the requirement and that it is only for the
period of healing rather than items that might be permanently placed.

_______________________________________________________________________________________________
1582-31     Log #CP28

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:

Category A medical conditions shall include the following:
(1) Metastatic or locally extensive basal or squamous cell carcinoma or melanoma
(2) Any dermatologic condition that would not allow for a successful respiratory facepiece fit test for any respirator

required by the fire department.
(3) Any dermatologic condition that results in the candidate not being able to safely perform one or more of the

essential job tasks
This change was editorial in nature and was made in order to provide some clarification to the

requirement.
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_______________________________________________________________________________________________
1582-32     Log #CP29

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:

Category A medical conditions shall include the following:
(1)* Type 1 diabetes mellitus, unless a candidate meets all of the following criteria:
(a) Is maintained by a physician knowledgeable in current management of diabetes mellitus on a basal/bolus (can

include subcutaneous insulin infusion pump) regimen using insulin analogs.
(b) Has demonstrated over a period of at least 6 months 1 year the motivation and understanding required to closely

monitor and control capillary blood glucose levels through nutritional therapy and insulin administration. Assessment of
this shall take into consideration the erratic meal schedules, sleep disruption, and high aerobic and anaerobic workloads
intrinsic to fire fighting.

(c) Has a dilated retinal exam by a qualified ophthalmologist or optometrist that shows no higher grade of diabetic
retinopathy than microaneurysms, as indicated on the International Clinical Diabetic Retinopathy Disease Severity
Scale.

(d) Has normal renal function based on a calculated creatinine clearance greater than 60 mL/min and absence of
proteinuria. (Creatinine clearance can be calculated by use of the Cockroft-Gault or similar formula. Proteinuria is
defined as 24-hour urine excretion of greater than or equal to 300 mg protein or greater than or equal to 300 mg of
albumin per gram of creatinine in a random sample.)

(e) Has no autonomic or peripheral neuropathy. (Peripheral neuropathy is determined by diminished ability to feel the
vibration of a 128 cps tuning fork or the light touch of a 10-gram monofilament on the dorsum of the great toe proximal to
the nail. Autonomic neuropathy might be determined by evidence of gastroparesis, postural hypotension, or abnormal
tests of heart rate variability.)

(f)  Has normal cardiac function without evidence of myocardial ischemia on cardiac stress testing (to at least 12
METS) by ECG and cardiac imaging.

(g) Has a signed statement and medical records from an endocrinologist or by a physician with demonstrated
knowledge in the current management of diabetes mellitus knowledgeable in management of diabetes mellitus as well
as knowledge of the essential job tasks and hazards of fire fighting as described in 5.1.1 allowing the FD physician to
determine whether that the candidate meets the following criteria:

i. Is being successfully maintained on a regimen consistent with 6.18.1(1)(a) and 6.18.1(1)(b).
ii. Has had Hemoglobin A1C measured at least four times a year (intervals of two to three months) over the last 12

months prior to evaluation if the diagnosis of diabetes has been present over a year.  If the hemoglobin A1C is 8% or
greater, this shall trigger a medical evaluation to determine if a condition exists in addition to diabetes that is responsible
for the Hemoglobin A1C not accurately reflecting average glucose levels.  This shall include evidence of a set schedule
for blood glucose monitoring and a thorough review of data from such monitoring.Has achieved stable control of blood
glucose as evidenced by Hemoglobin A1C consistently less than 8 when monitored at least twice yearly. This shall
include evidence of a set schedule for blood glucose monitoring and a thorough review of data from such monitoring.

iii. Does not have an increased risk of hypoglycemia due to alcohol use or other predisposing factors.
iv.* Has had no episodes of severe hypoglycemia (defined as requiring assistance of another) in the preceding 1 year,

with no more than one two episodes of severe hypoglycemia in the preceding 5 3 years.
v. Is certified not to have a medical contraindication to fire-fighting training and operations.
(2) Insulin-requiring Type 2 diabetes mellitus, unless a candidate meets all of the following criteria:
(a) Is maintained by a physician knowledgeable in current management of diabetes mellitus.
(b) Has demonstrated over a period of at least 3 months the motivation and understanding required to closely monitor

and control capillary blood glucose levels through nutritional therapy and insulin administration. Assessment of this shall
take into consideration the erratic meal schedules, sleep disruption, and high aerobic and anaerobic workloads intrinsic
to fire fighting.

(c) Has a dilated retinal exam by a qualified ophthalmologist or optometrist that shows no higher grade of diabetic
retinopathy than microaneurysms, as indicated on the International Clinical Diabetic Retinopathy Disease Severity
Scale.

(d) Has normal renal function based on a calculated creatinine clearance greater than 60 mL/min and absence of
proteinuria. (Creatinine clearance can be calculated by use of the Cockroft-Gault or similar formula. Proteinuria is
defined as 24-hour urine excretion of greater than or equal to 300 mg protein or greater than or equal to 300 mg of
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albumin per gram of creatinine in a random sample.)

(e) Has no autonomic or peripheral neuropathy. (Peripheral neuropathy is determined by diminished ability to feel the
vibration of a 128 cps tuning fork or the light touch of a 10-gram monofilament on the dorsum of the great toe proximal to
the nail. Autonomic neuropathy can be determined by evidence of gastroparesis, postural hypotension, or abnormal
tests of heart rate variability.)

(f) Has normal cardiac function without evidence of myocardial ischemia on cardiac stress testing (to at least 12 METS)
by ECG and cardiac imaging.

(g) Has a signed statement and medical records from an endocrinologist or by a physician with demonstrated
knowledge in the current management of diabetes mellitus as well as knowledge of the essential job tasks and hazards
of fire fighting as described in 5.1.1 allowing the FD physician to determine whether the candidate meets the following
criteria: Has a signed statement from an endocrinologist knowledgeable in management of diabetes mellitus as well as
the essential job tasks and hazards of fire fighting as described in 5.1.1 that the candidate meets the following criteria:

i. Is maintained on a stable insulin regimen and has demonstrated over a period of at least 3 months the motivation
and understanding required to closely monitor and control capillary blood glucose levels despite varied activity
schedules through nutritional therapy and insulin administration

ii. Has had Hemoglobin A1C measured at least four times a year (intervals of two to three months) over the last 12
months prior to evaluation if the diagnosis of diabetes has been present over a year.  If the hemoglobin A1C is 8% or
greater, this shall trigger a medical evaluation to determine if a condition exists in addition to diabetes that is responsible
for the Hemoglobin A1C not accurately reflecting average glucose levels.  This shall include evidence of a set schedule
for blood glucose monitoring and a thorough review of data from such monitoringHas achieved stable control of blood
glucose as evidenced by Hemoglobin A1C less than 8 when monitored at least twice yearly, which must include
evidence of a set schedule for blood glucose monitoring and a thorough review of data from such monitoring

iii.  Does not have an increased risk of hypoglycemia due to alcohol use or other predisposing factors
iv.* Has had no episodes of severe hypoglycemia (defined as requiring assistance of another) in the preceding 1 year,

with no more than one two episodes of severe hypoglycemia in the preceding 5 3 years
v. Is certified not to have a medical contraindication to fire-fighting training and operations
(3) Any endocrine or metabolic condition that results in the candidate not being able to safely perform one or more of

the essential job tasks
These changes in the diabetes section reflect

1.  The fact that Hemoglobin A1C although usually an indication of uncontrolled diabetes may also be an indication of
other medical conditions in addition to diabetes and therefore may not accurately reflect average glucose levels.  In such
cases, an additional diagnosis accounting for elevated Hemoglobin A1C should be documented (e.g.
hemoglobinopathy) and alternative evidence for properly controlled diabetes should be submitted including evidence of
a set schedule for blood glucose monitoring and a thorough review of data from such monitoring.

2.  When endocrinologists are not available, their expertise can be replaced by a physician with demonstrated
knowledge in the current management of diabetes mellitus as well as knowledge of the essential job tasks and hazards
of fire fighting.

3.  The time for demonstrating properly controlled diabetes and the absence of hypoglycemia has been reduced to
reflect modern principles of diabetes management.
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_______________________________________________________________________________________________
1582-33     Log #9

_______________________________________________________________________________________________
Katie Hathaway, American Diabetes Association

Revise text to read as follows:
(1)(g) and 6.18.1(2)(g):

Has a signed statement from an endocrinologist a physician knowledgeable in management of diabetes mellitus as well
as the essential job tasks and hazards of fire fighting as described in 5.1.1 that the candidate meets the following
criteria:

9.6.3.1(7) and 9.6.4.1(7):
Has a signed statement from an endocrinologist a physician knowledgeable in management of diabetes mellitus as

well as the essential job tasks and hazards of fire fighting as described in Section 9.1 that the member meets the
following criteria:

It is the position of the American Diabetes Association that hemoglobin A1C values have no medical
justification for use in employment evaluations, and should never be a determinative factor in employment.  We propose
using hemoglobin A1C as a way to flag individuals who need further evaluation, but not as a requirement for
employment.
With the advent of improved assays and greater standardization, hemoglobin A1C, also known as glycosylated or
glycated hemoglobin, has become an important tool in the medical management of individuals with diabetes mellitus.
Intra-individual changes in A1C generally reflect changes in glycemic exposure of the individual patient over the
preceding 2-3 months, a time frame determined by the average glucose and the lifespan of the red blood cells present
at the time of the measurement. In addition, population studies have shown a significant but imperfect relationship
between A1C and average glucose and between A1C and the risk of chronic, but not acute, complications of diabetes
mellitus.  Although A1C can be useful for -individual assessment of changes in glycemic status and for
epidemiologic evaluation of larger populations, it is not a useful test for -individual comparisons and “patients should
be monitored on the basis of their previous results.” (Hudson 1999)
Some of the limitations of the A1C for inter-individual comparisons and for individual assessment for employment
include:
ASSAY PRECISION: The American College of Pathology accepts variation within 7% in A1C assays. Thus, a person
with an A1C of 8% may have a value between 7.5 and 8.5% on repeat testing of the same sample. (Cohen 2010)
HEMOGLOBINOPATHIES “With some assay methods, A1C tests in patients with hemoglobinopathies result in falsely
high outcomes, overestimating actual average blood glucose levels for the previous 2 to 3 months. Physicians may then
prescribe more aggressive treatments, resulting in increased episodes of hypoglycemia. Some assay methods used
with some hemoglobinopathies may result in falsely low outcomes, leading to under-treatment of diabetes.” “About one
in 12 African Americans has sickle cell trait. About 14.7 percent of African Americans aged 20 years or older have
diabetes. Therefore, many African Americans have both diabetes and sickle cell trait…People of Southeast Asian
descent are at risk for having hemoglobin E (HbE), another hemoglobin variant”

CLINICAL STUDIES: A comparison of HbA1C with average glucose derived from 2 days of continuous monitoring and 3
months of 7 point glucose profiles at least three times a week. The confidence interval for average glucose with an A1C
8% was 147-217 mg/dl.(Nathan 2008)
RBC LIFESPAN: Hemoglobin A1C levels are a “snapshot” of what is truly a rolling average. Subclinical variation in RBC
lifespan can have a significant effect upon the relationship between mean glucose and A1C, with increases in average
RBC lifespan increasing net glycosylation and decreases (as in some  hemoglobinopathies, or recovery from
hemorrhage or anemia) decreasing net glycosylation.(Herman and Cohen 2010,  Cohen 2008)
RBC GLUCOSE TRANSPORT: Variations in transport across the RBC membrane result in different intra and
extracellular glucose levels, thus impacting on intracellular hemoglobin exposure to glucose and resultant glycosylation.
(Khera 2008)
VARIATIONS IN GLYCOSYLATION RATES: patients vary in activity of the glycosylation reaction; genetically
determined “high” and “low” rates of glycosylation have been described in a number of studies, explaining about 1/3 of
inter-individual variation in A1C levels. (Hudson 1999, Snieder 2001, Hempe 2002, Cohen 2006, Soranzo 2010)
INTER-ETHNIC VARIATION: Numerous studies have identified the impact of ethnicity on the relationship between
average glucose and A1C. In general, Caucasians have significantly lower A1C levels at comparable glucose. (Herman
2007, Cohen 2007, Viberti 2006, Herman 2009, Ziemer 2010, Kirk 2006). This variability is independent of the impact of
hemoglobinopathies noted above.
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As far back as ten years ago, researchers studying differences in A1C concluded that “patients should be monitored on
the basis of their own previous results” (see Hudson et al), which suggests that an arbitrary cut off of 8% tells you less
about whether diabetes affects safe performance of fire fighting duties than does a review of patient history and blood
glucose logs.
A1C test results reflect average glycemia over several months and do not identify whether a person had severe extreme
blood glucose readings or is at significant risk for hypoglycemia, which is the primary concern for firefighters with
diabetes.  Accordingly, such a test is simply not a valid measure of either current or future risk of harm related to the
performance of fire fighting duties.  All of these considerations led the ADA to take the position that A1C values should
not be determinative in the employment setting.  Instead of relying on A1C to determine a person’s ability to work as a
firefighter, we propose directing the evaluating physician to review the individual’s blood glucose logs (downloaded
straight from the glucose meter) and the individual’s diabetes history to look for a record of severe hypoglycemia or
diabetic ketoacidosis (DKA).  Large fluctuations in blood glucose place the individual at risk for hypoglycemia, and a
history of DKA places the individual at greater risk for dehydration.
An individual with an A1C above 8% who does not have a history of severe hypoglycemia or DKA can perform essential
job tasks 5, 9 and 13 that are identified in chapter 9 as being compromised due to the individual’s insulin-treated
diabetes.
Job task 5: wearing fire protective ensemble that is encapsulating and insulated and results in significant fluid loss and
dehydration – is only contraindicated for individuals with a history of diabetic ketoacidosis, who are at increased risk for
dehydration.
Job task 9: Diabetes does not prevent a person from dealing with unpredictable emergencies, and current diabetes
management allows individuals to safely manage diabetes even without rest periods, regular meals, immediate access
to medication, or hydration.
Job task 13: There is no relationship between hemoglobin A1C levels and sudden incapacitation; individuals with A1C
levels above 8% who do not have a history of severe hypoglycemia are not at increased risk for sudden incapacitation,
and can serve equally as components of a team. On the contrary, we would recommend that individuals on insulin or
sulfonylureas with the lowest A1C (< 7%) be evaluated by a diabetes professional, as these patients may have a higher
risk of hypoglycemia.

The current standard requires a person diagnosed with type 1 diabetes to demonstrate “over a period of at least 1
year” the motivation and understanding to monitor diabetes.  We believe this requirement is too long and can be
changed to six months without compromising the safety of the individual, other members or the public.  The DCCT and
ACCORD  trials determined that the amount of time it takes individuals to reach a goal blood glucose level was between
four and six months.

We believe the standard should be the same for candidates and members, as the “motivation and understanding to
monitor diabetes” can be evaluated for both classes of individuals through consultation with a treating physician or
diabetes specialist.

We recommend changing the period of time an individual must be free of severe hypoglycemia to require no severe
hypoglycemia in the past one year, and no more than two episodes in the past three years.   Severe hypoglycemia five
years ago is not as clinically significant as hypoglycemia that occurred in the past one to three years, with recurrent
hypoglycemia being a significant concern that merits evaluation by a physician.

The current standard recognizes the role of physicians (other than endocrinologists) who are knowledgeable in the
current management of diabetes (see, e.g., 6.18.1(1)(A) “. . . is maintained by a physician knowledgeable in current
management of diabetes. . .”), yet requires that the candidate or member have a signed statement by an endocrinologist
attesting that the individual meets a set of criteria relating to diabetes (see, e.g., 6.18.1(1)(g)(ii)).  We believe that
physicians who are familiar with current diabetes management, even if they are not board certified or board-eligible in
endocrinology, are highly qualified and capable of conducing physical evaluations of candidates and members with
diabetes.  As well, many smaller communities do not have endocrinologists but do have physicians experienced in
diabetes management.  Accordingly, we propose that the standard be revised to permit such a physician to sign the
statement attesting that the individual meets the qualification criteria related to diabetes.

We propose that NFPA develop, in conjunction with the American Diabetes Association, a physician evaluation form that
will help ensure that NFPA 1582 is implemented correctly and assures an individual assessment of the individual’s
abilities to be a firefighter.   We propose Appendix B: Physician Evaluation Form for the LEO with Diabetes from the
American College of Occupational and Environmental Medicine as a model.

Note:  Supporting material is available for review at NFPA Headquarters.
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See the Committee Action/Statements on the following:
1582-32 (Log #CP29)
1582-37 (Log #CP30)
1582-67 (Log #CP58)
1582-68 (Log #CP59)
1582-69 (Log #CP60)
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_______________________________________________________________________________________________
1582-34     Log #6

_______________________________________________________________________________________________
Katie Hathaway, American Diabetes Association

Revise text to read as follows:
:

Has had achieved stable control of blood glucose as evidenced by Hemoglobin A1C measured at least four times a
year (intervals of two to three months) over the last 12 months prior to evaluation if diagnosis has been present over a
year.  If hemoglobin A1C > 8%, this may signal a problem with diabetes management that warrants further assessment,
which must include evidence of a set schedule for blood glucose monitoring and a thorough review of data from such
monitoring. consistently less than 8 when monitored at least twice yearly

:
Has had achieved a stable blood glucose as evidenced by Hemoglobin A1C measured at least four times a year

(intervals of two to three months) over the last 12 months prior to evaluation if diagnosis has been present over a year.
If hemoglobin A1C >8%, this may signal a problem with diabetes management that warrants further assessment, which
must include a set schedule for blood glucose monitoring and a thorough review of data from such monitoring. level
less than 8 during the prior 3-month period.

It is the position of the American Diabetes Association that hemoglobin A1C values have no medical
justification for use in employment evaluations, and should never be a determinative factor in employment.  We propose
using hemoglobin A1C as a way to flag individuals who need further evaluation, but not as a requirement for
employment.
With the advent of improved assays and greater standardization, hemoglobin A1C, also known as glycosylated or
glycated hemoglobin, has become an important tool in the medical management of individuals with diabetes mellitus.
Intra-individual changes in A1C generally reflect changes in glycemic exposure of the individual patient over the
preceding 2-3 months, a time frame determined by the average glucose and the lifespan of the red blood cells present
at the time of the measurement. In addition, population studies have shown a significant but imperfect relationship
between A1C and average glucose and between A1C and the risk of chronic, but not acute, complications of diabetes
mellitus.  Although A1C can be useful for -individual assessment of changes in glycemic status and for
epidemiologic evaluation of larger populations, it is not a useful test for -individual comparisons and “patients should
be monitored on the basis of their previous results.” (Hudson 1999)
Some of the limitations of the A1C for inter-individual comparisons and for individual assessment for employment
include:
ASSAY PRECISION: The American College of Pathology accepts variation within 7% in A1C assays. Thus, a person
with an A1C of 8% may have a value between 7.5 and 8.5% on repeat testing of the same sample. (Cohen 2010)
HEMOGLOBINOPATHIES “With some assay methods, A1C tests in patients with hemoglobinopathies result in falsely
high outcomes, overestimating actual average blood glucose levels for the previous 2 to 3 months. Physicians may then
prescribe more aggressive treatments, resulting in increased episodes of hypoglycemia. Some assay methods used
with some hemoglobinopathies may result in falsely low outcomes, leading to under-treatment of diabetes.” “About one
in 12 African Americans has sickle cell trait. About 14.7 percent of African Americans aged 20 years or older have
diabetes. Therefore, many African Americans have both diabetes and sickle cell trait…People of Southeast Asian
descent are at risk for having hemoglobin E (HbE), another hemoglobin variant”

CLINICAL STUDIES: A comparison of HbA1C with average glucose derived from 2 days of continuous monitoring and 3
months of 7 point glucose profiles at least three times a week. The confidence interval for average glucose with an A1C
8% was 147-217 mg/dl.(Nathan 2008)
RBC LIFESPAN: Hemoglobin A1C levels are a “snapshot” of what is truly a rolling average. Subclinical variation in RBC
lifespan can have a significant effect upon the relationship between mean glucose and A1C, with increases in average
RBC lifespan increasing net glycosylation and decreases (as in some  hemoglobinopathies, or recovery from
hemorrhage or anemia) decreasing net glycosylation.(Herman and Cohen 2010,  Cohen 2008)
RBC GLUCOSE TRANSPORT: Variations in transport across the RBC membrane result in different intra and
extracellular glucose levels, thus impacting on intracellular hemoglobin exposure to glucose and resultant glycosylation.
(Khera 2008)
VARIATIONS IN GLYCOSYLATION RATES: patients vary in activity of the glycosylation reaction; genetically
determined “high” and “low” rates of glycosylation have been described in a number of studies, explaining about 1/3 of
inter-individual variation in A1C levels. (Hudson 1999, Snieder 2001, Hempe 2002, Cohen 2006, Soranzo 2010)
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INTER-ETHNIC VARIATION: Numerous studies have identified the impact of ethnicity on the relationship between
average glucose and A1C. In general, Caucasians have significantly lower A1C levels at comparable glucose. (Herman
2007, Cohen 2007, Viberti 2006, Herman 2009, Ziemer 2010, Kirk 2006). This variability is independent of the impact of
hemoglobinopathies noted above.
As far back as ten years ago, researchers studying differences in A1C concluded that “patients should be monitored on
the basis of their own previous results” (see Hudson et al), which suggests that an arbitrary cut off of 8% tells you less
about whether diabetes affects safe performance of fire fighting duties than does a review of patient history and blood
glucose logs.
A1C test results reflect average glycemia over several months and do not identify whether a person had severe extreme
blood glucose readings or is at significant risk for hypoglycemia, which is the primary concern for firefighters with
diabetes.  Accordingly, such a test is simply not a valid measure of either current or future risk of harm related to the
performance of fire fighting duties.  All of these considerations led the ADA to take the position that A1C values should
not be determinative in the employment setting.  Instead of relying on A1C to determine a person’s ability to work as a
firefighter, we propose directing the evaluating physician to review the individual’s blood glucose logs (downloaded
straight from the glucose meter) and the individual’s diabetes history to look for a record of severe hypoglycemia or
diabetic ketoacidosis (DKA).  Large fluctuations in blood glucose place the individual at risk for hypoglycemia, and a
history of DKA places the individual at greater risk for dehydration.
An individual with an A1C above 8% who does not have a history of severe hypoglycemia or DKA can perform essential
job tasks 5, 9 and 13 that are identified in chapter 9 as being compromised due to the individual’s insulin-treated
diabetes.
Job task 5: wearing fire protective ensemble that is encapsulating and insulated and results in significant fluid loss and
dehydration – is only contraindicated for individuals with a history of diabetic ketoacidosis, who are at increased risk for
dehydration.
Job task 9: Diabetes does not prevent a person from dealing with unpredictable emergencies, and current diabetes
management allows individuals to safely manage diabetes even without rest periods, regular meals, immediate access
to medication, or hydration.
Job task 13: There is no relationship between hemoglobin A1C levels and sudden incapacitation; individuals with A1C
levels above 8% who do not have a history of severe hypoglycemia are not at increased risk for sudden incapacitation,
and can serve equally as components of a team. On the contrary, we would recommend that individuals on insulin or
sulfonylureas with the lowest A1C (< 7%) be evaluated by a diabetes professional, as these patients may have a higher
risk of hypoglycemia.

The current standard requires a person diagnosed with type 1 diabetes to demonstrate “over a period of at least 1
year” the motivation and understanding to monitor diabetes.  We believe this requirement is too long and can be
changed to six months without compromising the safety of the individual, other members or the public.  The DCCT and
ACCORD  trials determined that the amount of time it takes individuals to reach a goal blood glucose level was between
four and six months.

We believe the standard should be the same for candidates and members, as the “motivation and understanding to
monitor diabetes” can be evaluated for both classes of individuals through consultation with a treating physician or
diabetes specialist.

We recommend changing the period of time an individual must be free of severe hypoglycemia to require no severe
hypoglycemia in the past one year, and no more than two episodes in the past three years.   Severe hypoglycemia five
years ago is not as clinically significant as hypoglycemia that occurred in the past one to three years, with recurrent
hypoglycemia being a significant concern that merits evaluation by a physician.

The current standard recognizes the role of physicians (other than endocrinologists) who are knowledgeable in the
current management of diabetes (see, e.g., 6.18.1(1)(A) “. . . is maintained by a physician knowledgeable in current
management of diabetes. . .”), yet requires that the candidate or member have a signed statement by an endocrinologist
attesting that the individual meets a set of criteria relating to diabetes (see, e.g., 6.18.1(1)(g)(ii)).  We believe that
physicians who are familiar with current diabetes management, even if they are not board certified or board-eligible in
endocrinology, are highly qualified and capable of conducing physical evaluations of candidates and members with
diabetes.  As well, many smaller communities do not have endocrinologists but do have physicians experienced in
diabetes management.  Accordingly, we propose that the standard be revised to permit such a physician to sign the
statement attesting that the individual meets the qualification criteria related to diabetes.

We propose that NFPA develop, in conjunction with the American Diabetes Association, a physician evaluation form that
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will help ensure that NFPA 1582 is implemented correctly and assures an individual assessment of the individual’s
abilities to be a firefighter.   We propose Appendix B: Physician Evaluation Form for the LEO with Diabetes from the
American College of Occupational and Environmental Medicine as a model.

Note:  Supporting material is available for review at NFPA Headquarters.

See the Committee Action/Statements on the following:
1582-32 (Log #CP29)
1582-37 (Log #CP30)
1582-67 (Log #CP58)
1582-68 (Log #CP59)
1582-69 (Log #CP60)
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_______________________________________________________________________________________________
1582-35     Log #7

_______________________________________________________________________________________________
Katie Hathaway, American Diabetes Association

Revise text to read as follows:
Has demonstrated over a period of six months at least 1 year the motivation and understanding required to closely

monitor and control capillary blood glucose levels through nutritional therapy and insulin administration.
It is the position of the American Diabetes Association that hemoglobin A1C values have no medical

justification for use in employment evaluations, and should never be a determinative factor in employment.  We propose
using hemoglobin A1C as a way to flag individuals who need further evaluation, but not as a requirement for
employment.
With the advent of improved assays and greater standardization, hemoglobin A1C, also known as glycosylated or
glycated hemoglobin, has become an important tool in the medical management of individuals with diabetes mellitus.
Intra-individual changes in A1C generally reflect changes in glycemic exposure of the individual patient over the
preceding 2-3 months, a time frame determined by the average glucose and the lifespan of the red blood cells present
at the time of the measurement. In addition, population studies have shown a significant but imperfect relationship
between A1C and average glucose and between A1C and the risk of chronic, but not acute, complications of diabetes
mellitus.  Although A1C can be useful for -individual assessment of changes in glycemic status and for
epidemiologic evaluation of larger populations, it is not a useful test for -individual comparisons and “patients should
be monitored on the basis of their previous results.” (Hudson 1999)
Some of the limitations of the A1C for inter-individual comparisons and for individual assessment for employment
include:
ASSAY PRECISION: The American College of Pathology accepts variation within 7% in A1C assays. Thus, a person
with an A1C of 8% may have a value between 7.5 and 8.5% on repeat testing of the same sample. (Cohen 2010)
HEMOGLOBINOPATHIES “With some assay methods, A1C tests in patients with hemoglobinopathies result in falsely
high outcomes, overestimating actual average blood glucose levels for the previous 2 to 3 months. Physicians may then
prescribe more aggressive treatments, resulting in increased episodes of hypoglycemia. Some assay methods used
with some hemoglobinopathies may result in falsely low outcomes, leading to under-treatment of diabetes.” “About one
in 12 African Americans has sickle cell trait. About 14.7 percent of African Americans aged 20 years or older have
diabetes. Therefore, many African Americans have both diabetes and sickle cell trait…People of Southeast Asian
descent are at risk for having hemoglobin E (HbE), another hemoglobin variant”

CLINICAL STUDIES: A comparison of HbA1C with average glucose derived from 2 days of continuous monitoring and 3
months of 7 point glucose profiles at least three times a week. The confidence interval for average glucose with an A1C
8% was 147-217 mg/dl.(Nathan 2008)
RBC LIFESPAN: Hemoglobin A1C levels are a “snapshot” of what is truly a rolling average. Subclinical variation in RBC
lifespan can have a significant effect upon the relationship between mean glucose and A1C, with increases in average
RBC lifespan increasing net glycosylation and decreases (as in some  hemoglobinopathies, or recovery from
hemorrhage or anemia) decreasing net glycosylation.(Herman and Cohen 2010,  Cohen 2008)
RBC GLUCOSE TRANSPORT: Variations in transport across the RBC membrane result in different intra and
extracellular glucose levels, thus impacting on intracellular hemoglobin exposure to glucose and resultant glycosylation.
(Khera 2008)
VARIATIONS IN GLYCOSYLATION RATES: patients vary in activity of the glycosylation reaction; genetically
determined “high” and “low” rates of glycosylation have been described in a number of studies, explaining about 1/3 of
inter-individual variation in A1C levels. (Hudson 1999, Snieder 2001, Hempe 2002, Cohen 2006, Soranzo 2010)
INTER-ETHNIC VARIATION: Numerous studies have identified the impact of ethnicity on the relationship between
average glucose and A1C. In general, Caucasians have significantly lower A1C levels at comparable glucose. (Herman
2007, Cohen 2007, Viberti 2006, Herman 2009, Ziemer 2010, Kirk 2006). This variability is independent of the impact of
hemoglobinopathies noted above.
As far back as ten years ago, researchers studying differences in A1C concluded that “patients should be monitored on
the basis of their own previous results” (see Hudson et al), which suggests that an arbitrary cut off of 8% tells you less
about whether diabetes affects safe performance of fire fighting duties than does a review of patient history and blood
glucose logs.
A1C test results reflect average glycemia over several months and do not identify whether a person had severe extreme
blood glucose readings or is at significant risk for hypoglycemia, which is the primary concern for firefighters with

25Printed on  3/10/2011



Report on Proposals  –  June 2012 NFPA 1582
diabetes.  Accordingly, such a test is simply not a valid measure of either current or future risk of harm related to the
performance of fire fighting duties.  All of these considerations led the ADA to take the position that A1C values should
not be determinative in the employment setting.  Instead of relying on A1C to determine a person’s ability to work as a
firefighter, we propose directing the evaluating physician to review the individual’s blood glucose logs (downloaded
straight from the glucose meter) and the individual’s diabetes history to look for a record of severe hypoglycemia or
diabetic ketoacidosis (DKA).  Large fluctuations in blood glucose place the individual at risk for hypoglycemia, and a
history of DKA places the individual at greater risk for dehydration.
An individual with an A1C above 8% who does not have a history of severe hypoglycemia or DKA can perform essential
job tasks 5, 9 and 13 that are identified in chapter 9 as being compromised due to the individual’s insulin-treated
diabetes.
Job task 5: wearing fire protective ensemble that is encapsulating and insulated and results in significant fluid loss and
dehydration – is only contraindicated for individuals with a history of diabetic ketoacidosis, who are at increased risk for
dehydration.
Job task 9: Diabetes does not prevent a person from dealing with unpredictable emergencies, and current diabetes
management allows individuals to safely manage diabetes even without rest periods, regular meals, immediate access
to medication, or hydration.
Job task 13: There is no relationship between hemoglobin A1C levels and sudden incapacitation; individuals with A1C
levels above 8% who do not have a history of severe hypoglycemia are not at increased risk for sudden incapacitation,
and can serve equally as components of a team. On the contrary, we would recommend that individuals on insulin or
sulfonylureas with the lowest A1C (< 7%) be evaluated by a diabetes professional, as these patients may have a higher
risk of hypoglycemia.

The current standard requires a person diagnosed with type 1 diabetes to demonstrate “over a period of at least 1
year” the motivation and understanding to monitor diabetes.  We believe this requirement is too long and can be
changed to six months without compromising the safety of the individual, other members or the public.  The DCCT and
ACCORD  trials determined that the amount of time it takes individuals to reach a goal blood glucose level was between
four and six months.

We believe the standard should be the same for candidates and members, as the “motivation and understanding to
monitor diabetes” can be evaluated for both classes of individuals through consultation with a treating physician or
diabetes specialist.

We recommend changing the period of time an individual must be free of severe hypoglycemia to require no severe
hypoglycemia in the past one year, and no more than two episodes in the past three years.   Severe hypoglycemia five
years ago is not as clinically significant as hypoglycemia that occurred in the past one to three years, with recurrent
hypoglycemia being a significant concern that merits evaluation by a physician.

The current standard recognizes the role of physicians (other than endocrinologists) who are knowledgeable in the
current management of diabetes (see, e.g., 6.18.1(1)(A) “. . . is maintained by a physician knowledgeable in current
management of diabetes. . .”), yet requires that the candidate or member have a signed statement by an endocrinologist
attesting that the individual meets a set of criteria relating to diabetes (see, e.g., 6.18.1(1)(g)(ii)).  We believe that
physicians who are familiar with current diabetes management, even if they are not board certified or board-eligible in
endocrinology, are highly qualified and capable of conducing physical evaluations of candidates and members with
diabetes.  As well, many smaller communities do not have endocrinologists but do have physicians experienced in
diabetes management.  Accordingly, we propose that the standard be revised to permit such a physician to sign the
statement attesting that the individual meets the qualification criteria related to diabetes.

We propose that NFPA develop, in conjunction with the American Diabetes Association, a physician evaluation form that
will help ensure that NFPA 1582 is implemented correctly and assures an individual assessment of the individual’s
abilities to be a firefighter.   We propose Appendix B: Physician Evaluation Form for the LEO with Diabetes from the
American College of Occupational and Environmental Medicine as a model.

Note:  Supporting material is available for review at NFPA Headquarters.

See the Committee Action/Statements on the following:
1582-32 (Log #CP29)
1582-37 (Log #CP30)
1582-67 (Log #CP58)
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1582-68 (Log #CP59)
1582-69 (Log #CP60)
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_______________________________________________________________________________________________
1582-36     Log #8

_______________________________________________________________________________________________
Katie Hathaway, American Diabetes Association

Revise text to read as follows:
Has had no episodes of severe hypoglycemia (defined as requiring assistance of another) in the preceding 1 year, with

no more than two one episodes of severe hypoglycemia in the preceding three 5 years.
It is the position of the American Diabetes Association that hemoglobin A1C values have no medical

justification for use in employment evaluations, and should never be a determinative factor in employment.  We propose
using hemoglobin A1C as a way to flag individuals who need further evaluation, but not as a requirement for
employment.
With the advent of improved assays and greater standardization, hemoglobin A1C, also known as glycosylated or
glycated hemoglobin, has become an important tool in the medical management of individuals with diabetes mellitus.
Intra-individual changes in A1C generally reflect changes in glycemic exposure of the individual patient over the
preceding 2-3 months, a time frame determined by the average glucose and the lifespan of the red blood cells present
at the time of the measurement. In addition, population studies have shown a significant but imperfect relationship
between A1C and average glucose and between A1C and the risk of chronic, but not acute, complications of diabetes
mellitus.  Although A1C can be useful for -individual assessment of changes in glycemic status and for
epidemiologic evaluation of larger populations, it is not a useful test for -individual comparisons and “patients should
be monitored on the basis of their previous results.” (Hudson 1999)
Some of the limitations of the A1C for inter-individual comparisons and for individual assessment for employment
include:
ASSAY PRECISION: The American College of Pathology accepts variation within 7% in A1C assays. Thus, a person
with an A1C of 8% may have a value between 7.5 and 8.5% on repeat testing of the same sample. (Cohen 2010)
HEMOGLOBINOPATHIES “With some assay methods, A1C tests in patients with hemoglobinopathies result in falsely
high outcomes, overestimating actual average blood glucose levels for the previous 2 to 3 months. Physicians may then
prescribe more aggressive treatments, resulting in increased episodes of hypoglycemia. Some assay methods used
with some hemoglobinopathies may result in falsely low outcomes, leading to under-treatment of diabetes.” “About one
in 12 African Americans has sickle cell trait. About 14.7 percent of African Americans aged 20 years or older have
diabetes. Therefore, many African Americans have both diabetes and sickle cell trait…People of Southeast Asian
descent are at risk for having hemoglobin E (HbE), another hemoglobin variant”

CLINICAL STUDIES: A comparison of HbA1C with average glucose derived from 2 days of continuous monitoring and 3
months of 7 point glucose profiles at least three times a week. The confidence interval for average glucose with an A1C
8% was 147-217 mg/dl.(Nathan 2008)
RBC LIFESPAN: Hemoglobin A1C levels are a “snapshot” of what is truly a rolling average. Subclinical variation in RBC
lifespan can have a significant effect upon the relationship between mean glucose and A1C, with increases in average
RBC lifespan increasing net glycosylation and decreases (as in some  hemoglobinopathies, or recovery from
hemorrhage or anemia) decreasing net glycosylation.(Herman and Cohen 2010,  Cohen 2008)
RBC GLUCOSE TRANSPORT: Variations in transport across the RBC membrane result in different intra and
extracellular glucose levels, thus impacting on intracellular hemoglobin exposure to glucose and resultant glycosylation.
(Khera 2008)
VARIATIONS IN GLYCOSYLATION RATES: patients vary in activity of the glycosylation reaction; genetically
determined “high” and “low” rates of glycosylation have been described in a number of studies, explaining about 1/3 of
inter-individual variation in A1C levels. (Hudson 1999, Snieder 2001, Hempe 2002, Cohen 2006, Soranzo 2010)
INTER-ETHNIC VARIATION: Numerous studies have identified the impact of ethnicity on the relationship between
average glucose and A1C. In general, Caucasians have significantly lower A1C levels at comparable glucose. (Herman
2007, Cohen 2007, Viberti 2006, Herman 2009, Ziemer 2010, Kirk 2006). This variability is independent of the impact of
hemoglobinopathies noted above.
As far back as ten years ago, researchers studying differences in A1C concluded that “patients should be monitored on
the basis of their own previous results” (see Hudson et al), which suggests that an arbitrary cut off of 8% tells you less
about whether diabetes affects safe performance of fire fighting duties than does a review of patient history and blood
glucose logs.
A1C test results reflect average glycemia over several months and do not identify whether a person had severe extreme
blood glucose readings or is at significant risk for hypoglycemia, which is the primary concern for firefighters with
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diabetes.  Accordingly, such a test is simply not a valid measure of either current or future risk of harm related to the
performance of fire fighting duties.  All of these considerations led the ADA to take the position that A1C values should
not be determinative in the employment setting.  Instead of relying on A1C to determine a person’s ability to work as a
firefighter, we propose directing the evaluating physician to review the individual’s blood glucose logs (downloaded
straight from the glucose meter) and the individual’s diabetes history to look for a record of severe hypoglycemia or
diabetic ketoacidosis (DKA).  Large fluctuations in blood glucose place the individual at risk for hypoglycemia, and a
history of DKA places the individual at greater risk for dehydration.
An individual with an A1C above 8% who does not have a history of severe hypoglycemia or DKA can perform essential
job tasks 5, 9 and 13 that are identified in chapter 9 as being compromised due to the individual’s insulin-treated
diabetes.
Job task 5: wearing fire protective ensemble that is encapsulating and insulated and results in significant fluid loss and
dehydration – is only contraindicated for individuals with a history of diabetic ketoacidosis, who are at increased risk for
dehydration.
Job task 9: Diabetes does not prevent a person from dealing with unpredictable emergencies, and current diabetes
management allows individuals to safely manage diabetes even without rest periods, regular meals, immediate access
to medication, or hydration.
Job task 13: There is no relationship between hemoglobin A1C levels and sudden incapacitation; individuals with A1C
levels above 8% who do not have a history of severe hypoglycemia are not at increased risk for sudden incapacitation,
and can serve equally as components of a team. On the contrary, we would recommend that individuals on insulin or
sulfonylureas with the lowest A1C (< 7%) be evaluated by a diabetes professional, as these patients may have a higher
risk of hypoglycemia.

The current standard requires a person diagnosed with type 1 diabetes to demonstrate “over a period of at least 1
year” the motivation and understanding to monitor diabetes.  We believe this requirement is too long and can be
changed to six months without compromising the safety of the individual, other members or the public.  The DCCT and
ACCORD  trials determined that the amount of time it takes individuals to reach a goal blood glucose level was between
four and six months.

We believe the standard should be the same for candidates and members, as the “motivation and understanding to
monitor diabetes” can be evaluated for both classes of individuals through consultation with a treating physician or
diabetes specialist.

We recommend changing the period of time an individual must be free of severe hypoglycemia to require no severe
hypoglycemia in the past one year, and no more than two episodes in the past three years.   Severe hypoglycemia five
years ago is not as clinically significant as hypoglycemia that occurred in the past one to three years, with recurrent
hypoglycemia being a significant concern that merits evaluation by a physician.

The current standard recognizes the role of physicians (other than endocrinologists) who are knowledgeable in the
current management of diabetes (see, e.g., 6.18.1(1)(A) “. . . is maintained by a physician knowledgeable in current
management of diabetes. . .”), yet requires that the candidate or member have a signed statement by an endocrinologist
attesting that the individual meets a set of criteria relating to diabetes (see, e.g., 6.18.1(1)(g)(ii)).  We believe that
physicians who are familiar with current diabetes management, even if they are not board certified or board-eligible in
endocrinology, are highly qualified and capable of conducing physical evaluations of candidates and members with
diabetes.  As well, many smaller communities do not have endocrinologists but do have physicians experienced in
diabetes management.  Accordingly, we propose that the standard be revised to permit such a physician to sign the
statement attesting that the individual meets the qualification criteria related to diabetes.

We propose that NFPA develop, in conjunction with the American Diabetes Association, a physician evaluation form that
will help ensure that NFPA 1582 is implemented correctly and assures an individual assessment of the individual’s
abilities to be a firefighter.   We propose Appendix B: Physician Evaluation Form for the LEO with Diabetes from the
American College of Occupational and Environmental Medicine as a model.

Note:  Supporting material is available for review at NFPA Headquarters.

See the Committee Action/Statements on the following:
1582-32 (Log #CP29)
1582-37 (Log #CP30)
1582-67 (Log #CP58)
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1582-68 (Log #CP59)
1582-69 (Log #CP60)

_______________________________________________________________________________________________
1582-37     Log #CP30

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Category B medical conditions shall include the following:

(1)* Diseases of the adrenal gland, pituitary gland, parathyroid gland, or thyroid gland of clinical significance
(2) Nutritional deficiency diseases or other metabolic disorder
(3) Diabetes mellitus, not on insulin therapy, but controlled by diet, exercise, and/or oral hypoglycemic agents unless all

of the following are met:
(a) Has had Hemoglobin A1C measured at least four times a year (intervals of two to three months) over the last 12

months prior to evaluation if the diagnosis of diabetes has been present over a year.  If the hemoglobin A1C is 8% or
greater, this shall trigger a medical evaluation to determine if a condition exists in addition to diabetes that is responsible
for the Hemoglobin A1C not accurately reflecting average glucose levels.  This shall include evidence of a set schedule
for blood glucose monitoring and a thorough review of data from such monitoring.Has achieved a stable blood glucose
as evidenced by Hemoglobin A1C level less than 8 during the prior 3-month period.

These changes in the diabetes section reflect
1.  The fact that Hemoglobin A1C although usually an indication of uncontrolled diabetes may also be an indication of

other medical conditions in addition to diabetes and therefore may not accurately reflect average glucose levels.  In such
cases, an additional diagnosis accounting for elevated Hemoglobin A1C should be documented (e.g.
hemoglobinopathy) and alternative evidence for properly controlled diabetes should be submitted including evidence of
a set schedule for blood glucose monitoring and a thorough review of data from such monitoring.

2.  When endocrinologists are not available, their expertise can be replaced by a physician with demonstrated
knowledge in the current management of diabetes mellitus as well as knowledge of the essential job tasks and hazards
of fire fighting.

3.  The time for demonstrating properly controlled diabetes and the absence of hypoglycemia has been reduced to
reflect modern principles of diabetes management.

_______________________________________________________________________________________________
1582-38     Log #CP31

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:

Category A medical conditions shall include any systemic condition that results in the candidate not being able
to safely perform one or more of the essential job tasks.

Category B medical conditions shall include the following:
(1) Connective tissue disease, such as dermatomyositis, systemic lupus erythematosus, scleroderma, and rheumatoid

arthritis
(2)* History of thermal, chemical, or electrical burn injury with residual functional deficit
(3) Documented evidence of a predisposition to recurrent heat stress rhabdomyolysis, metabolic acidosis or

exertional-related incapacitation with recurrent episodes or resulting residual injury
These changes were editorial in nature and were to provide clarification as to the intent of the

requirement.
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_______________________________________________________________________________________________
1582-39     Log #CP32

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:

Category A medical conditions shall include those that require chronic or frequent treatment with any of the
following medications or classes of medications:

(1) Narcotics, including methadone
(2) Sedative-hypnotics
(3) Full dose or low dose anticoagulation or any Ddrugs that prolong prothrombin time (PT), partial thromboplastin time

(PTT), or international normalized ratio (INR)
(4) Beta-adrenergic blocking agents at doses that prevent a normal cardiac rate response to exercise, high-dose

diuretics, or central acting antihypertensive agents (e.g., clonidine)
(5) Respiratory medications: inhaled bronchodilators, inhaled corticosteroids, systemic corticosteroids, theophylline,

and leukotriene receptor blockers/antagonists (ex. Montelukast). Leukotriene receptor antagonists are not Category A
condition if used for allergies not affecting the lower respiratory system

Tobacco use shall be a Category A medical condition (where allowed by law state law allows).
1.  Literature references are provided on anticoagulation (see reference section) to show that the risk

for intracranial hemorrhage with trauma is not significantly different on low or high dose anticoagulation.
2. Prior prohibitions against the therapeutic use of beta-blockers was based on their side-effects of bradycardia.

However, low dose beta-blockers may not always result in bradycardia and therefore should not be an absolute
contraindication and are allowed if the heart rate increases normally with exertion.

3.  This was merely a proper identification of the drug category as an antagonist.  It was never a blocker and this is not
a change in content or meaning of the document.

_______________________________________________________________________________________________
1582-40     Log #CP33

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Category B medical conditions shall include the use of the following:

(1) Cardiovascular agents
(2) Stimulants
(3) Psychiatric medications
(4) Other than high-dose systemic corticosteroids
(5) Antihistamines
(6) Muscle relaxants
(7) Leukotriene receptor antagonists (ex. Montelukast) used for allergies that do not affect the lower respiratory system

This was merely a proper identification of the drug category as an antagonist.  It was never a blocker
and this is not a change in content or meaning of the document.
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_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:

The annual physical examination shall include each of the following components:
(1) Vital signs [temperature, pulse, respiratory rate, and blood pressure (BP)]
(a)  BP shall be measured according to the Joint National Commission (JNC)-7  recommendations

(2) Head, eyes, ears, nose, and throat
(3) Neck
(4) Cardiovascular
(5) Pulmonary
(6) Breast
(7) Gastrointestinal with digital rectal exam as clinically indicated
(8) Genitourinary (includes pap smear, testicular exam, rectal exam for prostate mass)
(9) Hernia
(10) Lymph nodes
(11) Neurological
(12) Musculoskeletal
(13) Skin (includes screening for cancers)
(14) Vision

These changes were made in order to provide clarification and direction for the end user.
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_______________________________________________________________________________________________
Theodore Levin, The Permanente Medical Group, Inc.

Revise text to read as follows:
(7) Gastrointestinal (includes rectal exam for mass, occult blood)

7.7.12.1. Fecal occult blood testing shall be provided annually to all members above the age of 40 or earlier if clinically
indicated. 50 as an alternative to colonoscopy for members at average risk for colorectal cancer. Members at increased
risk for colorectal cancer should be referred to a gastroenterologist to advise them of the best approach to screening
according to national cancer screening guidelines.

1) Occult blood testing at the time of a digital rectal examination is actively discouraged by all
organizations recommending colorectal cancer screening. CA Cancer J Clin 2008; 58:130-160; Ann Intern Med. 2005
Jan 18;142(2):146-8.

2) All organizations recommending colorectal cancer screening, including the American Cancer Society, the US
Multi-Society Task Force, the American College of Gastroenterology and US Preventive Services Task Force
recommend starting screening at age of 50 in patients who are average risk for colorectal cancer.

CA Cancer J Clin 2008; 58:130-160; Ann Intern Med. 2008 Nov 4;149(9):627-37; Am J Gastroenterol. 2009
Mar;104(3):739-50.

My concerns stem from the early age of beginning screening and the open ended nature of how the FOBT is to be
performed. If the FOBTs done at home or in the office are positive, firefighters who are under the NFPA standard will be
required to have a colonoscopy to identify the cause of the occult blood loss. This will expose many firefighters under
age 50 to unnecessary colonoscopies, with attendant risk of complications, plus the inconvenience, expense and
anxiety associated with the procedures.

Revise text to read as follows:
7.6 (7) Gastrointestinal (includes rectal exam for mass, occult blood)
7.7.12.1. Fecal occult blood testing shall be provided annually to all members above the age of 40 or earlier if clinically

indicated. 50 as an alternative to colonoscopy for members at average risk for colorectal cancer. Members at increased
risk for colorectal cancer should be referred to a gastroenterologist to advise them of the best approach to screening
according to national cancer screening guidelines.

See Committee Action on 1582-49 (Log #CP41).
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_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Blood tests shall be performed annually and shall include the following:

(1) CBC with differential, RBC indices and morphology, and platelet count
(2) Electrolytes (Na, K, Cl, HCO3, or CO2)
(3) Renal function (BUN, creatinine)
(4) Glucose
(5) Liver function tests (ALT, AST, direct and indirect bilirubin, alkaline phosphatase)
(6) Total cholesterol, HDL, LDL, clinically useful lipid ratios (e.g., percent LDL), and triglycerides
(7) Prostate specific antigen (PSA) after age 40 for positive family history, if African American, or if otherwise clinically

indicated; after age 50 for all other male members
Screening for prostate cancer in asymptomatic men using the PSA test is controversial; however,

studies suggest that firefighters have increased rates of prostate cancer. Therefore prostate screening using the PSA is
indicated.  There is consensus regarding the serial measurements of PSA, known as the PSA velocity, for comparison
over time.  An increase over time indicates an increased risk for prostate cancer.  PSA test may detect small cancers
that would never become life-threatening.  It is also unclear that the benefits of PSA screening outweigh the risks of
follow up cancer tests and cancer treatments.  Several non-cancerous conditions might result in an elevated PSA level
including benign prostatic hypertrophy (BPH) and other conditions related to acute or chronic inflammation.   When
testing reveals an elevated PSA level, it is important that the benefits and risks of prostate diagnostic procedures and
treatment be discussed with the member.

_______________________________________________________________________________________________
1582-44     Log #CP36

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Pulmonary function testing (spirometry) shall be conducted annually to measure the member's forced vital

capacity (FVC), forced expiratory volume in 1 second (FEV1), and the absolute FEV1/FVC ratio.
NHANES III normative equations are more accurate than Knudson equations and are now the standard

for prediction equations.  The ATS guidelines and the American College of Occupational and Environmental Medicine
Guidelines are out of date.

_______________________________________________________________________________________________
1582-45     Log #CP37

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows and add associated annex notation:
*  FEV1 and FVC results shall be expressed as the absolute value (liters or milliters) and as percent predicted

adjusted for gender, age, height and ethnicity using NHANES III normative equations. Results shall be corrected
according to American Thoracic Society (ATS) guidelines and normative equations found in Knudson et al. (1983) and
the American College of Occupational and Environmental Medicine (2000). (See D.2.4.)

NHANES III normative equations are more accurate than Knudson equations and are now the standard
for prediction equations.  The ATS guidelines and the American College of Occupational and Environmental Medicine
Guidelines are out of date. The committee has also added the annex text in 1582-118 (Log #CP110).
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1582-46     Log #CP38

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:

A resting EKG shall be performed as part of the baseline medical evaluation and shall be obtained annually
thereafter.

The fire department physician or other qualified medical evaluator shall compare EKGs obtained during yearly
evaluations with baseline and subsequent EKGs.

Stress tests with EKG’s and with or without imaging (echocardiography or radionuclide scanning) shall be
performed as when clinically indicated by history or symptoms.

These tests shall be based on coronary artery disease risk factor stratification, symptoms, or for screening of
cardiovascular disease and the risk of sudden cardiovascular death.

The fire department physician or other qualified medical evaluator shall compare baseline and subsequent
stress tests, when available, to identify clinically relevant changes.

Young persons without risk factor have an exceedingly high rate of false positives on these tests and
comparing to baseline tests has the potential of reducing false positive results.

_______________________________________________________________________________________________
1582-47     Log #CP40

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
The following infectious disease immunizations or infectious

disease screenings shall be provided, as indicated:
(1)* Tuberculosis screening by either tuberculin skin testing using the tuberculin purified protein derivative (PPD) or by

the tuberculin blood test (interferon gamma release assay) shall be performed at baseline.  Subsequent Tuberculosis
screening shall be performed annually or at a frequency more frequently according to CDC guidelines unless the
member has a history of positive tuberculin screening test PPD, in which case CDC guidelines for management and
subsequent chest radiographic surveillance shall be followed

(2) Hepatitis C virus screen — baseline and following occupational exposure
(3) Hepatitis B virus vaccinations and titers — as specified in CDC guidelines
(4) Tetanus/diphtheria vaccine — booster every 10 years
(5) Measles, mumps, rubella vaccine (MMR) — one dose of MMR vaccine to members born after 1957 without prior

immunization and/or evidence of immunity as outlined in 47(1998):1–57
(6) Polio vaccine — A single booster of IPV for members traveling to endemic areas in the line of duty, or as outlined in

49(2000):1–22
(7) Hepatitis A vaccine — offered to high-risk (HazMat, USAR, and SCUBA team members) and other personnel with

frequent or expected exposures to contaminated water
(8) Varicella vaccine — offered to all non-immune personnel
(9) Influenza vaccine (seasonal and novel)— offered to all personnel annually
(10) HIV screening — available to all personnel

These changes were editorial in nature or done in order to provide clarification to the end users or this
document.
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1582-48     Log #CP42

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Add new text to read as follows:

Due to increased cancer risk, the fire department shall provide all male fire fighters with PSA testing
beginning at age 50 and annually thereafter.  Those with a family history or African American heritage are at a higher
risk for prostate cancer and shall begin at age 40 and annually thereafter.

Screening for prostate cancer in asymptomatic men using the PSA test is controversial, however, studies
suggest that firefighters have increased rates of prostate cancer. Therefore prostate screening using the PSA is
indicated.  There is consensus regarding the serial measurements of PSA, known as the PSA velocity, for comparison
over time.  An increase over time indicates an increased risk for prostate cancer.  PSA test may detect small cancers
that would never become life-threatening.  It is also unclear that the benefits of PSA screening outweigh the risks of
follow up cancer tests and cancer treatments.  Several non-cancerous conditions might result in an elevated PSA level
including benign prostatic hypertrophy (BPH) and other conditions related to acute or chronic inflammation.   When
testing reveals an elevated PSA level, it is important that the benefits and risks of prostate diagnostic procedures and
treatment be discussed with the member.

Screening for prostate cancer in asymptomatic men using the PSA test is controversial; however,
studies suggest that firefighters have increased rates of prostate cancer. Therefore prostate screening using the PSA is
indicated.  There is consensus regarding the serial measurements of PSA, known as the PSA velocity, for comparison
over time.  An increase over time indicates an increased risk for prostate cancer.  PSA test may detect small cancers
that would never become life-threatening.  It is also unclear that the benefits of PSA screening outweigh the risks of
follow up cancer tests and cancer treatments.  Several non-cancerous conditions might result in an elevated PSA level
including benign prostatic hypertrophy (BPH) and other conditions related to acute or chronic inflammation.   When
testing reveals an elevated PSA level, it is important that the benefits and risks of prostate diagnostic procedures and
treatment be discussed with the member.

_______________________________________________________________________________________________
1582-49     Log #CP41

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:

Fecal occult blood testing shall be provided to all members annually above the age of 40 or earlier if clinically
indicated.

Screening cColonoscopy services shall be recommended to all members above the age of 40 50 when fecal
occult blood is positive or when clinically indicated and repeated at regular intervals.

The committee has made these changes in order to reflect the higher risk of colon cancer based on
hazard exposures and the need to have a baseline evaluation earlier in age and to ensure accurate and frequent
follow-up evaluations.
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_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Delete the annex notation for the following section:
A mandatory fitness evaluation that is not punitive or competitive shall be conducted annually as part of an

individualized program.
The committee has chosen to remove the associated annex material, as noted in 1582-124 (Log

#CP116), thus requiring the deletion of the annex notation in the main body of the document.

_______________________________________________________________________________________________
1582-51     Log #CP43

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text and add new sections to read as follows:
An evaluation of aerobic capacity shall be conducted using either a stairmill or a treadmill protocol.

performed after appropriate medical evaluation.
Testing shall be conducted using an appropriate maximal or sub-maximal protocol (for example, see C.2.1.1

and C.2.1.1.1). Bicycle ergometry is not appropriate because it underestimates true aerobic capacity and is not
work-task specific.

At levels below 12 METS (42 ml/kg/min) a firefighter shall be counseled to improve his/her fitness and a
prescribed aerobic program may be a consideration.

At levels at or below 8 METS, a prescribed aerobic fitness program shall be required and the AHJ shall be
advised to consider restriction from essential job tasks numbers 1, 2, 4, 5, 6, 7, 8, 9, 13

Bicycle ergometry is not appropriate because it underestimates true aerobic capacity and is not
work-task specific. Numerous scientific studies (see references) have demonstrated that the aerobic capacity required to
perform firefighting tasks during simulated fire conditions is at least 12 METS (42 ml oxygen/kg/min).  Reduced aerobic
capacity interferes with the member’s ability to safely train to be a firefighter and to safely perform essential job tasks 2,
4, 5-10, 13.  At below 8 METS the reduction in aerobic capacity is severe enough to consider restriction and to require a
prescribed fitness program.  Numerous scientific studies (see references) have demonstrated that the aerobic capacity
required to perform firefighting tasks during simulated fire conditions is at least 12 METS (42 ml oxygen/kg/min).
Reduced aerobic capacity interferes with the member’s ability to safely train to be a firefighter and to safely perform
essential job tasks 2, 4, 5-10, 13.
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_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Essential job tasks referenced throughout this chapter by number only shall correspond to the following model

list:
(1)* While wearing personal protective ensembles and SCBA Pperforming fire-fighting tasks (e.g., hoseline operations,

extensive crawling, lifting and carrying heavy objects, ventilating roofs or walls using power or hand tools, forcible entry,
etc.), rescue operations, and other emergency response actions under stressful conditions while wearing personal
protective ensembles and SCBA, including working in extremely hot or cold environments for prolonged time periods

(2) Wearing an SCBA, which includes a demand valve–type positive-pressure facepiece or HEPA filter masks, which
requires the ability to tolerate increased respiratory workloads

(3) Exposure to toxic fumes, irritants, particulates, biological (infectious) and nonbiological hazards, and/or heated
gases, despite the use of personal protective ensembles and SCBA

(4)  Depending on the local jurisdiction, climbing six or more flights of stairs while wearing fire protective ensemble
weighing at least 50 lb (22.6 kg) or more and carrying equipment/tools weighing an additional 20 to 40 lb (9 to 18 kg)

(5) Wearing fire protective ensemble that is encapsulating and insulated, which will result in significant fluid loss that
frequently progresses to clinical dehydration and can elevate core temperature to levels exceeding 102.2°F (39°C)

(6) While wearing personal protective ensembles and SCBA Ssearching, finding, and rescue-dragging or carrying
victims ranging from newborns up to adults weighing over 200 lb (90 kg) to safety despite hazardous conditions and low
visibility

(7) While wearing personal protective ensembles and SCBA Aadvancing water-filled hoselines up to 2 1/2 in. (65 mm) in
diameter from fire apparatus to occupancy [approximately 150 ft (50 m)], which can involve negotiating multiple flights of
stairs, ladders, and other obstacles

(8) While wearing personal protective ensembles and SCBA Cclimbing ladders, operating from heights, walking or
crawling in the dark along narrow and uneven surfaces, and operating in proximity to electrical power lines and/or other
hazards

(9) Unpredictable emergency requirements for prolonged periods of extreme physical exertion without benefit of
warm-up, scheduled rest periods, meals, access to medication(s), or hydration
(10) Operating fire apparatus or other vehicles in an emergency mode with emergency lights and sirens
(11) Critical, time-sensitive, complex problem solving during physical exertion in stressful, hazardous environments,

including hot, dark, tightly enclosed spaces, that is further aggravated by fatigue, flashing lights, sirens, and other
distractions
(12) Ability to communicate (give and comprehend verbal orders) while wearing personal protective ensembles and

SCBA under conditions of high background noise, poor visibility, and drenching from hoselines and/or fixed protection
systems (sprinklers)
(13) Functioning as an integral component of a team, where sudden incapacitation of a member can result in mission

failure or in risk of injury or death to civilians or other team members
These changes were made for document consistency based on previous changes made to Chapter 5.
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1582-53     Log #CP45

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:

In addition to essential job tasks specified in 9.1.3(1) through 9.1.3(13), members of specialized teams such as
hazardous materials units, SCUBA teams, technical rescue teams, EMS teams, or units supporting tactical law
enforcement operations shall be evaluated for their ability to perform essential job tasks and wear specialized PPE
related to the duties of those specialized teams.

The fire department shall define those essential job tasks and shall provide the fire department physician with a
description of the risks associated with those tasks and specialized PPE as well as any and additional medical and/or
physical requirements that are not enumerated in this standard.

These changes were made for document consistency based on previous changes made to Chapter 5.

_______________________________________________________________________________________________
1582-54     Log #CP46

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Add new text and annex item to read as follows:
Conditions listed in Chapter 9 for incumbent fire department members shall not indicate a blanket prohibition for

such incumbent member from continuing to perform the essential job tasks, nor does it require automatic retirement or
separation from the fire department. 

What it does is to provide guidance to Fire Department Physicians for determining a member’s ability to
medically and physically function using the individual medical assessment for the conditions listed in this chapter.

The committee has added this text to provide clarification for the AHJ.

_______________________________________________________________________________________________
1582-55     Log #CP47

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Add new section and text to read as follows:
After an individual medical assessment, the physician shall state whether the member, due to a specific

condition, can or cannot safely perform his or her essential job tasks.
This text was added to provide clarification for the physician as it relates to the medical evaluation as it

relates to the member and their ability to perform the applicable essential job tasks.

_______________________________________________________________________________________________
1582-56     Log #CP48

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Add new section and text to read as follows:
The AHJ shall determine if the individual can remain in his/her current position or another position that the

individual can perform.
This text was added to provide clarification to the AHJ.
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_______________________________________________________________________________________________
1582-57     Log #CP49

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Hypertrophic obstructive cardiomyopathy (idiopathic hypertrophic subaortic stenosis)

might compromises the member's ability to safely perform essential job tasks1 and 13, and after further evaluation and a
final medical determination of the member's condition, the physician shall report any applicable job limitations to the fire
department.

These changes were editorial in nature and to further clarify the potential difficulties that might be
encountered with certain essential job tasks.

_______________________________________________________________________________________________
1582-58     Log #CP50

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
This condition is associated with life-threatening arrhythmias and sudden cardiac death

without previous symptoms of heart failure. In specific population of patients with cardiomyopathies under normal
environmental conditions an increased risk of sudden cardiac death may be based on the following risk factors and shall
be considered by the physician:

a. Family history of a premature HCM-related sudden death (in a 1st degree relative)
b. Unexplained syncope
c. History of cardiac arrest
d. Sustained ventricular tachycardia (VT)
e. Non-sustained VT (3 beats or more of at least 120 beats/minute documented on the  Holter monitor)
f. Left ventricle thickness = 30 millimeters (mm) on echocardiogram
g. Abnormal blood pressures during the EST (peak systolic BP <110 mm Hg, or a <30 mm Hg rise from baseline.)

Those without any of the above risk factors have a less than 1% risk of sudden death.
The physician shall consider that this condition is associated with sudden cardiac death without previous symptoms of

heart failure.
The committee has added this new text to provide the end user with clarification and more information

regarding the medical condition that is being evaluated and the potential impacts that it might have on personnel.

_______________________________________________________________________________________________
1582-59     Log #CP51

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Prosthetic cardiac valves compromise the member's ability to safely perform essential

job task 8 if full-dose anticoagulation is required and essential job tasks 1, 4, 6, 7, and 9 if left ventricular dysfunction is
present, and the physician shall report the applicable job limitations to the fire department.

Literature references are provided on anticoagulation (see reference section) to show that the risk for
intracranial hemorrhage with trauma is not significantly different on low or high dose anticoagulation.
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1582-60     Log #CP52

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Other supraventricular arrhythmias, atrial fibrillation, or atrial flutter when persistent

(even if rate controlled) or if full-dose anticoagulation is required compromise the member's ability to safely perform
essential job task 13 and essential job task 8 if full-dose anticoagulation is required, and the physician shall report the
applicable job limitations to the fire department.

Literature references are provided on anticoagulation (see reference section) to show that the risk for
intracranial hemorrhage with trauma is not significantly different on low or high dose anticoagulation.

_______________________________________________________________________________________________
1582-61     Log #CP53

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
The physician shall consider the following:

(1)  A history of ventricular arrhythmias including ventricular tachycardia or ventricular fibrillation poses significant risk
for life-threatening sudden incapacitation in the presence of either structural abnormalities, functional abnormalities, or
ectopy that occurs during exercise.

This change was editorial in nature.

_______________________________________________________________________________________________
1582-62     Log #CP54

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:

Members with Stage I hypertension shall be referred to their primary care physician to
ensure their blood pressure is controlled and to consider periodic screening for asymptomatic end organ damage based
on the severity and duration of their hypertension. Severe uncontrolled hypertension [defined as systolic pressure
greater than 180 mm Hg, diastolic pressure greater than 100 mm Hg, or mean systolic blood pressure ( systolic +
diastolic) greater than 120 mm Hg] or malignant hypertension (defined as hypertension with the presence of target
organ damage) compromises the member's ability to safely perform essential job tasks 1, 5, 7, 9, and 13, and the
physician shall report the applicable job limitations to the fire department.

Members with Stage 2 hypertension (systolic greater than or equal to 160 mmHg or diastolic greater than or
equal to 100 mmHg) or any member with end organ damage (retinopathy, nephropathy, vascular, or cardiac
complications) compromises the member's ability to safely perform essential job tasks 1, 5, 7, 9, and 13, and the
physician shall report the applicable job limitations to the fire department.

Stage 1 hypertension, if controlled, should not cause sudden incapacitation due to syncope, stroke or
cardiac arrest.  If end organ damage is present the risk for sudden incapacitation rises.  If the target organ is heart or
brain it increases risk for sudden incapacitation due to syncope, stroke or cardiac arrest.  If the target organ is the kidney
it increases risk for sudden incapacitation due to dehydration and syncope.
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_______________________________________________________________________________________________
Stefanos N. Kale, Harvard School of Public Health

In developing effective and current guidelines for blood pressure screening and management
among firefighters one should take the following points into serious consideration:

1) NFPA’s current guideline on blood pressure management is outdated.
2) NFPA’s guideline is not effective, as it does not address the vast majority of firefighters with elevated blood

pressure.
3) Among firefighters and police who went on to develop incident CHD or CVA’s in prospective studies, their average

blood pressure
fell only in the mildly elevated range. Such individuals would not be addressed by the current guideline.

4) Among on-duty CHD fatalities in firefighters, left ventricular hypertrophy and/or cardiomegaly were found in 56% of
those who had undergone an autopsy, suggesting chronically uncontrolled hypertension. Many of these individuals did
not consider themselves to be hypertensive or were not considered or recognized by their physicians to have
hypertension before death.

Therefore please revise Paragraph 9.4.20.1 “Uncontrolled Hypertension (defined as systolic blood pressure greater
than 180 mmHg, diastolic blood pressure greater than 100 mmHg)” according to the following table:

****Insert Table1582_L4_R Here****

Please see review article published by the author in the American Journal of Hypertension in 2009:
Kales SN, Tsismenakis AJ, Zhang C, et al. Blood pressure in firefighters, police officers, and other emergency

responders. Am J Hypertens. Jan 2009;22(1):11-20.
Note:  Supporting material is available for review at NFPA Headquarters.

See Committee Action on 1582-62 (Log #CP54).
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1582/L4/Tb/A2012/ROP 

 

 

Blood Pressure Management Scheme for Emergency Responders*§ 

 

Blood Pressure Fitness 

Determination 

Recommended 

Intervention(s) 

Occupational Followup 

Normal 
(< 120 / 80 mm Hg)  

Unrestricted duty Population-based wellness 
programs 

12-24 months based on 
overall CVD risk factor 
profile ‡ 

Pre-hypertension 
(120 – 139 / 80 – 89 mm Hg) 

Unrestricted duty Population-based wellness 
programs Individual 
education † 

6 - 12 months based on 
overall CVD risk factor 
profile ‡ 

Stage 1 
Hypertension 
(140 – 159 / 90 – 99 mm Hg) 

Time-limited 
clearance for duty. 

Population-based wellness 
programs Individual 
education † Clinical 
management of 
Hypertension (treatment & 
evaluation), including 
appropriate tests to rule 
out end-organ damage. 

Time-limited clearance  
 (6 - 12 months) based on 
overall CVD risk factor 
profile ‡ Expect controlled 
blood pressure at follow-
up If blood pressure 
control improves, revert to 
annual follow-up. 

Stage 2 
Hypertension 
(≥ 160 / 100 mm Hg) 

Restricted to 
modified duty  
(excluding physical 
exertion related 
duties) until blood 
pressure reaches 
Stage 1 or lower. 

Population-based wellness 
programs Individual 
education † Clinical 
management of 
Hypertension and 
evaluation of end-organ 
damage, including 
echocardiogram. 

Time-limited clearance 
after adequate blood 
pressure control Follow 
steps for Stage 1, as above. 

CVD: Cardiovascular disease 
* Assumes absence of co-morbid conditions potentially affecting fitness for duty, prognosis, and treatment decisions 
† e.g., DASH: Dietary Approaches to Stop Hypertension,3 and other non-pharmacologic measures 
‡ Full CVD risk factor assessment, including tobacco use, fasting lipid profile, blood glucose level, etc. 
§ From: Kales SN, Tsismenakis AJ, Zhang C, et al. Blood pressure in firefighters, police officers, and other 
emergency responders. Am 
J Hypertens. Jan 2009;22(1):11-20. 
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_______________________________________________________________________________________________
1582-64     Log #CP55

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Add new text and section to read as follows:

Members with metabolic syndrome are at increased risk for cardiovascular ischemic disease, diabetes and
accelerated hypertension, shall receive a stress test with imaging and if abnormal or unable to achieve an aerobic
capacity of 12 METS compromises the member’s ability to safely perform essential job tasks 1,2,4,5-10, 13.

Metabolic syndrome includes three or more of the following components: abdominal obesity defined as
a waist circumference >102 cm (>40 in) in men or >88 cm (>35 in) in women; triglycerides >150 mg/dl; HDL cholesterol
<40 mg/dl, for men or <50 mg/dl for women; blood pressure >135/85 mmHg; and fasting blood glucose >110 mg/dl.
Metabolic syndrome is an increased risk for cardiovascular disease, hypertension and insulin resistant hyperglycemia.
Metabolic syndrome is associated with reduced aerobic capacity that interferes with the ability to safely train to be a
firefighter and to safely perform essential job tasks 2, 4, 5-10, 13.  Numerous scientific studies (see references) have
demonstrated that the aerobic capacity required to perform firefighting tasks during simulated fire conditions is at least
12 METS (42 ml oxygen/kg/min).  Reduced aerobic capacity interferes with the member’s ability to safely train to be a
firefighter and to safely perform essential job tasks 2, 4, 5-10, 13.

_______________________________________________________________________________________________
1582-65     Log #CP56

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Add new section and text to read as follows:

. Cardiac transplantation prevents a normal rise in heart rate, increases risk of syncope
and sudden cardiac death and therefore shall compromise the member’s ability to safely perform essential job tasks
(1,2,4,5,6,7,8,9,10,13).

. The physician shall consider that this condition can result in the potential for sudden
incapacitation.  In addition the many immunosuppressive drugs required to prevent rejection increase the likelihood for
infection.

Heart transplant does allow the heart to display normal chronotropic response (i.e. cannot increase
heart rate appropriately with physical exertion) and this increases risk for syncope and prevents restoration of aerobic
capacity to acceptable levels.  Furthermore, many of the immunosuppressive agents required to prevent rejection are
lifelong medications that increases risk for infection and may lead to adrenal suppression.  Heart transplant
compromises the member’s ability to safely perform essential job tasks (1,2,4,5,6,7,8,9,10,13).
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_______________________________________________________________________________________________
1582-66     Log #CP57

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Thrombophlebitis and/or deep venous thrombosis that is recurrent, is persistent, or requires full-dose

anticoagulation compromises the member's ability to safely perform essential job tasks 1, 4, 5, 7, and 9, and the
physician shall report the applicable job limitations to the fire department.

Full-dose or low-dose anticoagulation compromises the member's ability to safely perform essential job task
8, and the physician shall report the applicable job limitations to the fire department.

1.  Literature references are provided on anticoagulation (see reference section) to show that the risk
for intracranial hemorrhage with trauma is not significantly different on low or high dose anticoagulation.

2. Prior prohibitions against the therapeutic use of beta-blockers was based on their side-effects of bradycardia.
However, low dose beta-blockers may not always result in bradycardia and therefore should not be an absolute
contraindication and are allowed if the heart rate increases normally with exertion.

3.  This was merely a proper identification of the drug category as an antagonist.  It was never a blocker and this is not
a change in content or meaning of the document.
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_______________________________________________________________________________________________
1582-67     Log #CP58

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Type 1 diabetes mellitus that requires treatment with insulin compromises the

member's ability to safely perform essential job tasks 5, 9, and 13, and the physician shall report the applicable job
limitations to the fire department, unless the member meets all of the following criteria:

(1) Is maintained by a physician knowledgeable in current management of diabetes mellitus on a basal/bolus (can
include subcutaneous insulin infusion pump) regimen using insulin analogs.

(2) Has demonstrated over a period of at least 6 months 1 year the motivation and understanding required to closely
monitor and control capillary blood glucose levels through nutritional therapy and insulin administration. Assessment of
this shall take into consideration the member's experience and history dealing with erratic meal schedules, sleep
disruption, and high aerobic and anaerobic workloads intrinsic to fire fighting.

(3) Has a dilated retinal exam by a qualified ophthalmologist or optometrist that shows no higher grade of diabetic
retinopathy than microaneurysms, as indicated on the International Clinical Diabetic Retinopathy Disease Severity
Scale.

(4) Has normal renal function based on a calculated creatinine clearance greater than 60 mL/min and absence of
proteinuria. (Creatinine clearance can be calculated by use of the Cockroft-Gault or similar formula. Proteinuria is
defined as 24-hour urine excretion of greater than or equal to 300 mg protein or greater than or equal to 300 mg of
albumin per gram of creatinine in a random sample.)

(5) Has no autonomic or peripheral neuropathy. (Peripheral neuropathy is determined by diminished ability to feel the
vibration of a 128 cps tuning fork or the light touch of a 10-gram monofilament on the dorsum of the great toe proximal to
the nail. Autonomic neuropathy can be determined by evidence of gastroparesis, postural hypotension, or abnormal
tests of heart rate variability.)

(6) Has normal cardiac function without evidence of myocardial ischemia on cardiac stress testing (to at least 12
METS) by ECG and cardiac imaging.

(7) Has a signed statement and medical records from an endocrinologist or by a physician with demonstrated
knowledge in the current management of diabetes mellitus as well as knowledge of the essential job tasks and hazards
of fire fighting as described in 9.1 allowing the FD physician to determine whether the member meets the following
criteria: Has a signed statement from an endocrinologist knowledgeable in management of diabetes mellitus as well as
the essential job tasks and hazards of fire fighting as described in Section 9.1 that the member meets the following
criteria:

(a) Is maintained on a stable basal/bolus regimen using insulin analogs and has demonstrated over a period of at least
6 months 1 year the motivation and understanding required to closely monitor and control capillary blood glucose levels
despite varied activity schedules through nutritional therapy and insulin administration

(b)* Has had Hemoglobin A1C measured at least four times a year (intervals of two to three months) over the last 12
months prior o evaluation if the diagnosis of diabetes has been present over a year.  If the hemoglobin A1C is 8% or
greater, this shall trigger a medical evaluation to determine if a condition exists in addition to diabetes that is responsible
for the Hemoglobin A1C not accurately reflecting average glucose levels.  This shall include evidence of a set schedule
for blood glucose monitoring and a thorough review of data from such monitoring. Has achieved stable control of blood
glucose as evidenced by Hemoglobin A1C consistently less than 8 when monitored at least twice yearly

(c) Does not have an increased risk of hypoglycemia due to alcohol use or other predisposing factors
(d) Has had no episodes of severe hypoglycemia (defined as requiring assistance of another) in the preceding 1 year,

with no more than two one episodes of severe hypoglycemia in the preceding 3 5 years
(e) Is certified not to have a medical contraindication to fire-fighting training and operations

These changes in the diabetes section for candidate and for incumbent have exactly the same
substantiations -
These changes reflect

1.  The fact that Hemoglobin A1C although usually an indication of uncontrolled diabetes may also be an indication of
other medical conditions in addition to diabetes and therefore may not accurately reflect average glucose levels.  In such
cases, an additional diagnosis accounting for elevated Hemoglobin A1C should be documented (e.g.
hemoglobinopathy) and alternative evidence for properly controlled diabetes should be submitted including evidence of
a set schedule for blood glucose monitoring and a thorough review of data from such monitoring.

2.  When endocrinologists are not available, their expertise can be replaced by a physician with demonstrated
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knowledge in the current management of diabetes mellitus as well as knowledge of the essential job tasks and hazards
of fire fighting.

3.  The time for demonstrating properly controlled diabetes and the absence of hypoglycemia has been reduced to
reflect modern principles of diabetes management.

_______________________________________________________________________________________________
1582-68     Log #CP59

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Type 2 diabetes mellitus that requires treatment with insulin compromises the

member's ability to safely perform essential job tasks 5, 9, and 13, and the physician shall report the applicable job
limitations to the fire department, unless the member meets all of the following criteria:

(7) Has a signed statement and medical records from an endocrinologist or by a physician with demonstrated
knowledge in the current management of diabetes mellitus as well as knowledge of the essential job tasks and hazards
of fire fighting as described in 9.1 allowing the FD physician to determine whether the member meets the following
criteria: Has a signed statement from an endocrinologist knowledgeable in management of diabetes mellitus as well as
the essential job tasks and hazards of fire fighting as described in Section 9.1 that the member meets the following
criteria:

(b) Has had Hemoglobin A1C measured at least four times a year (intervals of two to three months) over the last 12
months prior to evaluation if the diagnosis of diabetes has been present over a year.  If the hemoglobin A1C is 8% or
greater, this shall trigger a medical evaluation to determine if a condition exists in addition to diabetes that is responsible
for the Hemoglobin A1C not accurately reflecting average glucose levels.  This shall include evidence of a set schedule
for blood glucose monitoring and a thorough review of data from such monitoring. Has achieved stable control of blood
glucose as evidenced by Hemoglobin A1C less than 8 when monitored at least twice yearly, which must include
evidence of a set schedule for blood glucose monitoring and a thorough review of data from such monitoring

(d)  Has had no episodes of severe hypoglycemia (defined as requiring assistance of another) in the preceding 6
months 1 year, with no more than one episode of severe hypoglycemia in the preceding 3 5 years

This change was a correction of the drug class from blocker to antagonist and a correction of the proper
definition for an abnormal exercise challenge test.
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_______________________________________________________________________________________________
1582-69     Log #CP60

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Diabetes mellitus that does not require insulin therapy and that is controlled by diet,

exercise, and/or oral hypoglycemic agents compromises the member's ability to safely perform essential job tasks 5, 9,
and 13, and the physician shall report the applicable job limitations to the fire department, unless the member meets all
of the following criteria:

(1) Has had Hemoglobin A1C measured at least four times a year (intervals of two to three months) over the last 12
months prior to evaluation if the diagnosis of diabetes has been present over a year.  If the hemoglobin A1C is 8% or
greater, this shall trigger a medical evaluation to determine if a condition exists in addition to diabetes that is responsible
for the Hemoglobin A1C not accurately reflecting average glucose levels.  This shall include evidence of a set schedule
for blood glucose monitoring and a thorough review of data from such monitoring. Has achieved a stable blood glucose
as evidenced by Hemoglobin A1C level less than 8 during the prior 3-month period.

These changes in the diabetes section reflect:
1.  The fact that Hemoglobin A1C although usually an indication of uncontrolled diabetes may also be an indication of

other medical conditions in addition to diabetes and therefore may not accurately reflect average glucose levels.  In such
cases, an additional diagnosis accounting for elevated Hemoglobin A1C should be documented (e.g.
hemoglobinopathy) and alternative evidence for properly controlled diabetes should be submitted including evidence of
a set schedule for blood glucose monitoring and a thorough review of data from such monitoring.

2.  When endocrinologists are not available, their expertise can be replaced by a physician with demonstrated
knowledge in the current management of diabetes mellitus as well as knowledge of the essential job tasks and hazards
of fire fighting.

3.  The time for demonstrating properly controlled diabetes and the absence of hypoglycemia has been reduced to
reflect modern principles of diabetes management.
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_______________________________________________________________________________________________
1582-70     Log #CP61

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Asthma compromises the member's ability to safely perform essential job tasks 1, 2, 3,

4, 5, 7, 9, and 13, and the physician shall report the applicable job limitations to the fire department, unless the following
provisions are met:

(4) As defined by the “Guidelines for the Diagnosis and Management of Asthma,” the member has mild asthma
classified as either “Step One” (no control medications and requires inhaled bronchodilator rescue medications for
attacks no more than 2 times per week) or “Step Two” (daily control medications needed consisting of low-dose inhaled
corticosteroids or cromolyn or oral leukotriene receptor antagonists modifiers — for example, Montelukast — and
requires inhaled bronchodilator rescue medications for attacks no more than 2 times per week).

(7) The member has a normal or negative response (less than 20 percent decline in FEV1from baseline) to provocative
challenge testing using either cold air, exercise (12 METS), or methacholine (PC20 greater than 8 is considered normal,
as response at dose greater than 8 mg might not be clinically significant) ), histamine, mannitol or exercise.  For
exercise challenge testing a normal response is a decline in FEV1 less than 13 percent from baseline. If the member
reports good control only when taking prescribed control anti-inflammatory medications (e.g. inhaled corticosteroids,
cromolyn, or leukotriene modifiers), then consideration should be given to continuing these medications during the
testing. The member should not use bronchodilators (short- or long-acting bronchodilators) the day of testing because
these medications can undermine the purpose of this test — that is, demonstrate normal pulmonary function without
clinically significant bronchodilator response or airway hyperreactivity. Provocative challenge testing should be
performed the first time the member is evaluated for asthma and only if all of the provisions in 9.7.6.1(1) through
9.7.6.1(7) indicate that the member's asthma is under acceptable control. Provocative challenge testing is not required
annually and should only be repeated if clinically indicated.

This is not a change in the document which under certain clinical circumstances used challenge tests to
determine whether asthmatic hyperreactivity was present.  The change is that the correct definitions of abnormal
challenge testing are now included.  A 20% decline in FEV1 remains the correct definition of airway hyperreactivity
except for exercise challenge at normal temperature air.  In which case the correct definition is a 13% decline in FEV1.

_______________________________________________________________________________________________
1582-71     Log #CP62

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
The physician shall consider the following when evaluating the member's asthmatic

condition:
(3) There is a high probability that Aacute hyperreactivity in this environment can induce immediate or progressive

clinical asthma (bronchospasm and wheeze) that can lead to sudden incapacitation from status asthmaticus and/or
cardiac ischemia. There are no studies that support or deny that asthma in this environment can be prevented or
adequately controlled by anti-inflammatory medications (inhaled corticosteroids, cromolyn, leukotriene modifiers). It is
not acceptable to use or rely on bronchodilator medications for this purpose because (1) In a hazardous environment,
SCBA cannot be removed to use a rescue inhaler and (2) there are no studies that support or deny that their use is
preventive or effective in a fire/smoke environment.

The committee has made these changes as they believe that they are factual statements.
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_______________________________________________________________________________________________
1582-72     Log #CP63

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:

Chronic obstructive airways diseases (chronic bronchitis, emphysema), if moderate to
severe (absolute FEV1/FVC ratio less than or equal to 0. 70 and an FEV1 less than 70% predicted 59), compromises
the member's ability to safely perform essential job tasks 1, 2, 3, 4, 5, 7, 9, and 13, and the physician shall report the
applicable job limitations to the fire department.

This was not a change in the document but clarification.  The FEV1/FVC ratio is always interpreted
based on the absolute value rather than the percent predicted.  In contrast the FEV1 is best interpreted as a percent
predicted.

_______________________________________________________________________________________________
1582-73     Log #CP64

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Hypoxemic disorders when moderate to severe (oxygen saturation less than or equal to

90 percent or a PO2 less than or equal 65 mm Hg, measured at rest and corrected to sea level) or the presence of
significant exercise desaturation (a fall in oxygen saturation by 4 percentage points from baseline or to less than or
equal to 90 percent) compromises the member's ability to safely perform essential job tasks 1, 2, 3, 4, 7, and 13, and the
physician shall report the applicable job limitations to the fire department.

This was a correction of the definition of exercise desaturation.

_______________________________________________________________________________________________
1582-74     Log #CP65

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
If the member has had pulmonary resection surgery, chest wall surgery, and/or traumatic pneumothorax,

the physician shall evaluate the member for full recovery from the surgery with full pulmonary function testing (PFT)
including spirometry, lung volumes, diffusion and hemoglobin oxygen saturation.

This was merely clarification on what full pulmonary function testing includes.
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_______________________________________________________________________________________________
1582-75     Log #CP66

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
The physician shall consider the following when evaluating the member:

(1) Pulmonary function tests should be performed after adequate healing and pain resolution; generally, this is 4 weeks
after thorascopic surgery and 6 to 8 weeks after open-chest surgery.

(2) Pulmonary function tests should be either normal or show only a minimal restrictive disorder without evidence for
interstitial disease or gas exchange abnormalities.

(3) Moderate to severe restriction (FVC less than 60 percent of predicted with an absolute FEV1/FVC ratio greater than
or equal to 0.90) or hypoxia compromises the member's ability to safely perform essential job tasks unless a more
complete evaluation of gas exchange and exercise capacity shows the ability to exercise at a 12 METS workload
without evidence of exercise hemoglobin oxygen desaturation.

This was not a change in the document but clarification.  The FEV1/FVC ratio is always interpreted
based on the absolute value rather than the percent predicted.  In contrast the FEV1 is best interpreted as a percent
predicted.

_______________________________________________________________________________________________
1582-76     Log #CP67

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
The physician shall consider that moderate to severe restriction (FVC less than 60

percent of predicted with an absolute FEV1/FVC ratio greater than or equal to 0.90) compromises the member's ability
to safely perform essential job tasks unless a more complete evaluation of gas exchange and exercise capacity shows
the ability to exercise at a 12 METS workload without evidence of hypoxia or exercise hemoglobin oxygen desaturation.

This was not a change in the document but clarification.  The FEV1/FVC ratio is always interpreted
based on the absolute value rather than the percent predicted.  In contrast the FEV1 is best interpreted as a percent
predicted.

_______________________________________________________________________________________________
1582-77     Log #CP68

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
The physician shall consider that moderate to severe restriction (FVC less than 60

percent of predicted with an absolute FEV1/FVC ratio greater than or equal to 0.90) compromises the member's ability
to safely perform essential job tasks unless a more complete evaluation of gas exchange and exercise capacity shows
the ability to exercise at a 12 METS workload without evidence of hypoxia or exercise hemoglobin oxygen desaturation.

This was not a change in the document but clarification.  The FEV1/FVC ratio is always interpreted
based on the absolute value rather than the percent predicted.  In contrast the FEV1 is best interpreted as a percent
predicted.
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_______________________________________________________________________________________________
1582-78     Log #CP69

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
The physician shall consider the following when evaluating a member with sarcoidosis:

(1) Most patients with sarcoidosis are asymptomatic with abnormal chest imaging studies but normal function.
(2) If functional assessment by individual examination, pulmonary function tests, electrocardiogram, and

echocardiogram is normal, the member is capable of safely performing essential job tasks.
(3) Moderate to severe restriction (FVC less than 60 percent of predicted with an absolute FEV1/FVC ratio greater than

or equal to 0.90) compromises the member's ability to safely perform essential job tasks unless a more complete
evaluation of gas exchange and exercise capacity shows the ability to exercise at a 12 METS workload without evidence
of exercise hemoglobin oxygen desaturation.

(4) Cardiac function should be formally assessed with echocardiography and ECG.
The committee has added this text for clarification purposes.

_______________________________________________________________________________________________
1582-79     Log #CP70

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Acute, recent, recurrent, or chronic pulmonary embolism requiring anticoagulation compromises the

member's ability to safely perform essential job task 8, and the physician shall report the applicable job limitations to the
fire department.

The change was made to differentiate between a single occurrence and a condition that is recurrent and
has repeatedly happened.

_______________________________________________________________________________________________
1582-80     Log #CP71

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Add new section and text to read as follows:

. Lung function post lung-transplantation shall compromise a member’s ability to safely
perform essential job tasks (1,2,4,5,6,7,8,9,10,13).

Lung transplant does not correct underlying pulmonary function to acceptable levels nor restore aerobic
capacity to acceptable levels.  Many of the immunosuppressive agents required to prevent rejection are lifelong
medications that increases risk for infection and may lead to adrenal suppression.  Lung function post
lung-transplantation shall compromise a candidate’s ability to safely perform essential job tasks (1,2,4,5,6,7,8,9,10,13).
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_______________________________________________________________________________________________
1582-81     Log #CP72

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Spine fusion that results in instability or reduced mobility, strength, range of motion, or

persistent pain compromises the member's ability to safely perform essential job tasks 1, 2, 4, 5, 6, 7, 8, and 13 the
physician shall report the applicable job limitations to the fire department. Degenerative changes from spine fusion at
two or more levels compromise the member's ability to safely perform essential job tasks 1, 2, 4, 5, 6, 7, 8, and 13, and
the physician shall report the applicable job limitations to the fire department.

This was merely clarification on what full pulmonary function testing includes.

_______________________________________________________________________________________________
1582-82     Log #CP73

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
When evaluating a member with an amputation of the arm, hand, or thumb, the

physician shall consider the following:
(1) The amputation of these limbs or joints impairs interferes with grip and other physical abilities required to safely

perform essential job tasks.
This change was editorial in nature.

_______________________________________________________________________________________________
1582-83     Log #CP74

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Amputation of a leg above or below the knee or of an entire foot compromises the

member's ability to safely perform essential job tasks 1, 4, 6, 7, and 8, and the physician shall report the applicable job
limitations to the fire department.

Unilateral amputation below the knee with a properly fitted and properly designed prosthesis does not
always compromise the members ability to perform essential job tasks.  The changes in this document reflect the type of
individual evaluation required to determine if the member could safely perform these essential job tasks.
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_______________________________________________________________________________________________
1582-84     Log #CP75

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
When evaluating a member with an amputation of a leg (above or below the knee) or

entire foot, the physician shall consider the following:
(1) The amputation of these limbs or joints significantly impacts prevents ambulation and other weight bearing activities

physical abilities required to safely perform essential job tasks.
(2) Prosthetic limbs do may not provide adequate function to safely perform these essential job tasks in an immediately

dangerous life and health(IDLH) rapidly in a life-threatening, unforgiving environment.
(3)To safely perform the essential job tasks in Chapter 5, an incumbent with a below the knee amputation and a

state-of-the-art prosthesis shall meet all of the following requirements:
a. a stable, unilateral below the knee (BKA) amputation with at least the proximal third of the tibia present for a strong

and stable attachment point with the prosthesis; and
b. fitted with a prosthesis that will tolerate the conditions present in structural firefighting, when worn in conjunction with

standard fire fighting PPE; and
c. at least 6 months of prosthetic use in a variety of physically demanding activities with no functional difficulties; and
d. the amputee limb is healed with no significant inflammation, persistent pain, necrosis, or indications of instability at

the amputee limb attachment point; and
e. demonstrates no disabling psychosocial issues pertaining to the loss of limb and/or use of prosthesis; and
f. evaluated by a prosthetist or orthopedic specialist with expertise in the fitting and function of prosthetic limbs, and this

specialist concurs that the candidate can complete all essential job tasks listed in Chapter 9 including wearing personal
protective ensembles and SCBA while climbing ladders, operating from heights, and walking or crawling in the dark
along narrow and uneven surfaces that may be wet or icy.

Unilateral amputation below the knee with a properly fitted and properly designed prosthesis does not
always compromise the member's ability to perform essential job tasks.  The changes in this document reflect the type
of individual evaluation required to determine if the member could safely perform these essential job tasks.

_______________________________________________________________________________________________
1582-85     Log #CP76

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
When evaluating a member with joint replacements or artificial joints, the physician

shall consider all of the following conditions be met:
(1) Competitive athletes with artificial hip joints are not cleared for contact sports where explosive effort, high impact,

and blunt trauma are frequent.
(2) Fire fighting presents similar limitations and stress, especially as their consequence can place the member or

others at risk for life-threatening injuries.
(1) Normal range of motion without history of dislocations post-replacement
(2) Repetitive and prolonged pulling, bending, rotations, kneeling, crawling and climbing without pain or impairment
(3) No limiting pain
(4) An orthopedic specialist evaluation concurring that the incumbent can complete all essential job tasks listed in

Chapter 9.
The committee has made these changes as they believe that this new text better addresses the issue

and concern for those members with joint replacements and their ability to perform the applicable essential job tasks.
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_______________________________________________________________________________________________
1582-86     Log #CP77

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Abnormal hearing requiring a hearing aid, cochlear implant, or impairing a member's

ability to hear and understand the spoken voice under conditions of high background noise, or hear, recognize, and
directionally locate cries or audible alarms, compromises the member's ability to safely perform essential job tasks 2, 6,
8, 10, 12, and 13, and the physician shall report the applicable job limitations to the fire department.

Hearing aid or cochlear implants are mechanical devices that are not considered a reasonable
accommodation for the following reasons:

(1) U.S. FDA regulations (21 CFR 801.420) require that all hearing aids and implants be labeled with a statement that
hearing aids do not restore normal hearing.

(2) Hearing aids and implants are adjusted to restore one-third to one-fourth the measured loss in pure tone frequency
range of 250 to 6000 Hz (National Acoustic Labs). This allows for improved hearing of speech but will not restore ability
to hear or discriminate acoustic cues (such as collapsing wall/timber, gas leaks, traffic sounds) or radio broadcasts that
are essential safety requirements at a fire or rescue scene.

(3) Hearing aids and implants seriously compromise the ability to localize acoustic cues so that the source of
impending danger is confused and safety is imperiled.

(4) Hearing aids and implants are not calibrated to function in areas of high background noise (fire scene, rescue
scene, traffic) or during radio transmissions.

(5) Hearing aids are not reliable after submersion or heavy exposure to water.
Typical surgical corrections often only offer partial correction of hearing, compromise the ability to localize acoustic

cues so that the source of impending danger is confused and safety is imperiled and do not provide adequate hearing
ability in areas of high background noise.

_______________________________________________________________________________________________
1582-87     Log #CP78

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Add new section and text to read as follows:
Obstructive sleep apnea, if not properly treated, might compromise the member's

ability to safely perform essential job tasks 2, 3, 5, 8, 12, and 13, and after further evaluation and a final medical
determination of the member's condition, the physician shall report any applicable job limitations to the fire department.

Untreated obstructive sleep apnea is associated with fatigue, cognitive defects, pulmonary
hypertension, hypertrophic heart disease, arrhythmias, and early onset dementia.  These issues can reduce the ability to
safely perform several essential job tasks.
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_______________________________________________________________________________________________
1582-88     Log #CP79

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Neuromuscular, demyelinating, and other progressive neurologic diseases

compromise the member's ability to safely perform essential job tasks 1, 4, 6, 7, 8, 12, and 13, and the physician shall
report the applicable job limitations to the fire department, unless the member is free of clinical disease for 3 years and
annual evaluation by a specialist concludes that cognitive function and neurologic exam are normal and the member is
on no drugs that can impair job function.

The committee has added this requirement to ensure that there are frequent and reliable evaluations
that can be compared to their baseline evaluation.

_______________________________________________________________________________________________
1582-89     Log #CP80

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Cerebral vascular bleeding compromises the member's ability to safely perform

essential job tasks 1, 4, 6, 7, 8, 9, 10, 11, 12, and 13, and the physician shall report the applicable job limitations to the
fire department unless the cause of bleeding is surgically corrected, exam including blood pressure is normal, and
studies (imaging and EEG) are normal off anticonvulsants.

The committee has added this text to ensure that this was being conducted and monitored.

_______________________________________________________________________________________________
1582-90     Log #CP81

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
If the member has any substance abuse problems, the member shall be referred for counseling/treatment and

individually evaluated in accordance with 9.15.3 through  9.15.4 to determine if the problem compromises the member's
ability to safely perform the essential job tasks.

This change was editorial in nature and also provides the end user with another option for addressing
this issue.

_______________________________________________________________________________________________
1582-91     Log #CP82

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
There is a high recidivism rate with treatment, but members shall be offered counseling/treatment, as in

most cases substance abuse is a medical illness.
This change was editorial in nature and also provides the end user with another option for addressing

this issue.
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_______________________________________________________________________________________________
1582-92     Log #CP83

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Full dose or low dose anticoagulation or any drugs that prolong prothrombin time,

partial thromboplastin time, or international normalized ratio (INR) Full-dose anticoagulation compromises the member's
ability to perform essential job task 8 due to the risk of internal bleeding from trauma with potential for rapid
incapacitation from shock or central nervous system hemorrhage, and the physician shall report the applicable job
limitations to the fire department.

Literature references are provided on anticoagulation (see reference section) to show that the risk for
intracranial hemorrhage with trauma is not significantly different on low or high dose anticoagulation.

_______________________________________________________________________________________________
1582-93     Log #CP84

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Benign tumors, depending on their location, might compromise the member's ability to

safely perform essential job tasks 1 through 13, and after further evaluation and a final medical determination of the
member's condition, the physician shall report any applicable job limitations to the fire department.

This change was editorial in nature.
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_______________________________________________________________________________________________
1582-94     Log #CP85

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Add new section and text to read as follows:

Fire Departments shall make available to all male and female fire fighters educational materials outlining the
risks from fire fighting on reproductive health.

It is recommended that members who become pregnant report the pregnancy immediately to the fire
department physician.  Once informed of the pregnancy the fire department physician shall inform the pregnant member
of the numerous hazards to the pregnancy and the fetus encountered during routine fire fighting tasks.

If the member requests an alternative duty assignment in an environment deemed safe for the pregnancy
and the fetus, the physician shall provide appropriate restrictions for essential job tasks 1, 3, 5, 6, 7, and 8 that are
unsafe for her or her fetus.

During later stages of pregnancy the member will eventually be unable to safely perform essential job tasks 1,
2, 3, 4, 5, 6, 7, 8, and 9 due to issues with diminished aerobic capacity, balance, speed, and agility.  As with any other
member, when performance due to medical issues is of concern, the AHJ shall inform the fire department physician and
a medical evaluation will be performed to determine the need for restricting the member from those activities that they
are not able to safely perform.

These clarifications attempt to balance medical, legal and functional requirements.  Medically, there are
increased risks to fetal development during exposure on the fire ground.  Legally, the fire department must inform the
member of these risks but cannot require a restriction without the member’s permission.  During later stages of
pregnancy the member will eventually be unable to safely perform essential job tasks 1, 2, 3, 4, 5, 6, 7, 8, and 9 due to
issues with diminished aerobic capacity, balance, speed, and agility.  As with any other member, when performance due
to medical issues is of concern, the AHJ shall inform the fire department physician and a medical evaluation will be
performed to determine the need for restricting the member from those activities that they are not able to safely perform.
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_______________________________________________________________________________________________
1582-95     Log #CP87

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
The medical history should include the candidate's known health problems, such as major illnesses, surgeries,

medication use, and allergies. Symptom review is also important for detecting early signs of illness. A medical history
should also include a personal health history, a family health history, a health habit history, an immunization history, and
a reproductive history.
An occupational history should also be obtained to collect information about the person's past occupational and
environmental exposures.
Physical examination should include the following:

(1) Vital signs
(2) Head, eyes, ears, nose, and throat (HEENT)
(3) Neck
(4) Cardiovascular
(5) Pulmonary
(6) Breast
(7) Gastrointestinal (includes rectal exam for mass, occult blood)
(8) Genitourinary (includes pap smear, testicular exam, rectal exam for prostate mass)
(9) Hernia
(10) Lymph nodes
(11) Neurological
(12) Musculoskeletal
(13) Skin (includes screening for cancers)
(14) Vision testing
Laboratory tests on candidates should include the following:
(1) Blood tests including the following:
(a) CBC with differential, RBC indices and morphology, and platelet count
(b) Electrolytes (Na, K, Cl, HCO3, or CO2)
(c) Renal function (BUN, creatinine)
(d) Glucose
(e) Liver function tests (ALT, AST, direct and indirect bilirubin, alkaline phosphatase)
(f) Total cholesterol, HDL, LDL, clinically useful lipid ratios (e.g., percent LDL), and triglycerides
(2) Urinalysis. Dipstick test for glucose, ketones, leukocyte esterase, protein, blood, and bilirubin.
(3) Audiology. Hearing assessed in each ear at each of the following frequencies: 500 Hz, 1000 Hz, 2000 Hz, 3000 Hz,

4000 Hz, 6000 Hz, and 8000 Hz. Results should be corrected for age as permitted by OSHA. Baseline audiometry is
performed in accordance with 29 CFR 1910.95, “Occupational noise exposure.” The basics of this standard include the
following:

(a) The first audiogram done (for members this will probably be done during their pre-placement exam) becomes the
baseline audiogram.

(b) If subsequent audiograms are better than the baseline, then the best one becomes the baseline. All audiograms
should be done with no exposure to industrial noise for 14 hours.

(4) Spirometry. Pulmonary function testing (spirometry) is conducted to measure the member's forced vital capacity
(FVC), forced expiratory volume in 1 second (FEV1), and the FEV1/FVC ratio. Data is corrected within American
Thoracic Society Guidelines and normative equations (Knudson et al., 1983 and ACOEM 2000).

(5) Chest radiography. Chest x-ray posterior-anterior and lateral views.
(6) Electrocardiograms (EKG). A resting 12-lead EKG.
(7) Immunizations and infectious disease screening. The following infectious disease immunizations or infectious

disease screenings are to be provided, as indicated:
(a) Tuberculosis screen (PPD)
(b) Hepatitis C virus screen (baseline)
(c) Hepatitis B virus vaccinations
(d) Tetanus/diphtheria vaccine (booster every 10 years)
(e) Measles, mumps, rubella (MMR) vaccine
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(f) Polio vaccine given to uniformed personnel if vaccination or disease is not documented
(g) Hepatitis A vaccine, offered to high-risk (hazmat, USAR, and SCUBA) and other personnel with frequent or

expected frequent contaminated water exposures
(h) Varicella vaccine, offered to all non-immune personnel
(i) Influenza vaccine, offered to all personnel

The committee has made these changes in text as the existing text has been moved to another annex
item.

59Printed on  3/10/2011



Report on Proposals  –  June 2012 NFPA 1582
_______________________________________________________________________________________________
1582-96     Log #CP88

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Add new annex item and text to read as follows:
Heavy physical exertion has been associated with spontaneous abortions.  Lifting heavy objects should be

avoided during pregnancy.  Excessive heat, toxic chemicals and catecholamine surges have the potential for fetal harm.
Physical examination should include the following:
(1) Vital signs (temperature, pulse, respiratory rate, and blood pressure (BP)

(a) BP should be measured according to the Joint National Commission (JNC) -7 recommendations.  BP
should be measured with a properly calibrated and validated instrument. Patients should be seated quietly for at least 5
minutes in a chair with feet on the floor and arm supported at heart level. An appropriate-sized cuff (cuff bladder
encircling at least 80% of the arm) should be used to ensure accuracy. At least 2 measurements should be made.
Systolic BP is the point at which the first of 2 or more sounds is heard (phase 1) and diastolic BP is the point before the
disappearance of sounds (phase 5). [Chobanian et al., 2003].

(2) Head, eyes, ears, nose, and throat
(3) Neck
(4) Cardiovascular
(5) Pulmonary
(6) Breast
(7) Gastrointestinal (includes rectal exam for mass, occult blood)
(8) Genitourinary (includes pap smear, testicular exam, rectal exam for prostate mass)
(9) Hernia
(10) Lymph nodes
(11) Neurological
(12) Musculoskeletal
(13) Skin (includes screening for cancers)
(14) Vision testing
Laboratory tests on candidates should include the following:
(1) Blood tests including the following:
(a) CBC with differential, RBC indices and morphology, and platelet count
(b) Electrolytes (Na, K, Cl, HCO3, or CO2)
(c) Renal function (BUN, creatinine)
(d) Glucose
(e) Liver function tests (ALT, AST, direct and indirect bilirubin, alkaline phosphatase)
(f) Total cholesterol, HDL, LDL, clinically useful lipid ratios (e.g., percent LDL), and triglycerides
(2) Urinalysis. Dipstick test for glucose, ketones, leukocyte esterase, protein, blood, and bilirubin.
(3) Audiology. Hearing assessed in each ear at each of the following frequencies: 500 Hz, 1000 Hz, 2000 Hz, 3000 Hz,

4000 Hz, 6000 Hz, and 8000 Hz. Results should be corrected for age as permitted by OSHA. Baseline audiometry is
performed in accordance with 29 CFR 1910.95, “Occupational noise exposure.” The basics of this standard include the
following:

(a) The first audiogram done (for members this will probably be done during their pre-placement exam) becomes the
baseline audiogram.

(b) If subsequent audiograms are better than the baseline, then the best one becomes the baseline. All audiograms
should be done with no exposure to industrial noise for 14 hours.

(4) Spirometry. Pulmonary function testing (spirometry) is conducted to measure the member's forced vital capacity
(FVC), forced expiratory volume in 1 second (FEV1), and the absolute FEV1/FVC ratio. FEV1 and FVC Results shall be
expressed as the absolute value (liters or milliters) and as percent predicted adjusted for gender, age, height and
ethnicity using NHANES III normative equations with the acceptable threshold being 80 percent predicted.  FEV1/FVC
ratio results are expressed as the absolute FEV1 value divided by the absolute FVC value, with the acceptable
threshold value being 0.71.  However, because these are population based norms, it is still possible for individuals to be
normal just below these thresholds or to have minimal but potentially significant abnormalities just above these
thresholds.  When percent predicted FEV1 or FVC values are minimally below threshold (typically 74% to 79% of
predicted), the LLN for the appropriate population can, at the discretion of the physician, be used instead of the 80
percent predicted threshold value.  For example, the LLN may be more appropriate for taller and older individuals. (See
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D.2.4.)

(5) Chest radiography. Chest x-ray posterior-anterior and lateral views.
(6) Electrocardiograms (EKG). A resting 12-lead EKG.
(7) Immunizations and infectious disease screening. The following infectious disease immunizations or infectious

disease screenings are to be provided, as indicated:
(a) Tuberculosis screen, skin test, (PPD) or blood test.
(b) Hepatitis C virus screen (baseline)
(c) Hepatitis B virus vaccinations
(d) Tetanus/diphtheria/pertussis (TDAP) vaccine (booster every 10 years)
(e) Measles, mumps, rubella (MMR) vaccine
(f) Polio vaccine given to uniformed personnel if vaccination or disease is not documented
(g) Hepatitis A vaccine due to contaminated water exposures during normal firefighting activities, not just

HAZMAT/Rescue activities.
(h) Varicella vaccine, offered to all non-immune personnel
(i) Influenza vaccine, seasonal and novel, offered to all personnel

The committee has added this text to provide further clarification to the requirement within the main
body of the document.

_______________________________________________________________________________________________
1582-97     Log #CP89

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Candidates with monocular vision are not allowed to drive per DOT/CDL regulations. A DOT/CDL

exemption can be applied for after passing a special test.  But this exemption is not applicable to firefighters as this
exemption specifically excludes driving vehicles with passengers (e.g. fire trucks) and does not apply to emergency
response driving.

The committee has added this text to provide further clarification to the requirement within the main
body of the document.

_______________________________________________________________________________________________
1582-98     Log #CP90

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Add new annex item and text to read as follows:
See A.9.12.4.1(4).

The committee has added this text to provide further clarification to the requirement within the main
body of the document.
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_______________________________________________________________________________________________
1582-99     Log #CP91

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
A tracheostomy can results in the inability to properly wear protective equipment, the inability to safely

perform job functions due to limitations of endurance, and the inability to communicate effectively due to oropharyngeal
dysfunction.

The committee has added this text to provide further clarification to the requirement within the main
body of the document.

_______________________________________________________________________________________________
1582-100     Log #CP92

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Recurrent sinusitis can result in frequent episodes of pain and the inability to safely perform essential job

tasks due to limitations of endurance and the inability to safely wear SCBA from facial pain, sinus congestion and/or
coughing.

The committee has added this text to provide further clarification to the requirement within the main
body of the document.

_______________________________________________________________________________________________
1582-101     Log #CP93

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Add new annex item and text to read as follows:
Untreated obstructive sleep apnea is associated with fatigue, cognitive defects, pulmonary hypertension,

hypertrophic heart disease, arrhythmias, and early onset dementia.  These issues can reduce the ability to perform all of
the essential job tasks. Risk factors for developing obstructive sleep apnea include male gender, increased body mass
index (BMI), short/wide neck, and/or narrow throat.  Screening questionnaires, such as the Berlin Questionnaire
(assessing snoring, fatigue, obesity and hypertension) can be used to determine those who require formal sleep testing.
In those with obstructive sleep apnea, additional testing is required to determine the level of positive pressure (CPAP or
BIPAP) required to overcome the obstruction. Compliance with treatment can be assessed using home monitoring
devices attached to the CPAP or BIPAP machine. Target organ damage can be screened for by cardiac echo for
evidence of pulmonary hypertension or right ventricular hypertrophy.

The committee has added this text to provide further clarification to the requirement within the main
body of the document.
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_______________________________________________________________________________________________
1582-102     Log #CP94

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Chronic obstructive airways disease can result in the inability to safely perform essential job tasks due to

limitations of endurance and the inability to safely wear SCBA.  Obstruction is suspected when the absolute FEV1/FVC
ratio (using absolute values rather than percent predicted values) is equal to or less than 0.70.   However, obstruction
can also occur with normal FEV1/FVC ratios due to air-trapping or mucous plugging.  For most individuals, the definition
of an abnormal FEV1 or FVC is less than 80 percent predicted adjusted for gender, age, height and ethnicity using
NHANES III.  When percent predicted FEV1 or FVC values are just below threshold (typically 74% to 79% of predicted)
the lower limits of normal (LLN) for the appropriate population can, at the discretion of the physician be used.  For
example, the LLN may be more appropriate for taller and older individuals.  In asymptomatic individuals with minimal
reductions in spirometry measures (FEV1, FVC or the absolute FEV1/FVC ratio), further evaluation (complete
pulmonary function tests, exercise testing or challenge testing) may be necessary to determine if essential tasks can be
performed safely (see references in Annex D).

The committee has added this text to provide further clarification to the requirement within the main
body of the document.

_______________________________________________________________________________________________
1582-103     Log #CP95

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
The term , or , is not meant to include acute, nonrecurring

bronchitis treated with bronchodilators for only days to weeks. Recurrent or persistent allergic, irritant, exertional, or
other forms of asthma are included. Bronchial asthma or reactive airways disease can result in frequent unpredictable
episodes of shortness of breath and the potential for sudden incapacitation, leading to the inability to safely perform
essential job tasks due to limitations of endurance. Acute hyperreactivity in the fire or hazardous materials environment
can induce immediate or progressive clinical asthma (bronchospasm and wheeze) that can lead to sudden
incapacitation from status asthmaticus and/or resulting cardiac ischemia. True asthma is a chronic condition with a
clinical history of recurrent reversible bronchospasm or longstanding, persistent reversible bronchospasm. Based on the
pathophysiology of this disease, it is reasonable that exposure to smoke or other irritants or exertion (especially while
breathing cold dry SCBA air) on the fire ground or hazardous materials environment can lead not only to acute
exacerbations but can also worsen the progression of their underlying obstructive inflammatory disease. If this occurs in
an environment that is immediately dangerous to life and health (e.g., interior fire suppression or certain hazardous
material operations), it can have potential devastating consequences for the member, team, or mission. There are no
studies that support or deny that asthma in this environment can be prevented or adequately controlled by
anti-inflammatory medications (inhaled corticosteroids, cromolyn, leukotriene modifiers). It is not acceptable to use or
rely on bronchodilator medications for this purpose because (1) their use is for rescue after attack and not for prevention
of bronchospasm in an irritant environment, (2) there are no studies that support or deny that their use is effective in a
fire/smoke environment, and (3) several studies have implicated the use of beta-agonists (short- and long-acting
bronchodilators) as an independent risk for sudden death and myocardial infarction in the United States, Canada,
Britain, New Zealand, and Australia. The presumed mechanism is catecholamine related and catecholamines are
already elevated while fighting fires.

The committee has added this text to provide further clarification to the requirement within the main
body of the document.
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_______________________________________________________________________________________________
1582-104     Log #CP96

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Because the clinical definition of asthma is reversible bronchospasm, spirometry, or pulmonary function,

testing performed in the absence of a clinical attack is expected to be normal and might not even show a bronchodilator
response. Only if performed during an attack will spirometry or other pulmonary function tests show obstructive airway
flow limitations. Therefore, in candidates who report that their bronchospasm was temporary and has resolved,
spirometry should show adequate reserve (FVC and FEV1 greater than or equal to 90 percent predicted) without
significant bronchodilator response (less than 12 percent change and less than 200 mL increase) when performed off
bronchodilators on the day of testing. For population studies, pulmonary function is considered normal when greater
than or equal to 80 percent predicted, but for an individual with a history of asthmatic bronchospasm who is being
considered for job tasks performed in a potentially irritant environment, it is reasonable diligence to require pulmonary
function with a greater specificity for demonstrating adequate reserve (greater than or equal to 90 percent predicted).
Challenge testing should also be performed to show no evidence for clinically significant airway hyperreactivity [i.e., to
be normal or negative there should be less than 20 percent decline in FEV1 from baseline with cold air, exercise (12
METS), or a methacholine (PC20 greater than 8 is considered normal as response at dose greater than 8 mg might not
be clinically significant) histamine or mannitol.  When challenge testing includes exercise alone, then normal or negative
should be less than 13 percent decline in FEV1 from baseline]. Challenge testing should be performed off all
anti-inflammatory medications (steroids and leukotriene antagonists) for 4 weeks preceding the test, anti-histamines for
1 week preceding the test, and off all bronchodilators the day of testing. Challenge testing should (1) only be performed
by an experienced specialist, (2) not be performed in candidates without a history suggestive of asthma, as there was
no indication for testing, and (3) never be performed in candidates with abnormal pulmonary function, as these
candidates have already demonstrated that they cannot safely perform essential job tasks and further testing might
induce life-threatening bronchospasm. Normal spirometry with adequate reserve, a negative challenge test [as
described by the American Thoracic Society (ATS)], and no recent episode of bronchospasm off medications should be
considered evidence that the candidate does not have clinically significant airways hyperactivity or asthma.

The committee has added this text to provide further clarification to the requirement within the main
body of the document.

_______________________________________________________________________________________________
1582-105     Log #CP97

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Pulmonary vascular diseases and pulmonary embolism can result in frequent episodes of pain and the

inability to safely perform essential job tasks due to limitations of endurance and the potential for sudden incapacitation .
The committee has added this text to provide further clarification to the requirement within the main

body of the document.
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_______________________________________________________________________________________________
1582-106     Log #CP98

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Bronchiectasis can result in the inability to safely perform essential job tasks due to limitations of

endurance and frequent respiratory infections.
The committee has added this text to provide further clarification to the requirement within the main

body of the document.

_______________________________________________________________________________________________
1582-107     Log #CP99

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Add new annex item and text to read as follows:
An evaluation of aerobic capacity should be performed after appropriate medical evaluation.  Testing should

be conducted using an appropriate maximal or sub-maximal protocol (for example, see C.2.1.1 and C.2.1.1.1).  Bicycle
ergometry is not appropriate because it underestimates true aerobic capacity.  A low aerobic capacity may be an
indicator of, and is a risk factor for, ischemic heart disease.  For firefighting, 12 METS (42 ml/kg/min) or greater is
necessary based on several studies.

The committee has added this text to provide further clarification to the requirement within the main
body of the document.

_______________________________________________________________________________________________
1582-108     Log #CP100

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Specific recommendations include the following:

(5) . Prosthetic valves are acceptable unless full anticoagulation is in effect.
The committee has added this text to provide further clarification to the requirement within the main

body of the document.

_______________________________________________________________________________________________
1582-109     Log #CP101

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Ventricular ectopy or nonsustained ventricular tachycardia can result in the potential for sudden

incapacitation and the inability to safely perform job functions due to limitations of strength or endurance. Medical
clearance requires that (1) an echocardiograph shows normal function and no evidence of structural abnormalities and
(2) stress testing with imaging to a workload of at least 12 METS, off cardiac medications, shows no evidence for
ischemia, ventricular tachycardia, or ventricular fibrillation. Premature ventricular contractions (PVCs) should resolve
with increasing levels of exercise up to 12 METS.

The committee has added this text to provide further clarification to the requirement within the main
body of the document.
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_______________________________________________________________________________________________
1582-110     Log #CP104

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Delete existing text:
Hypertension that is uncontrolled, poorly controlled, or requires medication likely to interfere with the safe

performance of essential job tasks is an illness that can lead to functional impairment and potential for sudden
incapacitation.

The committee has chosen to delete this text as it has been addressed in another annex item.

_______________________________________________________________________________________________
1582-111     Log #CP102

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Add new annex item and text to read as follows:
Uncontrolled, or poorly controlled hypertension increases the risk of a sudden cardiac or

cerebrovascular event.  This sudden cardiac or cerebrovascular event would cause sudden incapacitation which
interferes with the safe performance of essential job tasks. Uncontrolled or poorly controlled hypertension can be
defined as the presence of end organ damage (see below), or stage 2 hypertension (BP systolic >160 mmHg or BP
diastolic >100 mmHg).  Individuals with stage 1, or stage 2 hypertension should be referred to their primary care
physician for evaluation, lifestyle modification, and/or treatment.  Patients with pre-hypertension should be counseled
about appropriate lifestyle modification(s).  After appropriate and successful management of their stage 1 or stage 2
hypertension, the candidate can be reevaluated after at least 1 month’s time.

The committee has added this text to provide further clarification to the requirement within the main
body of the document.

_______________________________________________________________________________________________
1582-112     Log #CP103

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Add new annex item and text to read as follows:
Chronic hypertension can damage the eye (retinopathy), the kidneys (nephropathy), the vascular system

(stroke, transient ischemic attack, or peripheral artery disease), or the heart (left ventricular hypertrophy and heart
failure).  These hypertension complications are known as end organ damage.  The cardiac and vascular complications
are associated with an increased risk of sudden incapacitation and sudden cardiac death (Koren et al., 1991).
Unfortunately, the cardiac complications are frequently asymptomatic and valid screening tests are not fast and are not
inexpensive.  Therefore, determining who to screen for cardiac complications (such as echocardiogram for LVH or a
measurement of left ventricular ejection fraction for heart failure), should be based on the severity and the duration of
hypertension.

The committee has added this text to provide further clarification to the requirement within the main
body of the document.
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_______________________________________________________________________________________________
1582-113     Log #CP105

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Add new annex item and text to read as follows:
Metabolic syndrome includes three or more of the following components: abdominal obesity defined as a

waist circumference >102 cm (>40 in) in men or >88 cm (>35 in) in women; triglycerides >150 mg/dl; HDL cholesterol
<40 mg/dl, for men or <50 mg/dl for women; blood pressure >135/85 mmHg; and fasting blood glucose >110 mg/dl.
Metabolic syndrome is associated with reduced aerobic capacity that interferes with the ability to safely train to be a
firefighter and to safely perform essential job tasks 2,  4, 5-10, 13.  Metabolic syndrome is also an increased risk for
cardiovascular disease, hypertension and insulin resistant hyperglycemia.

The committee has added this text to provide further clarification to the requirement within the main
body of the document.

_______________________________________________________________________________________________
1582-114     Log #CP106

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
The candidate should be free of clinical disease for 3 years, a neurologic exam should be normal, and the

candidate should not require drugs that can impair ability to safely perform essential job tasks. In considering
performance of essential job tasks, the impact of the operational environment (e.g., heat, stress, activity, variable night
shifts) on exacerbations should be considered and specifically addressed by the neurological specialist so that an
informed determination can be made by the fire department’s and the medical officer.

The committee has added this text to provide further clarification to the requirement within the main
body of the document.

_______________________________________________________________________________________________
1582-115     Log #CP107

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
The candidate should be evaluated for functional limitations, ability to wear helmet, SCBA, other

respirators required by the AHJ with proper fit-testing facepiece, and protective clothing, and requirements for
continuous treatment.

The committee has added this text to provide further clarification to the requirement within the main
body of the document.
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_______________________________________________________________________________________________
1582-116     Log #CP108

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Type 1 diabetes was previously called insulin-dependent diabetes mellitus (IDDM) or juvenile-onset

diabetes. Type 1 diabetes develops when the body's immune system destroys pancreatic beta cells, the only cells in the
body that make the hormone insulin, which regulates blood glucose. This form of diabetes usually strikes children and
young adults, although disease onset can occur at any age. Type 1 diabetes can account for 5 percent to 10 percent of
all diagnosed cases of diabetes. In order to survive, people with Type 1 diabetes must have insulin delivered by a pump
or injections.

Type 2 diabetes was previously called non-insulin-dependent diabetes mellitus (NIDDM) or adult-onset diabetes. Type
2 diabetes can account for about 90 percent to 95 percent of all diagnosed cases of diabetes. It usually begins as insulin
resistance, a disorder in which the cells do not use insulin properly. As the need for insulin rises, the pancreas gradually
loses its ability to produce insulin. Type 2 diabetes is associated with older age, obesity, family history of diabetes, prior
history of gestational diabetes, impaired glucose tolerance, physical inactivity, and race/ethnicity. Type 2 diabetes is
increasingly being diagnosed in children and adolescents. Many people with Type 2 diabetes can may be able to control
their blood glucose by following a careful diet and exercise program, losing excess weight, and taking oral medication.
Among adults with diagnosed diabetes, about 12 percent take both insulin and oral medications, 19 percent take insulin
only, 53 percent take oral medications only, and 15 percent do not take either insulin or oral medications.
Risk of hypoglycemia (low blood sugar) remains the major concern in regard to those with diabetes being or becoming
fire fighters. This risk is greatest in those with Type 1 diabetes.

In general, patients treated with oral diabetes medications are at little risk of significant hypoglycemia. Patients treated
with metformin, alpha-glucosidase inhibitors, or thiazolidinediones alone or in combination with each other are at no risk
of hypoglycemia, as these classes of drug do not increase insulin levels. Patients treated with sufonylureas and related
drugs have a risk of severe hypoglycemia less than 1 percent of the risk associated with insulin treatment. Patients
treated with diet and exercise alone (no oral diabetes medications or insulin) are at no risk of hypoglycemia.

Fire fighting entails a unique set of conditions that need to be considered in regard to those with diabetes and the risks
of hypoglycemia. Unpredictable meal schedules, periods of physical exertion, adrenergic stimulation, and sleep
deprivation all present challenges to fire fighters with diabetes. There are occasions when there is no safe access to
food or other forms of oral glucose while wearing respiratory protection in a hazardous environment, and the typical
symptoms of hypoglycemia might not be recognized as easily in the midst of fighting a fire. As well, it is not always
possible to exit a hazard zone rapidly enough to treat hypoglycemic symptoms when detected. Members engaged in fire
suppression are at greater risk than those engaged in other emergency activities (EMS, law enforcement) for this
reason.
A review of current published data suggests that with careful individualized assessment it is possible to identify those
with diabetes who can function fully as fire fighters and who do not present a significant risk to themselves, their fellow
fire fighters, or to those they serve.

The individualized assessment process and criteria included in this standard were set up to assure that only those who
are managing their diabetes conscientiously using the most up-to-date approaches would be eligible to be a fire fighter.
In addition, certain patients have a greater tendency for significant hypoglycemia despite the quality of their diabetes
management. Such individuals are not good candidates to be fire fighters and, accordingly, are excluded from service
under the criteria in this standard.
This individualized assessment is possible in large part because a great deal of change has occurred in the treatment of
diabetes in recent years. Previously patients used insulins that were somewhat unpredictable in the time course of their
action and generally took two injections per day. Today, there are insulins that are far more predictable and are either
very long acting and essentially treat only endogenous glucose production (and therefore do not depend on a patient
eating on a regular schedule) or are very rapid and therefore can be administered directly before, during, or even shortly
after one eats, significantly decreasing the chance of insulin being taken and then the meal being interrupted due to
fire-fighting duties.
Regimens now referred to as “basal bolus” are composed of a very long-acting basal (or background) insulin, which

controls glucose levels overnight and in the absence of glucose intake, and rapid-acting (bolus) insulins that are dosed
just prior to, during, or even after meals based on blood glucose levels at that time, the amount of carbohydrate that the
person expects to consume, and any anticipated change in physical activity patterns over the next number of hours.

These regimens have resulted in improved overall blood glucose control with significantly less risk of hypoglycemia for
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many patients.

Additional major advances in the size, speed, and sophistication of blood glucose meters provide for easy, accurate,
and rapid assessment of blood glucose levels. Such monitoring techniques, as well as the generally increased
self-awareness that accompanies consistent self-monitoring, enable the motivated fire fighter with diabetes to assess
blood glucose levels and ingest a safety net of carbohydrates before entering a hazardous environment. Similarly, major
advances in insulin delivery systems have greatly increased the ability of the motivated individual with diabetes to
achieve a level of diabetes self-management consistent with the duties of fire fighting.

In order to get maximum effect from these medical advances, and to minimize the risk of hypoglycemia, patients with
diabetes must check their blood glucose level frequently (as recommended based on factors such as type of therapy
and glycemic history), review these results on a regular basis, and see their diabetes care provider regularly for
discussion in regard to any necessary changes in treatment. Patient evaluation needs to look for any of the known risk
factors for serious hypoglycemia or evidence of any of the known microvascular (eye disease, kidney disease, or nerve
disease) or macrovascular (cardiovascular disease, peripheral arterial disease) complications of diabetes. A 12 MET
stress test is required because myocardial infarction remains the major cause of line-of-duty fatalities, and diabetes is a
risk factor for myocardial ischemia, especially asymptomatic silent myocardial ischemia.

The individualized assessment described previously demands a very close and good working relationship between the
patient and the diabetes care provider. The experience of those who care for current fire fighters with diabetes is that
many are highly motivated and will do whatever it takes to perform their jobs at a high level and in a safe manner.
According to the American Diabetes Association 2010 guidelines, lowering Hemoglobin A1C to below or around 7% has
been shown to reduce microvascular and neuropathic complications of type I and type II diabetes.  The recommendation
for microvascular disease prevention in non-pregnant adults in general is for a hemoglobin A1C level of less than 7%.
Exceptions to this 7% level would be any condition that exists in addition to diabetes that is responsible for the
Hemoglobin A1C is not accurately reflecting average glucose levels (e.g. hemoglobinopathies such as sickle cell
disease).  Additional exceptions to this 7% level would occur in individuals already not meeting NFPA 1582
requirements (ex history of severe hypoglycemia or end-organ complications) See reference in section D.

The committee has added this text to provide further clarification to the requirement within the main
body of the document.
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_______________________________________________________________________________________________
1582-117     Log #CP109

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Pulmonary spirometry is an essential part of the annual medical evaluation of fire fighters while wearing

personal protective clothing and SCBA. Spirometric measures include the Forced Vital Capacity (FVC), the Forced
Expiratory Volume in the first second of expiration (FEV1), and the calculated absolute FEV1/FVC ratio calculated by
dividing the FEV1 by the FVC in liters. Other spirometric measures of small airway flow limitations [e.g., forced
expiratory flow (FEF) 25 percent to 75 percent] should not be used for screening evaluations. For spirometric
measurements to be properly interpreted, they need to be performed according to American Thoracic Society
recommendations. Modern spirometry allows for this through use of computer-assisted quality control of both calibration
and testing procedures. FEV1 and FVC results shall be expressed not only as absolute values (liters) but also percent
predicted adjusted for gender, age, height and ethnicity.  Currently, the preferred method uses NHANES III normative
equations with the acceptable threshold being 80 percent predicted.  When percent predicted FEV1 or FVC values are
minimally below threshold (typically 74% to 79% of predicted), the LLN for the appropriate population can, at the
discretion of the physician, be used instead of the 80 percent predicted threshold value.  For example, the LLN may be
more appropriate for taller and older individuals. (See references section D.2.4.)  However, because these are
population based norms, it is still possible for individuals to be normal just below these thresholds or to have minimal but
potentially significant abnormalities just above these thresholds.  In asymptomatic individuals with minimal reductions in
spirometry measures (FEV1, FVC or the absolute FEV1/FVC ratio), further evaluation (complete pulmonary function
tests, exercise testing or challenge testing) may be necessary to determine if essential tasks can be performed safely.
However, these tests are not screening tests and should be performed in a laboratory setting by an experienced
specialist. Based on American Thoracic Society criteria, a normal FVC or FEV1 is within the range of 80 percent to 120
percent of predicted and minimal reductions are between 60 percent and 79 percent of predicted. Thus, when the FVC
or FEV1 is reduced below 60 percent of predicted, substantial dysfunction is present. For this reason, the American
Thoracic Society considers moderate chronic obstructive pulmonary disease to be present when the FEV1/FVC ratio is
0.45 to 0.59 (absolute ratio rather than percent of predicted) and severe chronic obstructive pulmonary disease to be
present when the FEV1/FVC ratio is less than 0.45 (absolute ratio rather than percent of predicted). Moderate to severe
restriction is defined by an FVC less than 0.60 percent of predicted with an FEV1/FVC ratio greater than 0.90. In certain
cases, additional pulmonary function testing can be required, such as pre- and post-spirometry, lung volumes, diffusing
capacity, exercise testing, and/or challenge testing, but these tests are not screening tests and should be performed in a
laboratory setting by an experienced specialist.

The committee has added this text to provide further clarification to the requirement within the main
body of the document.
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_______________________________________________________________________________________________
1582-118     Log #CP110

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Add new annex item and text to read as follows:
When the FVC or FEV1 is reduced below 70 percent of predicted, substantial dysfunction is present.

Moderate chronic obstructive pulmonary disease is considered to be present when the absolute FEV1/FVC ratio is equal
to or less than 0.70 and the FEV1 is less than 70 percent predicted.  Severe chronic obstructive pulmonary disease is
considered to be present when the absolute FEV1/FVC ratio is less than 0.70 and the FEV1 is less than 30 percent
predicted.  Moderate to severe restriction is considered when the FVC is less than 60 percent predicted with an absolute
FEV1/FVC ratio greater than 0.90.  Again, in certain cases, additional pulmonary function testing can be required, such
as pre- and post-spirometry, lung volumes, diffusing capacity, exercise testing, and/or challenge testing, but these tests
are for diagnostic purposes and should be performed in a laboratory setting by an experienced specialist.

For most individuals, the definition of an abnormal FEV1 or FVC is less than 80 percent predicted
adjusted for gender, age, height and ethnicity using NHANES III.  However, because these are population based norms,
it is still possible for individuals to be normal just below these thresholds or to have minimal but potentially significant
abnormalities just above these thresholds.  When percent predicted FEV1 or FVC values are just below threshold
(typically 74% to 79% of predicted) the lower limits of normal (LLN) for the appropriate population can, at the discretion
of the physician be used.  For example, the LLN may be more appropriate for taller and older individuals.  In
asymptomatic individuals with minimal reductions in FEV1 or FVC values (70 to 79 percent predicted) and a normal
FEV1/FVC ratio (0.71 to 0.90), further evaluation (complete pulmonary function tests, exercise testing or challenge
testing) may be necessary to determine if essential tasks can be performed safely (see references in Annex D).

The committee has added this text to provide further clarification to the requirement within the main
body of the document.

_______________________________________________________________________________________________
1582-119     Log #CP39

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Delete the following text:
Baseline electrocardiography should be conducted. (Periodic resting electrocardiograms have not been

shown to be useful but can be reasonable as a member's age increases.)
The committee has deleted this annex item as they have moved the information to another section.
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_______________________________________________________________________________________________
1582-120     Log #CP111

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
In asymptomatic individuals, no firm guidelines have been developed for stress testing (exercise test with

cardiogram) for the screening of cardiac disease or the risk of sudden death.  Risk stratification is useful in determining
who should receive such testing.

Sub-maximal stress testing can be used for screening but not for diagnosis. Cardiology evaluation with symptom
limiting stress testing and imaging techniques (e.g., echocardiography, technetium Tc99m sestamibi study) should be
used for assessing cardiovascular disease in the following individuals:

(1) Fire fighters with positive or questionably positive changes on screening submaximal stress tests
(2) Fire fighters with new onset chest pain, symptoms suggestive of coronary artery disease (CAD) or known coronary

artery disease.
(3) Fire fighters over the age of 45 (for men) and 55 (for women) with one or more risk factors for CAD.  Risk factors for

CAD include hypercholesterolemia (total cholesterol greater than 240 mg/dL), hypertension (systolic >140 mmHg or
diastolic >90 mmHg), diabetes, smoking, or family history of premature CAD (heart attack or sudden cardiac death in a
first degree relative less than 60 years of age).

(4) Fire fighters with a Framingham Risk Score >10%.  Risk calculator is available at
[http://hp2010.nhlbihin.net/atpiii/calculator.asp]

Negative stress tests should be repeated as clinically indicated, or at least every 2 to 5 years.

Interpreting stress tests as “positive” or “negative” is beyond the scope of this document. However, factors that should
be taken into consideration should include the individual’s exercise capacity, symptoms, blood pressure response, heart
rate response, EKG changes, and the presence of arrhythmias (Gibbon et. al., 2002).

There are other non-invasive tests to screen for coronary artery disease.  One such test is coronary artery calcium
(CAC) scoring by computed tomography.  In 2007 an expert committee published an update to their original guidance
document.  The committee’s consensus was that “it may be reasonable to consider use of CAC measurement in such
patients with intermediate risk [between 10% and 20% 10-year risk of estimated coronary event]….”  The committee did
not recommend CAC measurement in low risk patients [less than 10% 10-year risk of estimated coronary event] or in
high risk patients [greater than 20% 10-year risk of estimate coronary event] (Greenland et. al., 2007]. High risk
individuals should be referred directly to stress imaging without the need for CAC. No firm guidelines for stress
electrocardiography in asymptomatic individuals have been developed. Stress electrocardiography, as a screening tool,
is used as part of an evaluation of aerobic capacity during the annual occupational fitness evaluation. Submaximal
stress electrocardiography testing to 85 percent is commonly used as part of this screening.

Submaximal stress electrocardiography testing should not be used for diagnostic purposes. Cardiology evaluation with
maximal stress electrocardiography together with imaging techniques (e.g., echocardiography, technetium Tc99m
sestamibi study, and/or coronary angiography) is necessary for diagnostic purposes for the following:

(1) Fire fighters with positive or questionably positive changes on screening submaximal stress
(2) Fire fighters with new onset chest pain or other symptoms suggestive of coronary artery disease (CAD)
(3) Fire fighters over the age of 45 (for men) and 55 (for women) with two or more risk factors for CAD as defined

below; if stress electrocardiography with imaging is negative, then repeat as clinically indicated or at least every 5 years
(4) Fire fighters identified in 9.4.3.1
Risk factors for CAD include hypercholesterolemia (total cholesterol greater than 240 mg/dL), hypertension (systolic

greater than 140 and/or diastolic greater than 90), smoking, diabetes mellitus, or family history of premature CAD (heart
attack or sudden cardiac death in a first degree relative less than 60 years of age).

The committee has added this text to provide further clarification to the requirement within the main
body of the document.
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_______________________________________________________________________________________________
1582-121     Log #CP112

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
An annual TB program should include the following:

(1) Documentation of a two-step purified protein derivative (PPD) tuberculin skin test prior to this PPD or a 0 mm PPD
within the past year or a negative TB blood test for interferon gamma release assay within the past year.  (Morbidity and
Mortality Weekly Review, December 16, 2005) and NFPA 1581.

(2) If the TB skin test (PPD) is used the following is required: Placement of PPD and reading by a trained, designated
reader within 48 hours to 72 hours of placement. Members with a history of positive PPD should fill out a questionnaire.

(a)placement of PPD and reading by a trained, designated reader within 48 hours to 72 hours of placement. Members
with a history of positive PPD should instead fill out a questionnaire and may require a chest radiograph
(b3) PPD results should be documented in millimeters (mm). A test with no skin reaction should be recorded as 0 mm.

PPD measurement should not include erythema and should only include induration in the axis perpendicular to the
forearm.
(c4) A PPD skin test will be considered positive if the following conditions are present:
(ia) 5 mm or greater in a member who is immunosuppressed, who has a household contact with active tuberculosis, or

who has an abnormal chest radiograph consistent with prior tuberculosis.
(iib) 10 mm or greater in a member with a normal immune system who has an increased probability of recent infection

or has other clinical conditions that increase the risk for progression to active TB. This includes all members because
fire fighters are considered health care workers if they perform EMS or rescue activities.
(iiic) 5 mm increase from previous reading occurring within last 2 years.
(3) TB blood tests are now readily available.  Their cost-effectiveness must be judged by considering the fact that false

positives from atypical mycobacterium or BCG vaccination do not occur and that this test requires only 1 visit for blood
drawing – the return visit needed for PPD skin test reading is eliminated.  False positives and false negatives may occur
if the blood specimens are not properly obtained, handled and processed prior to and after arrival in the laboratory.
(45) If PPD, or the tuberculin skin test, is positive (conversion), the following steps should be taken:
(a) Fill out questionnaire
(b) Obtain chest x-ray
(c) Evaluate for active disease
(d) Evaluate for preventative therapy
(56) If active disease is suspected, the member should be removed from any duty until he/she has been determined to

be noninfectious. This will occur when the diagnosis of tuberculosis is ruled out or if confirmed, when adequate therapy
has been instituted, the cough has resolved, and three consecutive sputum smears for acid-fast bacillus (AFB) on
different days are negative.
In the event of an exposure to TB, the following steps should be taken:
(1) Member without a recent PPD (in the last 6 months) or TB blood test, should receive a PPD, skin test or TB blood

test, within 14 days of exposure. Members with a history of positive PPD, skin test or TB blood test, should fill out a TB
questionnaire.
(2) Repeat PPD, skin test or TB blood test, and questionnaire should be done 6 weeks to 12 weeks after the first PPD.
(3) If PPD skin test or TB blood test turns is positive (conversion) or questionnaire is positive, proceed as described in

A.7.7.8(1)(5) and A.7.7.8(1)(6).
The committee has added this text to provide further clarification to the requirement within the main

body of the document.
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_______________________________________________________________________________________________
1582-122     Log #CP113

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
For further guidelines and requirements also refer to local and state departments of health and the Centers

for Disease Control (CDC) see references in section D.
This change was editorial in nature.

_______________________________________________________________________________________________
1582-124     Log #CP116

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Delete the following text and annex item:
Fitness evaluations are nonpunitive and used solely for the purpose of evaluating the individual against his or

her previous fitness evaluations or to establish a baseline for that individual. Fitness evaluations are mandatory for all
members as part of the comprehensive wellness-fitness program as required by NFPA 1583,

, and should be conducted under the auspices of the fire department
physician. The actual evaluations can be performed by fire department fitness personnel. All data collected by the
evaluator(s) are considered clinical in nature and are to be maintained in the member's confidential medical file.
Protocols for assessment of fitness levels of members are outlined in Annex C.

The committee has deleted this text as it has been addressed in 1582-51 (Log #CP43).

_______________________________________________________________________________________________
1582-125     Log #CP115

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Add new annex item and text to read as follows:
An appropriate target level shall be to a predicted level of 12 METS or greater as this is necessary for

firefighting activities.
The committee has added this text to provide further clarification to the requirement within the main

body of the document.
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_______________________________________________________________________________________________
1582-126     Log #CP117

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Members with Pre-hypertension (systolic 120-139 mmHg or diastolic 80-89 mmHg), Stage 1 hypertension

(systolic 140-159 mmHg or diastolic 90-99 mmHg), or Stage 2 hypertension (systolic greater than or equal to 160 mmHg
or diastolic greater than or equal to 100 mmHg) should be referred to their primary care physician for evaluation, lifestyle
modification, and/or treatment.

(1) Members with Stage I hypertension whose BP returns to either pre-hypertenion or normal with lifestyle modification
can return to an annual medical evaluation.  For members with long-standing Stage I hypertension whose BP has not
been reduced, additional evaluation for possible end organ damage should be considered.  This evaluation could
include any or all of the following:

a) a complete patient history for symptoms of heart failure (e.g., shortness of breath upon exertion), or transient
ischemic attacks (TIAs)

b) dilated eye examination for retinopathy
c) blood creatinine measurement for nephropathy
d) tests for left ventricular hypertrophy.  Use of the resting EKG to detect left ventricular hypertrophy is insensitive (e.g.,

5% sensitivity).  The echocardiogram is the currently accepted test for diagnosing left ventricular hypertrophy.
(2) Chronic hypertension can damage the eye (retinopathy), the kidneys (nephropathy), the vascular system (stroke,

transient ischemic attack, or peripheral artery disease), or the heart (left ventricular hypertrophy and heart failure).
These hypertension complications are known as end organ damage.  The cardiac and vascular complications are
associated with an increased risk of sudden incapacitation and sudden cardiac death (Koren et al., 1991).  With proper
evaluation, life style modification, and/or treatment, these complications can be avoided.  Life style modification includes
weight reduction, dietary plan, reduction in dietary sodium, an increase in aerobic physical activity, and moderation in
alcohol consumption [Chobanian 2003].

(3)  Due to the high risk of a sudden cardiovascular events (e.g. due to undiagnosed cardiac disease), members with
Stage 2 hypertension should be restricted until their blood pressure can be brought under control.  Once their blood
pressure is brought under control, end-stage organ complications should be regularly evaluated as described in
A.9.4.20.1 (2). The frequency of this evaluation is based on the severity and duration of their elevated blood pressure.
Severe uncontrolled hypertension is a significant risk factor for the development of coronary artery disease, congestive
heart failure, and stroke. Blood pressure increases as a normal response to exercise. This response is further
exaggerated by the emotional and physical stress of performing these critical tasks while operating in personal
protective clothing at extremes of temperature. This normal elevation of blood pressure under these response conditions
can lead to life-threatening hypertensive emergencies if a member's daily blood pressure is already elevated to high
levels. In addition, hypertension is a progressive illness that, when uncontrolled, ultimately and inevitably leads to target
organ damage. Target organs that are sensitive to the effects of elevated blood pressure are the central nervous
system, vision, heart, major blood vessels, and kidneys.

The committee has added this text to provide further clarification to the requirement within the main
body of the document.
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_______________________________________________________________________________________________
1582-127     Log #CP118

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Add new annex item and text to read as follows:
Metabolic syndrome includes three or more of the following components: abdominal obesity defined as a

waist circumference >102 cm (>40 in) in men or >88 cm (>35 in) in women; triglycerides >150 mg/dl; HDL cholesterol
<40 mg/dl, for men or <50 mg/dl for women; blood pressure >135/85 mmHg; and fasting blood glucose >110 mg/dl.
Members with metabolic syndrome should receive a cardiac stress test with imaging.  Members should be counseled as
to life style adjustments, receive an exercise prescription and should be referred to their personal physician for treatment
of their elevated cholesterol, triglycerides, insulin resistance hyperglycemia and/or hypertension.

The committee has added this text to provide further clarification to the requirement within the main
body of the document.
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_______________________________________________________________________________________________
1582-128     Log #CP119

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Type 1 diabetes was previously called insulin-dependent diabetes mellitus (IDDM) or juvenile-onset

diabetes. Type 1 diabetes develops when the body's immune system destroys pancreatic beta cells, the only cells in the
body that make the hormone insulin, which regulates blood glucose. This form of diabetes usually strikes children and
young adults, although disease onset can occur at any age. Type 1 diabetes can account for 5 percent to 10 percent of
all diagnosed cases of diabetes. In order to survive, people with Type 1 diabetes must have insulin delivered by a pump
or injections.

Type 2 diabetes was previously called non-insulin-dependent diabetes mellitus (NIDDM) or adult-onset diabetes. Type
2 diabetes can account for about 90 percent to 95 percent of all diagnosed cases of diabetes. It usually begins as insulin
resistance, a disorder in which the cells do not use insulin properly. As the need for insulin rises, the pancreas gradually
loses its ability to produce insulin. Type 2 diabetes is associated with older age, obesity, family history of diabetes, prior
history of gestational diabetes, impaired glucose tolerance, physical inactivity, and race/ethnicity. Type 2 diabetes is
increasingly being diagnosed in children and adolescents. Many people with Type 2 diabetes can control their blood
glucose by following a careful diet and exercise program, losing excess weight, and taking oral medication. Among
adults with diagnosed diabetes, about 12 percent take both insulin and oral medications, 19 percent take insulin only, 53
percent take oral medications only, and 15 percent do not take either insulin or oral medications.

Diabetic members should be carefully monitored for control of blood sugar because lack of glycemic control increases
the risk for dehydration, hypotension, and target organ damage (e.g., myocardial infarction) that can result in
life-threatening sudden incapacitation during performance of critical job tasks. Such members should be monitored at
regular intervals to ascertain that blood glucose and blood hemoglobin A1C levels remain under control. According to
the American Diabetes Association 2010 guidelines, lowering Hemoglobin A1C to below or around 7% has been shown
to reduce microvascular and neuropathic complications of type I and type II diabetes.  The recommendation for
microvascular disease prevention in non-pregnant adults in general is for a hemoglobin A1C level of less than 7%.
Exceptions to this 7% level would be any condition that exists in addition to diabetes that is responsible for the
Hemoglobin A1C lnot accurately reflecting average glucose levels (e.g. hemoglobinopathies such as sickle cell disease).
Additional exceptions to this 7% level would occur in individuals already not meeting NFPA 1582 requirements (ex
history of severe hypoglycemia or end-organ complications) See reference in section D.

With medical control of diabetes, the risk of hypoglycemia (low blood sugar) becomes a major concern in regard to
those with diabetes being or becoming fire fighters. This risk is greatest in those with Type 1 diabetes.

In general, members treated with oral diabetes medications are at little risk of significant hypoglycemia. Members
treated with metformin, alpha-glucosidase inhibitors, or thiazolidinediones alone or in combination with each other are at
no risk of hypoglycemia, as these classes of drugs do not increase insulin levels. Members treated with sufonylureas
and related drugs have a risk of severe hypoglycemia less than 1 percent of the risk associated with insulin treatment.
Members treated with diet and exercise alone (no oral diabetes medications or insulin) are at no risk of hypoglycemia.

Fire fighting entails a unique set of conditions that need to be considered in regard to those with diabetes and the risks
of hypoglycemia. Unpredictable meal schedules, periods of physical exertion, adrenergic stimulation, and sleep
deprivation all present challenges to fire fighters with diabetes. There are occasions when there is no safe access to
food or other forms of oral glucose while wearing respiratory protection in a hazardous environment, and the typical
symptoms of hypoglycemia might not be recognized as easily in the midst of fighting a fire. As well, it is not always
possible to exit a hazard zone rapidly enough to treat hypoglycemic symptoms when detected. Members engaged in fire
suppression are at greater risk than those engaged in other emergency activities (EMS, law enforcement) for this
reason.

A review of current published data suggests that with careful individualized assessment it is possible to identify those
with diabetes who can function fully as fire fighters and who do not present a significant risk to themselves, their fellow
fire fighters, or to those they serve.

The individualized assessment process and criteria included in this standard were set up to assure that only those who
are managing their diabetes conscientiously using the most up-to-date approaches would be eligible to be a fire fighter.
In addition, certain patients have a greater tendency for significant hypoglycemia despite the quality of their diabetes
management. Such individuals would not be good candidates to be fire fighters and, accordingly, are excluded from
service under the criteria in this standard.

This individualized assessment is possible in large part because a great deal of change has occurred in the treatment
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of diabetes in recent years. Previously, patients used insulins that were somewhat unpredictable in the time course of
their action and generally took two injections per day. Today, there are insulins that are far more predictable and are
either very long acting and essentially treat only endogenous glucose production (and therefore do not depend on a
patient eating on a regular schedule) or are very rapid and therefore can be administered directly before, during, or even
shortly after one eats, significantly decreasing the chance of insulin being taken and then the meal being interrupted due
to fire fighting duties.

Regimens now referred to as “basal bolus” are composed of a very long-acting basal (or background) insulin, which
controls glucose levels overnight and in the absence of glucose intake and rapid-acting (bolus) insulins that are dosed
just prior to, during, or even after meals based on blood glucose levels at that time, the amount of carbohydrate that the
person expects to consume, and any anticipated change in physical activity patterns over the next number of hours.

These regimens have resulted in improved overall blood glucose control with significantly less risk of hypoglycemia for
many patients.

Additional major advances in the size, speed, and sophistication of blood glucose meters provide for easy, accurate,
and rapid assessment of blood glucose levels. Such monitoring techniques, as well as the generally increased
self-awareness that accompanies consistent self-monitoring, enable the motivated fire fighter with diabetes to assess
blood glucose levels and ingest a safety net of carbohydrates before entering a hazardous environment. Similarly, major
advances in insulin delivery systems have greatly increased the ability of the motivated individual with diabetes to
achieve a level of diabetes self-management consistent with the duties of fire fighting.

In order to get maximum effect from these medical advances, and to minimize the risk of hypoglycemia, members with
diabetes must check their blood glucose level frequently (as recommended based on factors such as type of therapy
and glycemic history), review these results on a regular basis, and see their diabetes care provider regularly for
discussion in regard to any necessary changes in treatment. Member evaluation needs to look for any of the known risk
factors for serious hypoglycemia or evidence of any of the known microvascular (eye disease, kidney disease, or nerve
disease) or macrovascular (cardiovascular disease, peripheral arterial disease) complications of diabetes. A 12 MET
stress test is required because myocardial infarction remains the major cause of line-of-duty fatalities, and diabetes
(Type 1 and Type 2) is not only a risk factor for myocardial ischemia but also for silent myocardial ischemia.

The individualized assessment just described demands a very close and good working relationship between the
member and the diabetes care provider. The experience of those who care for current fire fighters with diabetes is that
this works for a highly motivated member who will do whatever it takes to perform his/her job at a high level and in a
safe manner.

The committee has added this text to provide further clarification to the requirement within the main
body of the document.
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_______________________________________________________________________________________________
1582-129     Log #CP120

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Asthma, defined as reversible bronchospasm, can be temporary or chronic. “Temporary asthma,” more

accurately referred to as acute bronchitis with wheezing, is a brief episode lasting days to months, usually following
allergic or infectious exposure. When this occurs without prior history, it most likely will resolve over the next few weeks
or months. Such temporary incidents, once resolved, do not compromise the member's ability to safely perform essential
job tasks. In contrast, true asthma is a chronic condition with a clinical history of recurrent reversible bronchospasm or
longstanding, persistent reversible bronchospasm. For asthmatics, exposure to smoke or other irritants on the fire
ground or hazardous materials environment have a high probability of causing can lead not only to acute asthma
attacks and exacerbations but can also worsen the progression of their underlying obstructive inflammatory disease. If
this occurs in an environment that is immediately dangerous to life and health (e.g., interior fire suppression or certain
hazardous materials operations), it can have potential devastating consequences for the member, team, or mission.
There are no studies that support or deny that asthma in this environment can be prevented or adequately controlled by
anti-inflammatory medications (inhaled corticosteroids, cromolyn, leukotriene modifiers). It is not acceptable to use or
rely on bronchodilator medications for this purpose because (1) in a hazardous environment, SCBA cannot be removed
to use a rescue inhaler and their use is for rescue after attack and not for prevention of bronchospasm in an irritant
environment, (2) there are no studies that support or deny that their use is preventive or effective in a fire/smoke
environment, and (3) several studies have implicated the use of beta-agonists (short- and long-acting bronchodilators)
as an independent risk for sudden death and myocardial infarction in the United States, Canada, Britain, New Zealand,
and Australia.

Identifying asthmatics who are not only stable in a normal environment but also do not have asthmatic attacks in a fire
or irritant environment is difficult. Because the clinical definition of asthma is reversible bronchospasm, spirometry or
pulmonary function testing performed in the absence of a clinical attack is expected to be normal and might not even
show a bronchodilator response. Only if performed during an attack will spirometry or other pulmonary function tests
show obstructive airway flow limitations with a positive bronchodilator response (greater than 12 percent and 200 mL
increase in FEV1). Therefore, in these fire fighters who report good control without asthma exacerbations on the fire
ground, spirometry should show adequate reserve (FVC and FEV1 greater than or equal to 90 percent predicted),
without significant bronchodilator response when performed off bronchodilators on the day of testing. For population
studies, pulmonary function is considered normal when greater than or equal to 80 percent predicted, but for an
individual with a history of asthmatic bronchospasm who is being considered for job tasks performed in a potentially
irritant environment, it is reasonable diligence to require pulmonary function with a greater specificity for demonstrating
adequate reserve (greater than or equal to 90 percent predicted). The first time this member is being evaluated for
asthma control, challenge testing should be performed to demonstrate no evidence for clinically significant airway
hyperreactivity [i.e., to be normal or negative there should be less than 20 percent decline in FEV1 with provocative
challenge testing to cold air, exercise (12 METS), or a methacholine (PC20 greater than 8 is considered normal, as
response at dose greater than 8 mg might not be clinically significant)]. Challenge testing should be performed off
bronchodilators the day of testing. If the member reports good control only when taking prescribed control medications
(inhaled corticosteroids, cromolyn, or leukotriene modifiers), then consideration should be given to continuing these
medications during the testing. The member should not use bronchodilators (short- or long-acting bronchodilators) the
day of testing because these medications could undermine the purpose of this test — that is, demonstrating normal
pulmonary function without clinically significant bronchodilator response or airway hyperreactivity. Challenge testing
should (1) only be performed by an experienced specialist, (2) not be performed in members without a history
suggestive of asthma, as there was no indication for testing, and (3) never be performed in members with moderate to
severe pulmonary dysfunction, as these members have already demonstrated that they cannot safely perform essential
job tasks and further testing might induce life-threatening bronchospasm. Challenge testing should not be performed
annually and should only be repeated if clinically indicated.

The committee has added this text to provide further clarification to the requirement within the main
body of the document.
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_______________________________________________________________________________________________
1582-130     Log #CP121

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Based on American Thoracic Society criteria, Mmoderately to severe chronic obstructive pulmonary disease is

characterized by an absolute FEV1/FVC ratio equal to or less than of 0.70 and an FEV1 less than 0.70 percent
predicted 0.45 to 0.59 (absolute ratio rather than percent of predicted) and severe chronic obstructive pulmonary
disease by an FEV1/FVC ratio of less than 0.45 (absolute ratio rather than percent of predicted) on spirometry.
Additional tests that can be of value are lung volumes, gas exchange parameters (diffusing capacity, oxygen saturation,
arterial blood gases), chest radiograph, and chest CAT scan. With moderate to severe chronic obstructive pulmonary
disease, elevated respiratory workload and lack of respiratory reserve will not provide adequate gas exchange for the
safe performance of essential job tasks. Working in this environment has the potential for increasing carbon monoxide
levels, decreasing oxygen levels, and reducing oxygen delivery, and the extent of this reduction and resulting risk is
directly related to the degree of dysfunctional gas exchange already present prior to the performance of these essential
job tasks. It also has the likely potential for acutely aggravating pre-existing airway hyperreactivity commonly found in
patients with moderate to severe chronic obstructive pulmonary diseases (bronchitis, etc.). Acute hyperreactivity in this
environment can induce immediate or progressive clinical asthma (bronchospasm and wheeze) that can lead to sudden
incapacitation from status asthmaticus and/or cardiac ischemia. In contrast, asymptomatic members with mild chronic
obstructive pulmonary disease (an absolute FEV1/FVC equal to or less than 0.70 and an FEV1 above 70% predicted
ratio of 0.60 to 0.79) and without airway hyperreactivity might be able to safely perform the essential job tasks. However,
if members with mild chronic obstructive pulmonary disease are symptomatic, especially during exercise or on the fire
ground, then appropriate additional testing can be useful, including pre- and post-spirometry, lung volumes, gas
exchange parameters (diffusing capacity, oxygen saturation, arterial blood gases), exercise testing, and/or provocative
challenge testing.

The committee has added this text to provide further clarification to the requirement within the main
body of the document.

_______________________________________________________________________________________________
1582-131     Log #CP122

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Significant pleural effusions should be referred for diagnostic tests, as new or increasing effusions can be a

sign of cardiac, liver, or renal disease, pneumonia, empyema, tuberculosis, or cancer. When these illnesses are severe
enough to cause pleural effusions, they compromise the ability to safely perform essential job tasks due to limitations of
endurance or inability to safely wear SCBA. If not, then pulmonary function tests should be assessed. Moderate to
severe restriction (FVC less than 60 percent of predicted with an absolute FEV1/FVC ratio greater than or equal to 0.90)
compromises the member's ability to safely perform essential job tasks unless a more complete evaluation of gas
exchange and exercise capacity shows the ability to exercise at a 12 METS workload without evidence of hypoxia or
exercise desaturation.

This change was made for document consistency.
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_______________________________________________________________________________________________
1582-132     Log #CP123

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
After active infection has resolved (e.g., sputum AFB or sputum culture negative for 3 successive days) and

the fire fighter is no longer contagious (usually within 2 weeks of successful treatment), the fire fighter can return to work
but can only perform essential job tasks 1, 2, 3, 4, 5, 7, and 9 if weight, muscle strength, pulmonary function, and
function of other involved organs have returned to acceptable levels for safe performance. Concepts used within this
document for each of these organ systems should be applied here. A positive tuberculin (PPD) skin test or a positive
tuberculin blood test without symptoms and with a normal chest radiograph indicates exposure, and latent infection
without evidence for active infection does not prevent a fire fighter from performing essential job tasks. Alternatively, a
positive TB skin test (PPD) may also be a false-positive from exposure to atypical mycobacterium or from prior BCG
vaccination.  The TB blood test does not produce these false positives but experience with false negatives is limited
(Mortality and Morbidity Weekly Review  CDC December 16, 2005). If conversion from negative to positive tuberculin
test (PPD or blood test) skin test status occurred within last 2 years, there is increased risk for the development of active
contagious tuberculosis and it requires either treatment or frequent monitoring for symptoms and chest radiograph
changes (annually for at least 2 years or during evaluation of current symptoms). Members on prophylactic treatment
can perform all essential job tasks without restrictions. Treatment is a personal decision but in its absence, monitoring
with chest radiographs at prescribed intervals is mandatory because the development of active disease is a public
health hazard to other members and the public.

The committee has added this text to provide further clarification to the requirement within the main
body of the document.

_______________________________________________________________________________________________
1582-133     Log #CP124

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:

Hearing aid use or cochlear implants are is not considered a reasonable accommodation for the following reasons:
(1) U.S. FDA regulations (21 CFR 801.420) require that all hearing aids be labeled with a statement that hearing aids

or cochlear implants do restore normal hearing.
(2) Hearing aids are adjusted to restore one-third to one-fourth the measured loss in pure tone frequency range of 250

to 6000 Hz (National Acoustic Labs). This allows for improved hearing of speech but will not restore ability to hear or
discriminate acoustic cues (such as collapsing wall/timber, gas leaks, traffic sounds) or radio broadcasts that are
essential safety requirements at a fire or rescue scene.

(3) Hearing aids seriously compromise the ability to localize acoustic cues so that the source of impending danger is
confused and safety is imperiled.

(4) Hearing aids are not calibrated to function in areas of high background noise (fire scene, rescue scene, traffic) or
during radio transmissions.

(5) Hearing aids are not reliable after submersion or heavy exposure to water.
(6) If there is a threshold shift the AHJ must be notified. AHJs are responsible for initiating evaluation of personal

protective equipment (PPE) and engineering controls.
(7) If there is a threshold shift, the member should be advised in writing and referral to an audiologist and/or an

otolaryngologist should be made.
(8) If the threshold shift is determined to be permanent, then this audiogram becomes the “revised baseline.”

The committee has added this text to provide further clarification to the requirement within the main
body of the document.
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_______________________________________________________________________________________________
1582-134     Log #CP125

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Add new annex item and text to read as follows:
Untreated obstructive sleep apnea is associated with fatigue, cognitive defects, pulmonary hypertension,

hypertrophic heart disease, arrhythmias, and early onset dementia.  These issues can reduce the ability to perform all of
the essential job tasks. Risk factors for developing obstructive sleep apnea include male gender, increased body mass
index (BMI), short/wide neck, and/or narrow throat.  Screening questionnaires, such as the Berlin Questionnaire
(assessing snoring, fatigue, obesity and hypertension) can be used to determine those who require formal sleep testing.
In those with obstructive sleep apnea, additional testing is required to determine the level of positive pressure (CPAP or
BIPAP) required to overcome the obstruction. Compliance with treatment can be assessed using home monitoring
devices attached to the CPAP or BIPAP machine. Target organ damage can be screened for by cardiac echo for
evidence of pulmonary hypertension or right ventricular hypertrophy.

The committee has added this text to provide further clarification to the requirement within the main
body of the document.

_______________________________________________________________________________________________
1582-135     Log #CP126

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Revise text to read as follows:
Cerebral vascular insufficiency includes the spectrum of syndromes from transient ischemic attack to

stroke, and its cause should be investigated. If due to arteriovenous malformation, cerebral aneurysm, or bleeding, then
see specific recommendations. If due to hypertension, then this is evidence of end organ disease. Stroke does not
permit safe performance of essential job tasks (1, 2, 4, 5, 6, 7, 8, 9, 10, 11, 12, and 13) since the physiological stress
associated with strenuous physical exertion can increase the likelihood for new strokes leading to life-threatening
sudden incapacitation. Cerebral vascular insufficiency can affect control of respiration, cognitive abilities,
communication, motor strength, sensation, coordination, and equilibrium. If stroke is due to embolic disease then risk
factors (hypercoaguable state, collagen vascular disease, carotid vascular disease, patent foramen ovale, cardiac
disease) need to be evaluated. Ability to safely perform essential job tasks is based on an evaluation of current
neurologic status, treatment, and any contributory underlying conditions. (For example, Coumadin and other full-dose
anticoagulant treatment regimens do not allow the safe performance of essential job task 8.)

This change was made for document consistency.
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_______________________________________________________________________________________________
1582-136     Log #CP127

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Add new annex item and text to read as follows:

The following information is intended to help you make informed decisions regarding your job activities if you are
pregnant or considering pregnancy.

a. The majority of pregnant fire fighters will be able to continue to work throughout pregnancy, with some
accommodations.

b. You should discuss with your treating physician any individual conditions that may require limitation of activities
during pregnancy.

The following occupational hazards may have adverse effects at any time during pregnancy:
1. Products of combustion, especially carbon monoxide
2. Excessive heat
3. Other toxic chemicals, including prolonged exposure to vehicular exhaust
4. Trauma (even simple falls)

First trimester – In addition to the above, there are no other activities with an adverse effect. The risk to the fetus
created by heat is highest during the first two months of pregnancy.

Second trimester – In addition to the above, the following activities may have adverse effects:
1. Alternating shift work, prolonged standing and heavy lifting
2. Noise exposure

Third Trimester – In addition to the above, there are no other activities with an adverse effect. Activities that involve or
require aerobic fitness, speed, agility and balance may be adversely affected by body changes of pregnancy.

Personal protective equipment is not designed to protect the fetus. The personal protective equipment fitted
pre-pregnancy may not offer the same level of protection during pregnancy and may need to be re-fitted.

Post-delivery – Return-to-work decisions should be based upon an individualized evaluation of your current status, the
requirements of your work assignment, and the type of delivery and its complications

Lactation – Exposure to toxic substances as outlined above may result in these substances being present in breast
milk.

The committee has chosen to add this form so that it may be used as a resource or a tool when this
particular issue needs to be addressed.
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_______________________________________________________________________________________________
1582-137     Log #10

_______________________________________________________________________________________________
Katie Hathaway, American Diabetes Association

We propose developing a physician evaluation form to implement NFPA 1582 on diabetes, to be
located in Annex C.  This evaluation form should apply to both candidates and members.

It is the position of the American Diabetes Association that hemoglobin A1C values have no medical
justification for use in employment evaluations, and should never be a determinative factor in employment.  We propose
using hemoglobin A1C as a way to flag individuals who need further evaluation, but not as a requirement for
employment.
With the advent of improved assays and greater standardization, hemoglobin A1C, also known as glycosylated or
glycated hemoglobin, has become an important tool in the medical management of individuals with diabetes mellitus.
Intra-individual changes in A1C generally reflect changes in glycemic exposure of the individual patient over the
preceding 2-3 months, a time frame determined by the average glucose and the lifespan of the red blood cells present
at the time of the measurement. In addition, population studies have shown a significant but imperfect relationship
between A1C and average glucose and between A1C and the risk of chronic, but not acute, complications of diabetes
mellitus.  Although A1C can be useful for -individual assessment of changes in glycemic status and for
epidemiologic evaluation of larger populations, it is not a useful test for -individual comparisons and “patients should
be monitored on the basis of their previous results.” (Hudson 1999)
Some of the limitations of the A1C for inter-individual comparisons and for individual assessment for employment
include:
ASSAY PRECISION: The American College of Pathology accepts variation within 7% in A1C assays. Thus, a person
with an A1C of 8% may have a value between 7.5 and 8.5% on repeat testing of the same sample. (Cohen 2010)
HEMOGLOBINOPATHIES “With some assay methods, A1C tests in patients with hemoglobinopathies result in falsely
high outcomes, overestimating actual average blood glucose levels for the previous 2 to 3 months. Physicians may then
prescribe more aggressive treatments, resulting in increased episodes of hypoglycemia. Some assay methods used
with some hemoglobinopathies may result in falsely low outcomes, leading to under-treatment of diabetes.” “About one
in 12 African Americans has sickle cell trait. About 14.7 percent of African Americans aged 20 years or older have
diabetes. Therefore, many African Americans have both diabetes and sickle cell trait…People of Southeast Asian
descent are at risk for having hemoglobin E (HbE), another hemoglobin variant”

CLINICAL STUDIES: A comparison of HbA1C with average glucose derived from 2 days of continuous monitoring and 3
months of 7 point glucose profiles at least three times a week. The confidence interval for average glucose with an A1C
8% was 147-217 mg/dl.(Nathan 2008)
RBC LIFESPAN: Hemoglobin A1C levels are a “snapshot” of what is truly a rolling average. Subclinical variation in RBC
lifespan can have a significant effect upon the relationship between mean glucose and A1C, with increases in average
RBC lifespan increasing net glycosylation and decreases (as in some  hemoglobinopathies, or recovery from
hemorrhage or anemia) decreasing net glycosylation.(Herman and Cohen 2010,  Cohen 2008)
RBC GLUCOSE TRANSPORT: Variations in transport across the RBC membrane result in different intra and
extracellular glucose levels, thus impacting on intracellular hemoglobin exposure to glucose and resultant glycosylation.
(Khera 2008)
VARIATIONS IN GLYCOSYLATION RATES: patients vary in activity of the glycosylation reaction; genetically
determined “high” and “low” rates of glycosylation have been described in a number of studies, explaining about 1/3 of
inter-individual variation in A1C levels. (Hudson 1999, Snieder 2001, Hempe 2002, Cohen 2006, Soranzo 2010)
INTER-ETHNIC VARIATION: Numerous studies have identified the impact of ethnicity on the relationship between
average glucose and A1C. In general, Caucasians have significantly lower A1C levels at comparable glucose. (Herman
2007, Cohen 2007, Viberti 2006, Herman 2009, Ziemer 2010, Kirk 2006). This variability is independent of the impact of
hemoglobinopathies noted above.
As far back as ten years ago, researchers studying differences in A1C concluded that “patients should be monitored on
the basis of their own previous results” (see Hudson et al), which suggests that an arbitrary cut off of 8% tells you less
about whether diabetes affects safe performance of fire fighting duties than does a review of patient history and blood
glucose logs.
A1C test results reflect average glycemia over several months and do not identify whether a person had severe extreme
blood glucose readings or is at significant risk for hypoglycemia, which is the primary concern for firefighters with
diabetes.  Accordingly, such a test is simply not a valid measure of either current or future risk of harm related to the
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performance of fire fighting duties.  All of these considerations led the ADA to take the position that A1C values should
not be determinative in the employment setting.  Instead of relying on A1C to determine a person’s ability to work as a
firefighter, we propose directing the evaluating physician to review the individual’s blood glucose logs (downloaded
straight from the glucose meter) and the individual’s diabetes history to look for a record of severe hypoglycemia or
diabetic ketoacidosis (DKA).  Large fluctuations in blood glucose place the individual at risk for hypoglycemia, and a
history of DKA places the individual at greater risk for dehydration.
An individual with an A1C above 8% who does not have a history of severe hypoglycemia or DKA can perform essential
job tasks 5, 9 and 13 that are identified in chapter 9 as being compromised due to the individual’s insulin-treated
diabetes.
Job task 5: wearing fire protective ensemble that is encapsulating and insulated and results in significant fluid loss and
dehydration – is only contraindicated for individuals with a history of diabetic ketoacidosis, who are at increased risk for
dehydration.
Job task 9: Diabetes does not prevent a person from dealing with unpredictable emergencies, and current diabetes
management allows individuals to safely manage diabetes even without rest periods, regular meals, immediate access
to medication, or hydration.
Job task 13: There is no relationship between hemoglobin A1C levels and sudden incapacitation; individuals with A1C
levels above 8% who do not have a history of severe hypoglycemia are not at increased risk for sudden incapacitation,
and can serve equally as components of a team. On the contrary, we would recommend that individuals on insulin or
sulfonylureas with the lowest A1C (< 7%) be evaluated by a diabetes professional, as these patients may have a higher
risk of hypoglycemia.

The current standard requires a person diagnosed with type 1 diabetes to demonstrate “over a period of at least 1
year” the motivation and understanding to monitor diabetes.  We believe this requirement is too long and can be
changed to six months without compromising the safety of the individual, other members or the public.  The DCCT and
ACCORD  trials determined that the amount of time it takes individuals to reach a goal blood glucose level was between
four and six months.

We believe the standard should be the same for candidates and members, as the “motivation and understanding to
monitor diabetes” can be evaluated for both classes of individuals through consultation with a treating physician or
diabetes specialist.

We recommend changing the period of time an individual must be free of severe hypoglycemia to require no severe
hypoglycemia in the past one year, and no more than two episodes in the past three years.   Severe hypoglycemia five
years ago is not as clinically significant as hypoglycemia that occurred in the past one to three years, with recurrent
hypoglycemia being a significant concern that merits evaluation by a physician.

The current standard recognizes the role of physicians (other than endocrinologists) who are knowledgeable in the
current management of diabetes (see, e.g., 6.18.1(1)(A) “. . . is maintained by a physician knowledgeable in current
management of diabetes. . .”), yet requires that the candidate or member have a signed statement by an endocrinologist
attesting that the individual meets a set of criteria relating to diabetes (see, e.g., 6.18.1(1)(g)(ii)).  We believe that
physicians who are familiar with current diabetes management, even if they are not board certified or board-eligible in
endocrinology, are highly qualified and capable of conducing physical evaluations of candidates and members with
diabetes.  As well, many smaller communities do not have endocrinologists but do have physicians experienced in
diabetes management.  Accordingly, we propose that the standard be revised to permit such a physician to sign the
statement attesting that the individual meets the qualification criteria related to diabetes.

We propose that NFPA develop, in conjunction with the American Diabetes Association, a physician evaluation form that
will help ensure that NFPA 1582 is implemented correctly and assures an individual assessment of the individual’s
abilities to be a firefighter.   We propose Appendix B: Physician Evaluation Form for the LEO with Diabetes from the
American College of Occupational and Environmental Medicine as a model.

Note:  Supporting material is available for review at NFPA Headquarters.

Lack of a form at time of meeting in hopes that the submitter will submit the form at the ROC
stage.
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_______________________________________________________________________________________________
1582-138     Log #CP128

_______________________________________________________________________________________________
Technical Committee on Fire Service Occupational Safety and Health,

Delete the existing Annex C from the document and replace with the following:

****Insert INCLUDE for 1582_LCP#128_Annex C_R Here*****

This annex is just an updated version of the existing Annex C.

_______________________________________________________________________________________________
1582-139     Log #2

_______________________________________________________________________________________________
Daniel S. Miles, Crozer Keystone Health System

We are currently working with a number of Fire Departments in our area using the NFPA 1582
Comprehensive Occupational Medical Program for Fire Departments, 2007 edition as a guide. It is suggested that
submaximal treadmill evaluations shall use the Gerkin Treadmill Protocol. Maximum aerobic power is estimated from
Table C.2.1.1.1.1 located on page 58.

It would appear that there is a large discrepancy between predicted maximum values and those cited
in the original source. The original source was based on an average body weight of 84 kg. Estimates of body weight are
not presented in Table C.2 but would have to be close to 60 kg or less to derive similar values to the original citation. An
overestimation of aerobic power may provide a false sense of security to those individuals that should otherwise
consider a training program.

During the next revision, it may be worthwhile to double check the accuracy of the predicted values presented in Table
C.2. We have found this updated publication to be extremely helpful and offer this constructive feedback for future
consideration.

The committee agrees with the submitters intent however there is no new text that is being
provided for the committee to act upon, but rather a recommendation for the committee to look at. The committee has
decided to develop their own CP to address the submitters concern and they believe that what will be submitted as a TC
validates and exceeds what protocols the submitter is looking to include in the document.
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Annex C Protocols for  Evaluat ion of Fi tness of Members 

This annex is not a par t of the requi rements of this NFPA document but is included 
for  informational  purposes only.  

C.1 Annual  F i t ness Evaluat i on . 

C.1.1 Gener al . 

C.1.1.1  Al l  members shal l  par t icipate in a per iodic fi tness assessment  under 
supervision of the department  health and fi tness coordinator  (HFC) and shal l  
provide the HFC with data on which to base individual  exercise prescr ipt ion.  

C.1.1.2  The fi tness assessment  shal l  be conducted at  least  annual ly.  

C.1.2 F i t ness Assessmen t . 

C.1.2.1  Al l  members shal l  be cleared for  par t icipat ion in the fi tness assessment  by 
the fi re department  physician.  

C.1.2.2  I f a member has an acute medical  problem or  a newly acquired chronic 
medical  condit ion, the fi tness assessment  shal l  be postponed unt i l  that  person has 
recovered from this condit ion and presents to the fi re department  for  review.  

C.1.3 Pr e-Assessmen t  Quest i onnai r e. The HFC shal l  administer  to al l  members 
a pre-assessment  quest ionnaire that  seeks to ident i fy cont raindicat ions for  
par t icipat ion in the fi tness assessment  and department  exercise t raining program.  

C.1.4 F i t ness Assessmen t  Componen t s. The annual fi tness assessments shal l  
consist  of the fol lowing components:  

(1)  Aerobic capaci ty 

(2)  Body composit ion 

(3)  Muscular  st rength 

(4)  Muscular  endurance 

(5)  Flexibi l i ty  

C.1.4.1 Sample Assessmen t  Pr ot ocols for  t he H eal t h -Relat ed Component s of  
F i t ness. The fol lowing examples of assessment  protocols for  heal th-related 
components of fi tness vary in terms of ease of administ rat ion, safety, cost , and 
predict ive value:  

(1)  Aerobic capaci ty  

(a)  1-mi le walk 

(b)  1.5-mile run/walk 



(c)  12-minute run 

(d)  Step test  (var ious) 

(e)  Staircl imbing machine 

(f)  Cycle ergometer  (var ious) 

(g)  Treadmil l  (var ious) 

(2)  Percentage of body fat   

(a)  Skinfold (var ious) 

(b)  Circumference (var ious) 

(c)  Bioimpedance (BIA) 

(d)  Hydrostat ic weighing 

(e)  Body mass index (opt ional) 

(f)  Waist -to-hip rat io (opt ional) 

(3)  Muscular  st rength  

(a)  Handgr ip dynometer  

(b)  Stat ic bicep cur l  wi th dynometer  

(c)  Stat ic leg press with dynometer  

(d)  Bench press (1 rep maximum or  percent  of body weight ) 

(e)  Leg press (1 rep maximum or  percent  of body weight ) 

(4)  Muscular  endurance  

(a)  Push-ups 

(b)  Modified push-ups 

(c)  Pul l -ups 

(d)  Bent  knee si t -ups 

(e)  Crunches given t ime 

(f)  Crunches to cadence 

(5)  Flexibi l i ty  

(a)  Si t  and reach 



(b)  Modified si t  and reach 

(c)  Trunk extension 

(d)  Shoulder  elevat ion 

C.2 Annual Fi tness Evaluat ion — Fire Service Joint  Labor-Management  Wellness-
Fi tness Ini t iat ive. 

The copyr ighted mater ial  in C.2.1 through C.2.1.1.8 is repr inted with permission 
from the Internat ional  Associat ion of Fire Fighters (IAFF). 

C.2.1 Fi tness Evaluat ion Protocols for  Members. 

C.2.1.1  The fol lowing mandatory fi tness protocols shal l  be used to determine the 
member 's basel ine level  of fi tness and to evaluate progress from year  to year . 
Fi tness evaluat ions shal l  be under the auspices of the fi re depar tment  physician. 
The actual  evaluat ions are permit ted to be conducted by the fi re department 's 
fi tness personnel. Al l  data col lected by the evaluator  is to be held confident ial  and 
maintained in the member 's confident ial  medical  fi le. The evaluator  can provide 
exercise prescr ipt ions to encourage the members to maintain or  improve their  level  
of fi tness. 

There are many protocols current ly available to measure the submaximal VO2 
levels of apparent ly healthy individuals. These protocols di ffer  in evaluat ion 
equipment  (i .e., t readmil l , stairmi l l , step, and stat ionary bike), rate of increasing 
work output , degree of increasing work output , and final  resul t . To increase the 
consistency of VO2 measurements, as wel l  as the accuracy of the data col lected 
between members within and between par t icipat ing fi re departments, one of the 
two fol lowing submaximal protocols is to be used for  measur ing aerobic capaci ty. 
These are the  WFI  Treadmil l  Protocol  and the  WFI  Stepmil l  Protocol . Both 
protocols were speci fical ly developed and val idated to evaluate the sub-maximal 
aerobic capaci ty of members. 

After  cont inued evaluat ion and research by the IAFF/IAFC Wellness-Fi tness 
Ini t iat ive's technical  exper ts, i t  was determined that  signi ficant  errors were 
occur r ing when past  protocols were appl ied to a populat ion that  has di fferent  
character ist ics from those for  which the evaluat ion was developed. For  this reason, 
the Bruce and Balke Treadmil l  Protocols were removed as evaluat ion protocols and 
as a means to col lect  data. Both Bruce and Balke were speci fical ly tai lored for  less-
fi t  populat ions to determine cardiovascular  pathology and thus proved to be less 
accurate protocols for  the general  members populat ion. The YMCA Stat ionary Bike 
Test  Protocol  was also removed since i t  consistent ly and grossly underest imated 
VO2 for  above average body size (i .e., most  members). The Canadian Step Test  was 
also removed since i t  rel ies on a single-stage exercise that  was found to 
underest imate measurement  of member 's VO2. 



A maximal cardiopulmonary evaluat ion with an elect rocardiogram (ECG) shal l  be 
permit ted to be used to obtain VO2 measurements. This medical evaluat ion shal l  
only be conducted in a medical  faci l i ty wi th proper  monitor ing by a physician and 
avai lable resusci tat ion equipment . 

The muscular  endurance evaluat ions were also modified. I n order  to improve the 
accuracy of the evaluat ion and the data col lect ion, the si t -and-hold evaluat ion was 
el iminated. The si t -up protocol  was changed to a cur l -up evaluat ion in order  to 
ensure the safety of the par t icipant  and to improve the speci fici ty of the evaluat ion. 
The push-up evaluat ion was modified to ensure uni formity in data col lect ion. 

The flexibi l i ty evaluat ion was modified to address the di fference in l imb length 
and/or  di fferences in propor t ion between an individual 's arm and legs. 

The IAFF/IAFC Wellness-Fi tness Ini t iat ive's technical  exper ts have evaluated al l  
equipment  ut i l ized in these fi tness protocols. The technical  exper ts found ei ther  
accuracy, maintenance, or  avai labi l i ty problems with some evaluat ion equipment . 
Manufacturer 's informat ion, product  names, and model numbers are included in 
each protocol . Unless indicated, this equipment  must  not  be subst i tuted with other  
equipment . Al l  equipment  must  be maintained and proper ly cal ibrated in 
accordance with the manufacturer 's inst ruct ions. 

Members must  be ful ly recovered from the previous evaluat ion before proceeding to 
the next  evaluat ion. The evaluat ion events can be sequenced to minimize the effects 
of previous evaluat ions on subsequent  evaluat ion per formance. I f evaluat ions for  
aerobic capaci ty, muscular  st rength, muscle endurance, and flexibi l i ty are to be 
evaluated in one evaluat ion bat tery, the fol lowing sequence should be used:  

(1)  Rest ing hear t  rate and rest ing blood pressure 

(2) Body composit ion 

(3) Aerobic capaci ty 

(4) Muscular  st rength/power 

(5) Muscle endurance 

(6) Flexibi l i ty 

The fol lowing is a mandatory pre-evaluat ion procedure. I t  shal l  be conducted for  al l  
members pr ior  to conduct ing the fi tness evaluat ions:  

(1)  Review and confi rm individual 's current  medical  status. I t  is required that  al l  
members are medical ly cleared through this standard's medical  evaluat ion within 
12 (±3) months pr ior  to any fi tness evaluat ion. 

(2)  Not i fy members in advance of the scheduled t ime and place of physical  
fi tness evaluat ions. The individual  should understand the protocol  and what  is 
expected before, dur ing, and after  the evaluat ion, including start  and stop 



procedures. I ndividual  wil l  be required to wear comfor table clothes and ei ther  
sneakers or  athlet ic shoes. Al l  members must  refrain from eat ing, dr inking, 
smoking, and any physical  act ivi ty pr ior  to the evaluat ion to ensure accurate hear t  
rate and blood pressure measurements. 

(3)  Obtain a rest ing hear t  rate and blood pressure pr ior  to aerobic capaci ty 
evaluat ion. I f rest ing hear t  rate exceeds 110 beats per  minute and/or  rest ing blood 
pressure exceeds 160/100 mm Hg, ask the individual  to relax in a quiet  place for  5 
minutes and re-test . I f the hear t  rate and/or  blood pressure remain at  these levels, 
cancel the fi tness evaluat ion and refer  the individual  to the fi re department  
physician. I f the retest  indicates a reduct ion in hear t  rate and blood pressure, the 
evaluat ion can be given. The aerobic capaci ty protocols also require that  age  and 
weight  in ki lograms  be obtained pr ior  to the evaluat ion. 

(4)  Review health status with the individual  being evaluated. Contraindicat ions 
for  evaluat ions shal l  be reviewed, addressing any changes in the individual 's heal th 
status since their  last  medical  evaluat ion that  would warrant  deferr ing the 
evaluat ion, including:  

(a)  Chest  pain dur ing or  absence of physical  act ivi ty 

(b)  Loss of consciousness 

(c)  Loss of balance due to dizziness (ataxia) 

(d)  Recent  injury resul t ing in bone, joint , or  muscle problem 

(e)  Current  prescr ibed drug that  inhibi ts physical  act ivi ty 

(f)  Chronic infect ious disease (e.g., hepat i t is) 

(g)  Pregnancy 

(h)  Any recent  disorders that  can be exacerbated by exercise 

(i )  Any other  reason why the individual  bel ieves that  he or  she should not  be 
physical ly evaluated 

C.2.1.1.1 Aerobic Capaci ty. Treadmil l . Submaximal t readmil l  evaluat ions shall  use 
the   WFI  Treadmil l  Protocol . The t readmil l  should be a commercial  t readmil l  
capable of obtaining a 15-percent  grade and 10 mph.  The test  protocol  was 
or iginal ly val idated on the L i feFi tness 9100HR. A Polar  Heart  Rate Monitor  or  
equivalent  shal l  be used for  hear t  rate measurements and a stopwatch used for  
t iming. 

Stepmil l . Submaximal stepmil l  evaluat ions shal l  use the  WFI  Stepmil l  Protocol . 
The stepmil l  shall  be a Stairmaster  Stepmil l  SM-916 or  7000 PT . A Polar  Heart  
Rate Monitor  or  equivalent  shal l  be used for  hear t  rate measurements and a 
stopwatch used for  t iming. 



Treadmil l . Maximal t readmil l  evaluat ions shal l  use a cont inuous, mult igrade 
medical  cardiovascular  protocol  ut i l izing an elect rocardiogram (ECG) for  cardiac 
measurements. This evaluat ion must  be under the direct  supervision of a physician. 
The t readmil l  shall  be a commercial  t readmil l  capable of obtaining a 25-percent  
grade. 

Al l  aerobic capaci ty evaluat ion resul ts must  be recorded in mi l l i l i ters of oxygen per  
ki lograms of body weight  per  minute (VO2max).   

(1)  Choose the aerobic capaci ty protocol  and worksheet . 

(2)  I nform the fi re fighter  of al l  evaluat ion components. 

(3)  Ensure that  the individual  is in proper  clothing and footwear, is comfor table, 
and understands al l  facets of the evaluat ion. 

(4)  Review al l  indicators for  stopping the evaluat ion with the individual 

(5)  Place and secure hear t  rate monitor  t ransmit ter  around individual 's chest , in 
accordance with the manufacturer 's inst ruct ions; evaluator  shall  hold or  wear the 
hear t  rate monitor  wrist  receiver  

(6)  Measure the fi re fighter 's rest ing hear t  rate and rest ing blood pressure and 
record on the protocol  worksheet  

(7)  Obtain and record weight   and age for  both protocols 

Determine the par t icipants Body Mass Index (BMI ) Refer  to Table 5.3 &  Table 5.4 

 

 



(8)  Determine 85 percent  of the fi re fighter 's est imated maximum heart  rate, 
which wi l l  be the target  exercise hear t  rate, using the fol lowing  equat ion:  

 Target  exercise hear t  rate =  [208 – (0.7 x age)] x 0.85  

Example: The target  exercise hear t  rate of a 40-year-old individual  is: 

Target  exercise hear t  rate =  [208 – (0.7 x 40)] x 0.85 = 153 

I f instead, maximum heart  rate (MHR) had been previously measured on this 
individual , then 85% predicted MHR) on future occasions would be more accurately 
calculated as: 

Target  exercise hear t  rate = .85 (MHR – [age when MHR determined – cur rent  
age])  

 

(9)  Record the target  exercise hear t  rate on the protocol  worksheet  

 

Body Composit ion 

Conduct  pre-evaluat ion procedures. Obtain the par t icipant ’s age. Note the gender-
speci fic skinfold si tes. Men are measured at  the t r iceps, subscapular  and pectoral  
si tes; women are measured at  the t r iceps, abdominal and suprai l iac si tes. Al l  
measurements should be made on the r ight  side of the body, with the subject  
standing upr ight . Use the tape measure to mark the si te to be measured with a 
water-soluble marker . Place cal ipers direct ly on the skin sur face, 1 cm away from 
the thumb and finger ; perpendicular  to the skinfold; and hal fway between the crest  
and base of the fold. Maintain pinch whi le reading the cal iper . Wait  1 – 2 seconds 
(not  longer,) before reading cal iper . Rotate through al l  three si tes or  al low t ime for  
skin to regain normal texture and thickness. Take twomeasurements at  each si te. I f 
the values are less than 1 mi l l imeter  of each other  then calculate the average of the 
two measurements. I f the di fference between the two measurements is greater  than 
or  equal to 1mil l imeter , then a thirdmeasurement  must  be taken. I f the di fferences 
between the three skinfoldmeasurements are equal, then calculate the average of 
al l  threemeasurements. [e.g., (1) 6 mm, (2) 9mm, (3) 12 mm the average of al l  three 
measurements is 9 mm.] I f the three measurements are not  equal distance apar t  
then calculate the average of the two closest  measurements. [e.g., (1) 7mm, (2) 4 
mm, (3) 5 mm the average is calculated for  measurement  #2 and #3 only. The 
average of the two measurements is 4.5 mm.] Once the skinfolds are col lected for  al l  
three si tes, calculate the sumof the average skinfold measurement  for  each si te. 
(Note: Si tes are speci fic to gender.) To determine body fat  percentage, cross-
reference the sum of skin folds with the subject ’s age on the appropr iate char t  
provided in this sect ion (male - table 5.1; female – table5.2). 

MALE SKINFOLD SITES 



Tr iceps – located at  the midpoint  between the acromioclavicular (AC) joint  and the 
olecranon process (center  of the elbow) on the poster ior  aspect  of the upper arm. 

Subscapular  - located on the same diagonal l ine as the infer ior  border  of the 
scapula, 2cm beyond the infer ior  angle. 

Pectoral  – Located on a diagonal l ine,midway between the axi l lary fold and the 
r ight  nipple. 

FEMALE SKINFOLD SITES 

Tr iceps – located at  themidpoint  between the acromioclavicular  (AC) joint  and the 
olecranon process (center  of the elbow) on the poster ior  aspect  of the upper arm. 

Abdominal – located at  the r ight  of the umbi l icus, on a ver t ical  fold, 2cm from the 
r ight  lateral  border . 

Suprai l iac – located on a diagonal l ine, 1-2 cm anter ior  to the crest  of the pelvis 
(ASIS). Grasp a diagonal skinfold just  above and sl ight ly forward of the crest  of the 
I l ium. 

Percentage of Body Fat  est imate forMEN 

Based on the Sum of Tr iceps, Subscapular , and Pectoral  Skinfolds 



 

Percentage of Body Fat  est imates forWOMEN 

Based on the Sum of Tr iceps, Abdominal, and Suprai l iac Skinfolds 



 

C.2.1.1.1.1 Submaximal Graded Treadmil l  Evaluat ion ( WFI  Treadmil l  Protocol).   

 

 

(1)  Conduct  pre-evaluat ion procedures. 



(2)  The individual  being evaluated is inst ructed to st raddle the t readmil l  bel t  
unt i l  i t  begins to move. At  approximately 1 mph, the individual  is inst ructed to step 
onto the bel t  and the bel t  speed is increased to 3 mph at  0 percent  grade. The 
individual  warms up at  3 mph at  0 percent  grade for  3 minutes. Dur ing the warm 
up, the individual  is informed that  the evaluat ion is submaximal and wi l l  terminate 
once their  monitored hear t  rate exceeds the target  exercise heart  rate for  15 
seconds. The individual  is informed that  the target  exercise heart  rate is 85 percent  
of their  predicted maximal hear t  rate. The individual  is advised that  the evaluat ion 
is a ser ies of 1-minute exercise stages, al ternat ing between percent  grade and speed 
(i .e., fi rst  minute percent  grade is increased, second minute speed is increased, etc.). 
I nform the individual that  i f at  anyt ime dur ing the evaluat ion they exper ience chest  
pain, l ight -headedness, ataxia, confusion, nausea, or  clamminess, they should ask 
the evaluator  to terminate the evaluat ion. 

Star t  the stopwatch when the t readmil l  reaches 3 mph at  0% grade. Cont inue with 
this speed and grade for  3 minutes (steady state). After  complet ing the 3-minute 
steady state interval , inform the par t icipant  that  the speed wi l l  increase to 4.5 mph. 
Advise the par t icipant  that  the assessment  is a ser ies of 1- minute intervals, 
al ternat ing between speed and percent  grade.Al l  subsequent  speed increases occur  
at  0.5mph. At  4:01 minutes, increase the grade from 0% to 2%. At  this t ime, inform 
the par t icipant  that  al l  subsequent  grade increases occur  at  2% intervals. The 
assessment  wi l l  cont inue unt i l  the par t icipant ’s hear t  rate exceeds the THR rate for  
15 seconds, or  the subject  exhibi ts the medical  cr i ter ia for  ear ly terminat ion.Once 
the hear t  rate exceeds the Target  Heart  Rate (THR), note the t ime and cont inue the 
assessment  for  an addit ional 15 seconds. Do not  make any changes to the 
assessment  speed or  grade dur ing this t ime. I f the par t icipant ’s hear t  rate remains 
above the THR for  the ful l  15 seconds, then stop the assessment  and proceed to the 
cool-down phase. Record the total  t ime, including the 3-minute warm-up, at  which 
point  the par t icipant  exceeds the THR. I f the par t icipant ’s hear t  rate exceeds the 
target , but  then drops back to the THR or  below within 15 seconds, then the 
assessment  should cont inue.The assessment  is not  complete unt i l  the par t icipant ’s 
hear t  rate exceeds the THR for  15 seconds. I f this does not  occur  within 18 minutes, 
then terminate the assessment  and record the t ime. Once the assessment  is 
completed, the t ime is recorded. The par t icipant  should per form a cool-down for  a 
minimum of 3 minutes at  3 mph, 0% grade. Cont inue to monitor  the hear t  rate 
dur ing the cool-down.Record the recovery hear t  rate at  1minute of cool-down.  

Record the reason for  terminat ing the assessment  and the ini t ial  t ime the THR was 
exceeded (i f appl icable). Record t ime inminutes and conver t  second(s) into decimal. 

See Treadmil l  Formula and Table?????? Use the test  t ime (TT) the par t icipant  
completed the assessment  (i .e. exceeded the THR) along with the t readmil l  
conversion formula(VO2max = 56.981 + (1.242 × TT) – (0.805 × BMI )) to est imate 
VO2 max. Record the VO2 max. 



 



 



 

C.2.1.1.1.2 Submaximal Stepmil l  Evaluat ion ( WFI  Stepmil l  Protocol).   

(1)  Conduct  pre-evaluat ion procedures. Obtain and record individual 's age in 
years and weight   in ki lograms. 

(2)  The individual  being evaluated is inst ructed to assume a star t ing posi t ion 
about  two-thirds of the way up the stairs. The individual  is inst ructed to 
temporar i ly grasp the handrai ls to reduce the possibi l i ty of losing balance when the 
stairs begin to move. The individual  is also informed that  holding or  leaning on the 
handrai ls is not  al lowed once the evaluat ion begins since this wil l  cause false 
overest imat ions of aerobic capaci ty. 

(3)   

The assessment  star ts at  level  4 for  2minutes, then level 5 for  1 minute (warm-up 
per iod). Star t  the stopwatch once the Stepmil l  begins. I nformthe par t icipant  that  
the evaluat ion is a ser ies of 1-minute intervals with increasing work loads on each 
subsequent  minute. Once the assessment  commences, do not  al low the par t icipant  
to hold or  lean on the handrai ls; this wi l l  resul t  in overest imat ion of aerobic 
capaci ty. At  the complet ion of the 3 minute-warm-up, proceed to level  7 for  1 
minute. *Note: This is marked by increasing the workload from level  5 to level  7. 
Once the hear t  rate exceeds the Target  Heart  Rate (THR), note the t ime and 
cont inue the assessment  for  an addit ional  15 seconds. Do not  make any changes to 
the assessment  intensi ty level  dur ing this t ime. I f the par t icipant ’s hear t  rate 
remains above the THR for  the ful l  15 seconds, then the par t icipant  has completed 
the assessment . Stop the assessment  and record the t ime at  which the par t icipant  
exceeded the THR. The total  Test  Time (TT) begins from the t ime the par t icipant  
star ts on the Stepmil l , to the point  at  which the par t icipant  exceeds their  THR. I t  
does not  include the final  15 second monitor ing per iod that  the hear t  rate was above 
the THR. The assessment  is complete once the par t icipant ’s hear t  rate exceeds the 
target  for  15 seconds. I f the par t icipant ’s hear t  rate exceeds the target , but  then 
drops down to the THR or  below within 15 seconds, then the assessment  should 
cont inue. Once the assessment  is completed, the par t icipant  wil l  cool  down for  a 
minimum of 2 minutes at  level  3. Cont inue to monitor  the hear t  rate dur ing the 
cool-down. Record the recovery hear t  rate at  one minute of cooldown. The 
par t icipant  may grasp the handrai ls dur ing the cool-down phase. Upon complet ion 
of the cool-down, inst ruct  the par t icipant  to grasp the handrai ls. Stop the stepmil l  
and assist  the par t icipant  off the apparatus. 

TERMINATE THE ASSESSMENT IF ANY OF THE FOLLOWING OCCURS: 

The par t icipant ’s hear t  rate exceeds THR for  15 seconds. 

The THR has not  been met  after  16 minutes. 

The par t icipant  asks to terminate the exercise. 



The equipment  malfunct ions. 

Medical  condit ions ar ise that  prohibi t  complet ing the assessment . Record the reason 
for  terminat ing the assessment  and the ini t ial t ime the hear t  rate had been 
exceeded (i f appl icable). Record t ime inminutes and conver t  second(s) into decimal. 
See Table 5.6  I nser t  the test  t ime (TT) at  which the par t icipant  completed the 
assessment , along with the stepmil l  conversion formula to est imate VO2 max. 
Record the VO2 max. 

*Note: TT is the t ime in minutes that  the par t icipant ’s THR was exceeded and the 
test  terminated 

Stepmil l  Sub-maximal VO2 Predict ion Formula 

VO2max = 57.774 + (1.757 × TT) – (0.904 × BMI ) 

 

 

 C.2.1.1.2  Hand gr ip st rength evaluat ions shal l  use the fol lowing protocol . The 
hand gr ip dynamometer  shal l  be a Jamar Hydraul ic Hand dynamometer .  

(1)  Conduct  pre-evaluat ion procedures. 

(2)  The individual  being evaluated is inst ructed to towel hands to ensure they 
are dry. The individual  is inst ructed to place dynamometer  in the hand to be 
evaluated; the evaluator  adjusts, ensur ing that  the bot tom of the handle cl ip is 
adjusted to fi t  snug in the fi rst  proximal interphalangeal joint . The red peak-hold 
needle is rotated counterclockwise to the zero posi t ion. The individual  is advised 
that  the evaluat ion is a ser ies of six measurements — three for  each hand. The 
individual  is informed that  the isometr ic cont ract ion (squeezing) required dur ing 
this evaluat ion must  be eased into and then released slowly, wi thout  swinging arm, 
pumping arm, or  jerking hand. I nform the individual  that  i f at  anyt ime dur ing the 
evaluat ion they exper ience chest  pain, l ight-headedness, ataxia, confusion, nausea, 
or  clamminess, they should terminate the evaluat ion. 

(3)  The individual  is instructed to assume a sl ight ly bent  forward posi t ion, wi th 
elbow bent  at  a 90-degree angle, shoulder  adducted and neut ral ly rotated, forearm 
and wr ist  in neut ral posi t ion. 

(4)  The individual  is instructed to squeeze with maximum st rength 2 to 3 
seconds whi le exhaling and then slowly release gr ip. The peak-hold needle wil l  
automat ical ly record the highest  force exer ted. 

(5)  Measure both hands al ternat ively al lowing three evaluat ions per  hand. Reset  
the peak-hold needle to zero before obtaining new readings. L ist  the scores for  each 
hand to the nearest  ki logram. 

(6)  Record the highest  score. 



C.2.1.1.3  Leg st rength evaluat ions shall  use the Wel lness-Fi tness Ini t iat ive 
Protocol  for  Leg St rength. The leg dynamometer  shal l  be the Jackson St rength 
Evaluat ion System or a commercial  dynamometer  system that  is digi tal , 
incorporates dead load cel ls, and includes an adjustable chain, handlebar , and test  
plat form. The fi re department  must  ver i fy that  the dynamometer is equivalent  to 
the Jackson St rength Evaluat ion System. A V-gr ip handlebar  (chinning t r iangle) is 
required.  

(1)  Conduct  pre-evaluat ion procedures. 

(2)  The individual  being evaluated is inst ructed to towel hands to ensure they 
are dry. The individual  is advised that  the evaluat ion is a ser ies of three 
measurements. The individual  is informed that  the isometr ic arm cont ract ion 
required dur ing this evaluat ion must  be eased into and then released slowly, 
wi thout  swinging arm, pumping arm, or  jerking hands. I nform the individual  that  i f 
at  anyt ime dur ing the evaluat ion they exper ience back pain, chest  pain, l ight -
headedness, ataxia, confusion, nausea, or  clamminess, they should terminate the 
evaluat ion. 

(3)  The individual  is instructed to stand upon the dynamometer  base plate, 
which has been placed on a level  and secure sur face, with feet  spread shoulder  
width apar t . The individual  is inst ructed to hold the bar  with a wide gr ip and bend 
their  elbows (keeping their  elbows to their  sides) 90 degrees. I ndividual  must  stand 
erect  wi thout  arching back. 

(4)  The inst ructor  ver i fies that  the arm/elbow joint  angle is 90 degrees and 
adjusts the chain so that  i t  is taut  in this posi t ion. 

(5)  The individual  shal l  be inst ructed not  to shrug shoulders, bend back, or  
per form any other  mot ion other  than to cont ract  arms and at tempt  to move the 
handlebar  in a ver t ical  direct ion. 

(6)  I nst ruct  the individual  to flex arms for  a total  of 3 seconds. 

(7)  After  3 seconds, inst ruct  the individual  to slowly relax arms and to remain at  
standing rest  for  30 seconds. 

(8)  Once the individual  has completed the 30-second recovery per iod begin the 
second evaluat ion. Repeat  evaluat ion for  the third t ime using the same procedure. 

(9)  L ist  al l  scores. Note: Digital readout  wil l  display the actual  force, the highest  
peak force, and the average force achieved dur ing the three evaluat ions. 

(10)  Record the highest  of the three t r ials to the nearest  ki logram. 

C.2.1.1.4  Arm st rength evaluat ions shal l  use the fol lowing protocol . The arm 
dynamometer  shal l  be the Jackson St rength Evaluat ion System or  a commercial  
dynamometer  system that  is digi tal , incorporates dead load cel ls, and includes an 
adjustable chain, handlebar , and test  plat form. The fi re department  must  ver i fy 



that  the dynamometer  is equivalent  to the Jackson St rength Evaluat ion System. A 
st raight -gr ip handlebar  is required.  

(1)  Conduct  pre-evaluat ion procedures. 

(2)  The individual  being evaluated is inst ructed to towel hands to ensure they 
are dry. The individual  is advised that  the evaluat ion is a ser ies of three 
measurements. The individual  is informed that  the isometr ic leg extension required 
dur ing this evaluat ion must  be eased into and then released slowly, wi thout  
bending back, swinging arm, pumping or  bending arm, or  jerking hand. I nform the 
individual  that  i f at  anyt ime dur ing the evaluat ion they exper ience back pain, chest  
pain, l ight -headedness, ataxia, confusion, nausea, or  clamminess, they should 
terminate the evaluat ion. 

(3)  The individual  is instructed to stand upon the dynamometer  base plate, 
which has been placed on a level  and secure sur face, with feet  spread shoulder  
width apar t . The individual  is inst ructed to stand erect . The chain is then adjusted 
so the upper (inside) edge of the bot tom cross member of the V-gr ip handlebar  is at  
the top of the individual 's kneecap. The evaluator  ver i fies this posi t ion, ensur ing the 
chain is taut . 

(4)  The individual  is then inst ructed to hold the bar , look st raight  with head in 
the neut ral  posi t ion, ful ly extend arms, and maintain a st raight  back. The evaluator  
shal l  ver i fy this posi t ion and ensure that  the individual 's hips are direct ly over  their  
feet , wi th t runk and knees sl ight ly bent . 

(5)  I nst ruct  the individual  to l i ft  using their  legs for  a total  of 3 seconds. 

(6)  After  3 seconds, inst ruct  the individual  to slowly relax arms and legs and to 
remain at  standing rest  for  30 seconds. 

(7)  Once the individual  has completed the 30-second recovery per iod begin the 
second evaluat ion. Repeat  the evaluat ion for  the third t ime using the same 
procedure. 

(8)  L ist  al l  scores. Note: Digital readout  wil l  display the actual  force, the highest  
peak force, and the average force achieved dur ing the three evaluat ions. 

(9)  Record the highest  of the three t r ials to the nearest  ki logram. 

WFI  VERTICAL JUMP —Opt ional Assessment  

LEG POWER ASSESSMENT 

Equipment : 

Pressure Mat  - “Just  Jump” Probot ics 

 Safety Tape - or  any object  that  can be suspended above the mat to act  as a target  



Calculator 

ASSESSMENT 

The purpose of this assessment  is to est imate peak power produced in the lower 
body. Col lect  the par t icipant ’s body weight  and record in ki lograms (# lbs ÷ 2.2 = 
kg). Conduct  pre-evaluat ion procedures. Place the jumping mat  on a level  sur face. 
Connect  the cord at tached to the jumpingmat  to the handheld computer  por t . With 
the par t icipant  off themat , turn the computer  on. Choose “One Jump” on the 
computer  menu. The display should read “Step on Mat”. Have the par t icipant  squat  
to a posi t ion where the knees are at  a 90° angle and the hands by the sides 
(momentary pause @ 90°). I nst ruct  the par t icipant  to jump st raight  up as high as 
he/she can, reaching toward the cei l ing or  a target  object ,wi thout  tucking the legs, 
and land with both feet  on the mat . When the par t icipant  has completed the jump, 
the display wi l l  read the hang t ime and vert ical  jump in inches. The ver t ical jump 
mode resets automat ical ly. Have the par t icipant  per form a ser ies of 3 jumps and 
record the highest  distance in inches. 

 Convert  the highest  jump achieved in inches to cent imeters (# inches × 2.54 = cm). 
Use the power formula provided below with the jump height  (cm) and body weight  
(kg) to est imate leg power. 

Any deviat ions from the above techniques cannot  be counted, and the par t icipant  
must  repeat  the t r ial . The fol lowing are examples of si tuat ions that  require a 
reevaluat ion:  The par t icipant  fai ls to land with both feet  on the mat . The 
par t icipant  tucks the legs instead of extending them whi le jumping. Note: 
Administ rators can minimize the tendency of par t icipants to tuck the legs by 
suspending a target  object  above the mat  for  the par t icipant  to at tempt  to touch. 

Power formula: 

Leg Power (watts) = [(60.7×jump height  (cm)) + (45.3×body weight  (kg))] – 2055 

Use the fol lowing conversions: 

Height  in inches to cent imeters (# inches × 2.54 = cm) 

Body weight  in pounds to ki lograms (# lbs ÷ 2.2 = kg) 

C.2.1.1.5  Push-up muscle endurance evaluat ions shall  use the Wel lness-Fi tness 
Ini t iat ive Protocol  for  Push-ups. Equipment  used for  this evaluat ion includes a 5 in. 
prop (i .e., cup, sponge), a metronome, and a stopwatch.  

(1)  Conduct  pre-evaluat ion procedures. 

(2)  The individual  is advised that  the evaluat ion is a ser ies of push-ups 
per formed in a 2-minute t ime per iod. The individual  is advised that  the evaluat ion 
is ini t iated from the “up” posi t ion (hands are shoulder  width apar t , back is st raight , 
and head is in neut ral posi t ion). The individual  is informed that  they are not  



al lowed to have their  feet  against  a wall  or  other  stat ionary i tem. Addit ionally, the 
individual  is informed that  the back must  be st raight  at  al l  t imes and they must  
push up to a st raight  arm posi t ion. The individual  is inst ructed to cont inue 
per forming push-ups in t ime with the cadence of the metronome, one beat  up and 
one beat  down. I nform the individual  that  i f at  anyt ime dur ing the evaluat ion they 
exper ience chest  pain, l ight -headedness, ataxia, confusion, nausea, or  clamminess, 
they should terminate the evaluat ion. 

(3)  The evaluator  places the 5-in. prop on the ground beneath the individual 's 
chin and the individual  must  lower their  body to the floor  unt i l  the chin touches this 
object . 

(4)  The metronome should be set  at  a speed of 80, al lowing for  40 push-ups per  
minute. 

(5)  The individual  has a 2-minute t ime l imit  to complete a maximum of 80 push-
ups. 

(6)  The administ rator  shal l  stop the evaluat ion when the individual:  

(a)  Reaches 80 push-ups 

(b)  Per forms three consecut ive incorrect  push-ups 

(c)  Does not  maintain cont inuous mot ion with the metronome cadence 

(7)  Record the highest  number of successful ly completed push-ups. 

 

OPTIONAL ASSESSMENT: 

WFI  ALTERNATE GRIP PUSH-UP TEST 

Equipment : 

 Push-up handles 

 Metronome 

 Stopwatch 

 Prop – 5”, plus the height  of the handles 

ASSESSMENT: 

The purpose of this assessment  is to evaluatemuscular  endurance of the upper body. 
The al ternate gr ip push-up (with stands) is an opt ional  assessment  for  par t icipants 
who exper ience muscular /skeletal discomfor t  in the per formance of the 
standardWFI  push-up. Conduct  the pre-evaluat ion procedures. Advise the 
par t icipant  that  the evaluat ion is a ser ies of push-ups per formed in a 2-minute t ime 



per iod to complete a maximum of 80 push-ups. The evaluat ion is ini t iated from the 
“up” posi t ion (hands are shoulder  width apar t , back is st raight , and head is in 
neut ral  posi t ion). Advise the par t icipant  of the fol lowing: I t  is not  permit ted to prop 
feet  against  a wall  or  other  stat ionary object . Back must  be st raight  at  al l  t imes 
(neut ral  posi t ion). Arms must  be ful ly extended dur ing the up-phase. Cadence with 
themetronomemust  bemaintained, (one beat  up and one beat  down). I nst ruct  the 
par t icipant  to grasp the push up stands, and assume the“up”posit ion. (Caut ion: hex 
dumbbel ls may rol l ) 

Place the modified prop so that  the chin of the par t icipant  wil l  contact  the prop 
dur ing the lower ing phase. (Prop height  = 5” plus the height  of stands). Set  
themetronome at  a speed of 80 bpm, al lowing for  40 push-ups per  minute for  2 
minutes.  The assessor  shal l  terminate the evaluat ion when the par t icipant : 
Reaches 80 push-ups; Per forms three consecut ive incorrect  push-ups; or  Fai ls to 
maintain cont inuous mot ion with the metronome cadence. Once the assessment  is 
complete, record the highest  number of successful ly completed push-ups. 

 

WFI  PRONE STATIC PLANK — 

CORE STABILIZATION ASSESSMENT 

Equipment : 

Stopwatch 

Exercise Mat  

ASSESSMENT: 

The purpose of this assessment  is to evaluate the muscular  endurance of the core 
stabi l izer  muscles of the t runk. Conduct  the pre-evaluat ion procedures. I nst ruct  the 
par t icipant  to lay prone, keeping upper body elevated and suppor ted by the elbows. 
Raise hips and legs off the floor , support ing the body on forearms and toes. Posi t ion 
elbows direct ly under the shoulders. Maintain st raight  body al ignment  from 
shoulder  through hip, knee and ankle. The ankles should maintain a 90° angle, the 
scapulae should remain stabi l ized with elbows at  90°. The spine should remain in a 
neut ral  posi t ion throughout  the assessment . Once the feet  are in posi t ion, the 
par t icipant  then extends the knees, l i ft ing off the floor . Star t  the stopwatch at  this 
t ime. I nst ruct  the par t icipant  to cont ract  the abdominals so that  the back wil l  
remain flat  in the neut ral  posi t ion for  the durat ion of the assessment . Any 
deviat ions from the above posture wi l l  warrant  2 verbal  warnings. I f a 3rd 
infract ion occurs stop the watch and terminate the assessment . The assessor  shal l  
terminate the evaluat ion when the par t icipant : Reaches 4 minutes; or  I s unable to 
maintain proper  form after  the 2nd warning,  Once the assessment  terminat ion 
cr i ter ia are met , stop the watch and record the t ime. 



C.2.1.1.7  Si t -and-reach flexibi l i ty evaluat ions shal l  use the Wellness-Fi tness 
Ini t iat ive Si t  and Reach Protocol . Equipment  used for  this evaluat ion shal l  be a 
Novel Acuflex I  or  equivalent  t runk flexibi l i ty tester  that  compensates for  var iable 
arm and leg lengths.  

(1)  Conduct  pre-evaluat ion procedures. 

(2)  The individual  is advised that  the evaluat ion is a ser ies of three 
measurements that  wi l l  evaluate the flexibi l i ty of the lower back, hamstr ing 
muscles, and shoulders. The individual  is informed that  the flexion required dur ing 
this evaluat ion must  be smooth and slow, as the individual  advances the sl ide on 
the box to the most  distal  posi t ion possible. I nform the individual that  i f at  anyt ime 
dur ing the evaluat ion they exper ience back pain, chest  pain, l ight-headedness, 
ataxia, confusion, nausea, or  clamminess, they should terminate the evaluat ion. 

(3)  The individual  is instructed to si t  on the floor  ensur ing the head, upper back, 
and lower back are in contact  wi th the wall . The individual is inst ructed to place 
legs together , ful ly extended. The si t  and reach box with the sl iding measurement  
guide is placed with the box flat  against  the feet . 

(4)  Whi le maintaining head and upper/lower back contact  wi th the wall , the 
individual  is inst ructed to extend arms ful ly in front  of their  body with the r ight  
hand over laying the left  hand, with middle finger  of each hand direct ly over  each 
other . The rule is set  to 0.0 in. at  the t ips of the middle fingers. The individual  is 
then inst ructed to exhale slowly while st retching slowly forward, bending at  the 
waist , and pushing the measur ing device with the middle fingers. Dur ing the 
st retch, legs are to remain together  and ful ly extended and hands are to remain 
over laid. The st retch is held momentar i ly and the distance obtained. I f the 
individual  bounces, flexes knee, or  uses momentum to increase distance, the 
evaluat ion is not  counted. 

(5)  I nst ruct  the individual  to relax for  30 seconds. Once the individual  has 
completed the 30-second recovery per iod begin the second evaluat ion. Repeat  
evaluat ion for  the third t ime using the same procedure. 

(6)  Record the fur thest  distance from the three t r ials (rounded to the nearest  ¼ 
in.) as the final  score. 

C.2.1.1.8  Fi tness protocol  equipment  l ist :  

Jackson St rength Evaluat ion System 

Lafayet te I nst rument  Company 

Phone: 800-428-7545 or  765-423-1505 

Website: www.l icmef.com 

JAMAR Hydraul ic Hand Dynamometer 



Lafayet te I nst rument  Company 

Phone: 800-428-7545 or  765-423-1505 

Website: www.l icmef.com 

Novel Acuflex I I  Trunk Flexibi l i ty Tester 

Novel Products, I nc. 

Phone: 800-323-5143 

E-mai l : www.novelprod@aol.com 

StairMaster  StepMil l  

StairMaster  

Phone: 888-678-2476 

Website: www.stairmaster .com 

Probot ics “Just  Jump”Mat  

Probot ics, I nc. 

Phone: 256-489-9153 

Website: www.probot ics.org 
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(1)  L i feFi tness 9100HR Treadmil l : for  informat ion and local  dist r ibutor  contact , 
L i feFi tness, 10601 West  Belmont  Avenue, Frankl in Park, I L  60131, Phone (847) 
288-3300, fax (847) 288-3791, Website www.l i fefi tness.com. 

(2)  Jackson St rength Evaluat ion System with V-Gr ip Handlebar  (chinning 
t r iangle): for  informat ion and local  dist r ibutor  contact , Lafayet te Inst rument , 3700 
Sagamore Parkway North, P.O. Box 5729, Lafayet te, IN 47903, Phone (765) 423-
1505 or  (800) 428-7545, fax (765) 423-4111, Website www.l icmef.com (Note: The 
Jackson St rength Evaluat ion System includes a Jamar Hydraul ic Hand 
Dynamometer). 

(3)  Jamar Hydraulic Hand Dynamometer : for  informat ion and local dist r ibutor  
contact , Jamar, Sammons Preston, 4 Sammons Court , Bol ingbrook, I L  60440, Phone 
(800) 323-5547 (Note: The Jackson St rength Evaluat ion System includes a Jamar 
Hydraul ic Hand Dynamometer). 

(4)  Novel Acuflex I  Trunk Flexibi l i ty Tester : for  informat ion and local  dist r ibutor  
contact , Novel Products I ncorporated, Post  Office Box 408, Rockton, I L  61072-0408, 
Phone (800) 323-5143, fax (815)624-4866, E-mai l  novelprod@aol.com. 



(5)  Polar  Heart  Rate Monitor : for  informat ion and local  dist r ibutor  contact , Polar  
Elect ro I nc., 370 Crossways Park Dr ive, Woodbury, NY 11797, Phone (800) 227-
1314; Canada (888) 918-5043, fax (516) 364-5454, Website www.polarus.com. 

(6)  StairMaster  StepMil l  7000 PT: for  informat ion and local  dist r ibutor  contact , 
StairMaster  Sports/Medical  Products, L .P., 12421 Wil lows Road, NE, Suite 100, 
K irkland, WA 98034, Phone (425) 823-1825, ext . 7605, fax (425) 821-3794, Website 
www.stairmaster .com. 
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Add new Annex E to read as follows:

****Insert  INCLUDE 1582_LCP130_Annex E_R Here****

The committee has added this annex to guide the end users of this document as it relates to the issues
and concerns surrounding pregnancy and the potential risks and harms that could result in performing the essential job
tasks and the tasks of a fire fighter.
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NEW Annex E 

Pregnancy Issues 

This annex is not a part of the requirements of this NFPA document but is included for 

informational purposes only.  

 

I. Introduction 

a. Due to the legal issues associated with pregnancy and employment (see Section 
II), this chapter is intended to serve as guidance for the fire physician in advising 
the pregnant fire fighter of the risks associated with performing essential job 
functions, and to enable her in decision-making.  This has been summarized in an 
informational handout developed by the Task Group for the pregnant fire fighter. 

b. The majority of pregnant fire fighters will be able to continue to work throughout 
pregnancy, with some accommodations.  A point will likely come during the 
pregnancy when the physical changes to the body of the pregnant fire fighter will 
impair her ability to perform some of the essential job tasks, and appropriate 
restrictions will need to be offered. 

II. Legal framework 

a. This document does not constitute legal advice. Before developing a pregnancy 
policy, or before restricting or suspending a pregnant fire fighter against her will, 
fire physicians and AHJ should seek competent legal advice. 

b. The Pregnancy Discrimination Act of 1978 states that discrimination on the basis 
of pregnancy or childbirth constitutes unlawful sex discrimination under Title VII 
of the Civil Rights Act of 1964 [1]. Women who are pregnant or have related 
conditions must be treated in the same manner as other applicants or employees 
with similar abilities or limitations. An employer may not force a pregnant 
employee to take disability leave if she is able to work and cannot remove her 
from her duty assignment if she is able and willing to perform it. The Pregnancy 
Discrimination Act applies to most employers that have 15 or more employees. 

c. The US Supreme Court ruled in 1991 that an employer may not exclude pregnant 
women from hazardous jobs [2]. Therefore, assuming the pregnant fire fighter is 
willing and able to perform her essential job tasks, fire agencies should give 
options to pregnant fire fighters, but ultimately it is up to the individual fire 
fighter to decide, after consultation with their personal physician, whether they 
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accept a light duty assignment or other reasonable changes in their job 
assignments. 

 

III. The pregnant fire fighter can be exposed to the following hazards associated with 
adverse outcomes to the pregnancy or damage to the fetus: 

a. Physical hazards include heat, trauma, radiation and noise. 

b. Chemical hazards include exposure to carbon monoxide, other products of 
combustion (e.g., hydrogen cyanide, acrolein, formaldehyde, benzene, 
acetaldehyde, formic acid ), heavy metals and organic solvents 

c. Biological hazards - As first responders, fire fighters are at a higher risk of 
exposure to infectious agents. Pregnancy by itself does not increase that risk. 
However, with some agents (e.g., novel H1N1 influenza), the risk of complication 
is higher during pregnancy. Pregnant fire fighters should be aware of these risks, 
and follow good hygiene principles.  

IV. Physical Hazards 

a. The uterus extends out of the protection of the pelvis after 13 weeks, and is 
therefore more susceptible to direct trauma (to the uterus or the fetus) after that 
gestational point [3]. 

b. Fetal mortality due to non-uterine trauma is increased during the first 23 weeks, 
possibly due to higher susceptibility to maternal hypotension during the first and 
second trimesters [4,5]. 

c. With blunt trauma, the leading causes of fetal death are maternal shock, abruption 
and uterine rupture [3]. Direct fetal injury from blunt trauma is rare [5]. 

d. Fetal mortality rates due to maternal trauma [3]: 

i. Overall with major trauma: 40 to 65% [4,5,6] 

ii. Overall with minor trauma: 1 to 5% [3,5] 

iii. In case of maternal pelvic fracture: 25 to 35% [5,7] 

iv. Gunshot wound to abdomen: 30 to 50 % [5] 

e. Long-term outcomes after trauma: Besides fetal loss, trauma is also associated 
with higher risk of preterm labor and placental bleeding [5]. The risks of preterm 
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labor and low birth weight were found to be nearly double in a series of patients 
discharged from a trauma center [8]. 

f. Pregnant fire fighters should be encouraged to wear seat belts. Proper seat belt 
positioning during pregnancy should be taught (lap belt under the abdomen and 
shoulder harness between the breasts), as improper placement may result in 
uterine rupture [3,5]. Seat belt use significantly reduced fetal mortality (five-fold 
reduction) in a series of cases of pregnant patients injured in motor vehicle 
accidents [9]. 

g.Standard personal protective equipment is not designed to protect the fetus. The 
personal protective equipment fitted pre-pregnancy may not offer the same level 
of protection during pregnancy. 

h. Noise exposure during pregnancy has been associated, in human studies, with 
several adverse outcomes, including miscarriage [21,22], intrauterine growth 
retardation [22,23,24], preterm delivery [22,25], hearing loss in babies and 
children [26,27], and hypertension in pregnancy [22]. In a review of 10 studies on 
pregnancy and noise, most studies did not achieve statistical significance in 
showing negative effect of noise [28]. The safe threshold of noise exposure during 
pregnancy is unknown [20].1  

                                                           
1 Intrauterine measurements showed that the fetus was not significantly protected against loud noises 

[29]. One study in human volunteers found a maximal intrauterine noise attenuation of 10 dB at 4000 Hz 

[30]. In a study of ewes, the noise attenuation was 20 dB at 4000 Hz, but low-frequency sounds less than 

250 Hz were 2 to 5 greater inside the uterus [31]. The sound of a siren can reach up to 110 dB inside the 

cab of an emergency vehicle [34,35]. 

The Navy and Marine Corps Public Health Center makes the following recommendations: 

“1. The ACGIH [American Conference of Governmental Industrial Hygienists] 115 dBC TWA [time 

weighted average] and peak 155 dBC noise notations should be observed as exclusion criteria starting at 

20 weeks gestation. Excluding pregnant women from discharging firearms after 20 weeks gestation 

would be consistent with those criteria. 

2. Pregnant workers should be vigilant in wearing hearing protectors whenever environmental noise 

exceeds 84 dBA, to minimize potentially unhealthy maternal cardiovascular and endocrine effects on the 

growing fetus. 

3. Extended exposures (more than 12 minutes) above 104 dBA should be avoided after 20 weeks 

gestation, even with the use of maternal hearing protection. 

4. Impact/impulse noise exposure sufficient to require personal hearing protection should be avoided” [20]. 
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i. Shift work: Alternating shift work and night work have been associated with 
preterm birth [42,43], miscarriage [44] and lower birth weight [43,45].   Existing 
research is controversial.2 

j. Heat: In animal studies, increase in maternal core temperature over 1.5 C has been 
shown to be teratogenic [48]. Core temperature has been shown to be up to 39 C 
in training. Hyperthermia creates the highest risk during the first two months of 
pregnancy [49,50]. Sports Medicine Australia recommends, “to avoid exercise in 
hot conditions” [49]. Exercising in a warm environment should be limited, and 
adequate hydration should be maintained with physical activity. 

k. Physical activity: Prolonged working hours, heavy lifting, prolonged standing and 
heavy physical workload have been associated with preterm birth, lower birth 
weight and pre-eclampsia [25,46].3 

l. Radiation: Fire fighters assigned to patient transport via aircraft or other high-
altitude aviation may encounter radiation exposure of significance to a fetus.4 

V. Chemical Hazards 

a. Carbon monoxide: Carbon monoxide exposure during pregnancy is associated 
with miscarriage, malformations, mental retardation and low birth weight. 

b. Other toxic chemicals to the fetus found in products of combustion include 
benzene, acrolein, formaldehyde, hydrogen cyanide, acetaldehyde, chloroform 
and formic acid 

c. Exposure to lead and other metals: Lead exposure during pregnancy is associated 
with serious materno-fetal complications, including miscarriage, premature 
rupture of membranes, pre-eclampsia, hypertension, and neurobehavioral effects 
in infants and children [10,11,12]. Even at low levels, lead exposure has been 
associated with preterm delivery; congenital abnormalities [13]; and decreased 
birth weight, length, and head circumference [14]. Current research suggests that 

                                                           
2
 In a review of studies on pregnancy and shift work, 8 out of 12 studies showed a significant (but usually small) 

adverse effect of alternating shift work on pregnancy [28]. In a meta-analysis of 17 studies of shift work during 
pregnancy, the authors found a significant but small (relative risk 1.2) effect of shift work on preterm delivery; but 
no association between shift work and birth weight [46]. In a meta-analysis of 4 studies of pregnancy among 
nurses, shift work was significantly associated with a slightly increased risk of miscarriage [47]. 
3
 In a meta-analysis of 53 studies of occupational exposures (prolonged working hours, shift work, lifting, standing 

and heavy physical workload) during pregnancy, the authors found a significant but small effect of long working 
hours (beyond 40 hours a week) on preterm birth; and a significant but small effect of prolonged standing (more 
than 3 hours day) on preterm birth. The influence of these occupational exposures on pre-eclampsia is less clear 
[46].. 
4
 Aviation-related (including helicopters) potential hazards for the fetus include vibration, noise, jet fuel and 

altitude [20,41]. 
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there is no safe lead exposure threshold to children, infants and fetuses 
[12,15,16].5  

d. Exposure to organic solvents: Some organic solvents like xylene, might be 
harmful to the fetus [20] 

e. Other chemicals: Clandestine drug laboratories and hazardous-material scenes 
should be avoided. Clandestine drug laboratories can expose fire fighters to a 
variety of toxic chemicals, some of which are potentially injurious to the fetus 
[36]. Extensive exposure to exhaust fumes might be dangerous because of 
exposure to carbon monoxide, benzene and other organic solvents from motor 
vehicles. In the US, gas used for regular road traffic does not contain benzene. In 
developing countries that use leaded gasoline, lead exposure can be significant 
problem for fire fighters exposed to exhaust fumes [38]. 

VI. Medical issues - The American College of Obstetricians and Gynecologists has 
published a list of medical contra-indications to exercise during pregnancy [Exercise 
during pregnancy and the postpartum period. ACOG Committee. Opinion No. 267. 
http://mail.ny.acog.org/website/SMIPodcast/Exercise.pdf]. That list could be used to 
recommend work accommodation to pregnant fire fighters who are suffering from 
specific complications. 

VII. Risks by trimesters 

 

 First trimester Second trimester Third trimester Lactation 

Trauma The risk of 
direct fetal 
trauma is 
mitigated due 
to the location 
of uterus, 
which is a 

The risk of direct 
fetal trauma is 
increased due to 
the intra-
abdominal 
position after 13 

The risk of direct 
fetal trauma is 
increased due to 
the intra-
abdominal 
position after 13 

No additional 
risk 

                                                           
5 Footnote: Inorganic lead is absorbed by inhalation and ingestion. Blood absorption of inhaled lead is 

30-40%, and blood absorption of ingested lead is 5-15%. Lead is then mostly stored in bones. The half-

life of lead is 1 to 3 months in blood and soft tissues and 10 to 25 years in bones. Lead crosses the 

placenta and is transmitted from the mother to the fetus. Lead is excreted mainly through the kidneys 

and gastrointestinal tract. Lead is also excreted in breast milk [11,12,17]. 

 

http://mail.ny.acog.org/website/SMIPodcast/Exercise.pdf
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pelvic organ in 
the first 
trimester 

weeks weeks 

Chemicals Avoid 
exposure to 
heavy metals, 
hydrocarbons, 
carbon 
monoxide 

Avoid exposure to 
heavy metals, 
hydrocarbons, 
carbon monoxide 

Avoid exposure to 
heavy metals, 
hydrocarbons, 
carbon monoxide 

Avoid exposure 
to heavy metals, 
hydrocarbons, 
carbon monoxide 

Other risks Heat, noise, 
radiation, shift 
work, 
infections 

Heat, noise, 
radiation, shift 
work, infections 

Heat, noise, 
radiation, shift 
work, infections 

No additional 
risk 

 

VIII. Recommended activity modifications during pregnancy 

a. The following activities are not recommended during the entire pregnancy: 

1. Exposure to excessive heat 

2. Hazmat assignment, exposure to products of combustion or toxic 
chemicals 

3. Use of encapsulating protective gear. 

4. Exposure to ionizing radiation [20,39]  

5. Exposure to prolonged vehicular exhaust or high-volume vehicular 
traffic. 

6. Aviation (including helicopter) unit assignment [20,39,40,41] 

b. Recommendations by trimester: 

i. First trimester  

1. Modified, non-hazardous duty only if requested by the fire fighter 
in consultation with her personal (treating) physician. 

2. The fire physician should ensure that the fire fighter and her 
treating physician are aware of risks created by the job assignment. 
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3. All recommendations stated in VIII.a above 

ii. Second trimester 

1. An accommodation for maternity uniform may be needed. 

2. The following are not recommended: 

a. Assignments with alternating shift work 

b. Heavy lifting and prolonged standing 

3. All recommendations stated in VIII.a above 

iii. Third trimester 

1. The fire fighter may have to be taken off hazardous duties, when 
she is unable to perform the required job functions, due to issues 
with balance, speed and agility. She should be given a modified 
duty assignment. 

2. An accommodation for maternity uniform may be needed. 

3. The following are not recommended: 

a. Assignments with alternating shift work 

b. Heavy lifting and prolonged standing 

4. All recommendations stated in VIII.a above 

IX. Post-delivery: Return to work 

a.           Because of different types of deliveries and associated complications, return 
to work decisions should be based upon an individualized evaluation of the fire 
fighter’s current status and the requirements of her work assignment.6 

b. Once the fire fighter requests to return to full duty with the consent of her treating 
health care provider, all restrictions for patrol duty and training should be lifted, 
unless other medical issues are present.  

c. The physician should consider various issues such as [55]: 

                                                           
6 Sports Medicine Australia recommends waiting for up to 6 weeks after delivery before performing 

intense physical exercises [54]. 

 



1582_LCP130_Annex E_R A2010 ROP 8 
 

 Delivery trauma and mode of delivery  

 C-section healing7 

 Physical deconditioning, fatigue and lack of sleep 

 Musculoskeletal conditions (e.g. back pain, carpal tunnel 
syndrome, tendonitis) 

 Pregnancy-related issues 

 Hypertension 

 Eclampsia 

 Gestational Diabetes   

 Post-partum depression  

 Post-partum thyroiditis 

 Deep venous thrombosis 

 Anemia 

 Other complications 

X. Post-delivery: Lactation 

a. Fire fighters who are breastfeeding should avoid unprotected exposure to toxic 
levels of heavy metals and other chemica 

1 Sports Medicine Australia recommends waiting for up to 6 weeks after delivery before 
performing intense physical exercises [54]. 

 
1 In a series of 100 patients with complications after a C-section, the most common 
complications were endomyometritis (63 patients), wound infection (32 patients), wound 
hematoma (22 patients) and postpartum hemorrhage (12 patients). Wound dehiscence was seen 
                                                           
7 In a series of 100 patients with complications after a C-section, the most common complications were 

endomyometritis (63 patients), wound infection (32 patients), wound hematoma (22 patients) and 

postpartum hemorrhage (12 patients). Wound dehiscence was seen in 4 patients. All complications were 

seen within 10 days of the surgery [56]. Sports Medicine Australia recommends waiting for 6 weeks 

after C-section to resume exercising [54]. 
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in 4 patients. All complications were seen within 10 days of the surgery [56]. Sports Medicine 
Australia recommends waiting for 6 weeks after C-section to resume exercising [54]. 
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