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We analyzed results from the medical examinations of 340 hazardous 
materials firefighters and applied various objective standards in simu­
lated fitness for duty determinations. Ten percent had elevated blood 
pressures, 13 % had far visual acuity worse than 20 I 3 0 in one or both 
eyes, and 38 % had abnormal audiometry. The strictest standards for 
resting blood pressure and corrected visual acuity would have failed 2 % 
and 1 % of the cohort, respectively. For audiometry, 0 %-5 % of the 
cohort would have failed, depending on the hearing requirements set. 
The strictest hearing standard did not allow for corrective devices so that 
few failures would be reversible. Visual and audiometric testing and 
measurement of resting blood pressure all have significant clinical 
yields. Studies of simulated firefighting are needed to establish minimum 
hearing requirements and determine whether corrective devices can be 
worn safely during duty. 
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here are an estimated I million per­
sons in the United States involved in 
firefighting, a hazardous occupation 
with potential exposures to a wide 
variety of chemical, physical, and 
biologic hazards. 1 In addition, an 
increasing number of communities 
have developed hazardous materials 
(HAZMA T) teams composed of spe­
cially trained firefighters to respond 
to chemical spills, fires, and acci­
dents. HAZMAT firefighters are po­
tentially exposed to high levels of 
numerous toxic chemicals that may 
be generated during fires , explo­
sions, and spills. HAZMAT fire 
fighters also have a greater likelihood 
of mixed chemical exposures. 1•2 

Clinically and toxicologically, 
these exposures may be hard to doc­
ume_nt. For example, routine medical 
surveillance applied in a pre-sched­
uled fashion has not been able to 
discriminate between more- and less­
exposed hazardous waste workers.3 

Even post-incident, substance-spe­
cific testing may not be able to doc­
ument certain accident-related expo­
sures.4 

The Occupational Safety and 
Health Administration standard for 
hazardous waste workers recom­
mends medical surveillance for 
workers exposed to these potential 
hazards. The 1992 National Fire Pro­
tection Association (NFPA) standard 
medical requirements for firefighters 
(1582)5 recommend medical exami­
nations for all firefighters. Medical 
examination of firefighters has a 
number of potential benefits, such as 
detection of adverse health effects 
earlier; provision of baseline exami-
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nations that may be useful in the 
diagnosis and management of subse­
quent overexposures; and determina­
tion of fitness for duty (ie, detection 
of medical problems that may com­
promise personal, coworker, and/or 
public safety). In addition, analysis 
of surveillance data for entire cohorts 
may identify or confirm occupational 
hazards. 6 

Limited information is available at 
present, however, on the adverse 
health effects of HAZMAT duty on 
firefighters' health and the useful­
ness of various examination com­
ponents in determining fitness for du­
ty. 7 While our preliminary study 
suggested significant exposure to 
noise and pulmonary irritants, most 
testing is currently applied on theo­
retical grounds. For example, we ini­
tially included blood lead and proto­
porphyrin determinations in our 
surveillance examinations, based on 
the demonstration of lead in exposure 
assessments of actual fires and other 
possible exposures during HAZMAT 
duty. Although some of our firefight­
ers' blood leads were above the na­
tional average, longitudinal study 
documented significant declines in 
both blood lead levels and zinc pro­
toporphyrin levels, suggesting de­
creasing exposures and the adequacy 
of current protective equipment.7 

Therefore, we were able to eliminate 
such testing from our program on an 
evidence-based rationale. The clini­
cal utility and cost-effectiveness of 
the remaining surveillance examina­
tion components are unknown. 

In this study, we studied various 
physical and laboratory examination 
results from a large cohort of 
HAZMAT firefighters. We analyzed 
the role of these results in actual 
fitness for duty determinations by 
attending physicians and then ap­
plied various objective criteria, in­
cluding guidelines from the proposed 
NFPA revision of standard 15828 to 
our population as determinants of 
fitness for duty. This allowed us to 
compare our physicians' clinical de­
terminations against the objective 
criteria. Finally, we examined the 
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practical implications of applying 
various uniform objective criteria to 
our cohort. 

Methods 

Subjects 
The subjects were all members 

(n = 340) of six regional hazardous 
materials teams of the Common­
wealth of Massachusetts. They in­
cluded 268 (79%) HAZMAT techni­
cians and 72 (21 %) support 
members. The population included 4 
women (1 %) . The team members' 
ages ranged from 21 to 58, with a 
mean of 39 and a standard deviation 
of 6.9. They are all members of 
municipal fire departments in addi­
tion to their HAZMA T duty with the 
state teams. Some had undergone 
previous surveillance examinations, 
while for some individuals, these 
were baseline examinations after 
they had joined the teams. 

Baseline and Periodic Medical 
Examinations 

These examinations were per­
formed for the dual purposes of med­
ical surveillance of HAZMA T fire­
fighting and to determine fitness for 
the state HAZMAT teams . These 
fitness determinations for state duty 
do not apply to firefighters' work 
status/capacity with their municipal 
(non-HAZMA T) fire departments. 

Medical surveillance examinations 
for all subjects were performed at 
three hospitals-Massachusetts Res­
piratory, Marlborough, or Holyoke 
Hospital-in 1996 or 1997 in the 
first year of a statewide surveillance 
program. All examinations were con­
ducted in a similar fashion . The com­
ponents of the examinations were in 
accordance with both the Occupa­
tional Safety and Health Administra­
tion standard on hazardous waste 
workers and the 1992 NFPA 1582 
medical requirements for firefight­
ers. 5 Determinations of fitness were 
left up to the judgment of the attend­
ing physicians. No predetermined fit­
ness criteria were applied. The at­
tending physicians were all board-

certified in occupational medicine, 
and all except one were also board­
certified in internal medicine. 

Examinations included a detailed 
medical, smoking, and environmen­
tal/occupational history tailored to 
emergency responders ; physical ex­
amination; visual and audiometric· 
testing; routine laboratory tests 
(complete blood count, blood urea 
nitrogen, creatinine, alkaline phos­
phatase, aspartate aminotransferase, 
alanine aminotransferase, and urinal­
ysis); and spirometry. All individuals 
also underwent a mini-fitness evalu­
ation in 1996/1997. This test re­
quired a firefighter to ascend and 
descend two flights of stairs while 
wearing a respirator, with pre- and 
post-test assessments of vital signs. 
Electrocardiogram, posterior~ante­
rior .chest roentgenogram, and red 
blood cell cholinesterase activity 
were also done as baselines if the 
1996/1997 examination was the indi­
vidual' s baseline examination or the 
test had not been done previously. 

Summary results of each firefight­
er's examination, including the at­
tending physician ' s determination of 
fitness for duty, were transferred to 
the Massachusetts Respiratory Hos­
pital, where they were entered into a 
statewide computerized medical 
records repository. 

Fitness for Duty Criteria 
Various methods and criteria for 

determining fitness for duty were 
compared. These included the fol­
lowing: (1) the fitness for duty deter­
minations by the examining attend­
ing occupational medicine physician; 
(2) selected guidelines from the pro­
posed revision of NFPA 15828; (3) 
criteria agreed upon by the investi­
gators and examining physicians at a 
medical "workshop" meeting*; and 
( 4) additional criteria selected for the 
present study. Table 1 shows the 
various cutoff values for resting 
blood pressure, post-mini-fitness 

* The workshop took place in January 1997. 
Actual examination results were discussed, and 
the proposed NFP A criteria were reviewed. 
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TABLE 1 
Objective Criteria for Exclusion From Fitness for Duty* 

Resting 
Blood 

Source Pressure 

Proposed Revision SBP >179 or 
NFPA 1582 DBP > 99 

Mini-Fitness 
Evaluation 

NA 

Visual Acuity 

Corrected binocu lar 
vision worse than 
20/30 

Audiometry 

Hearing deficit in unaided 
worst ear: > 25 dB in 3 
of the 4 frequencies: 
500, 1000, 2000, 3000 
Hz or; 
> 30 dB in either 500, 
1000, or 2000 Hz AND 
average >30 dB for: 
500, 1000, 2000, 3000 
Hz 

Pulmonary 
Function 

No cutoff given 

Medical workshop DBP >109 Post-exertion Corrected binocular Same as NFPA, but for 
best aided ear 

No cutoff given 

Additional criteria 
selected for 
present study 

DBP >104 

SBP >219 or vision worse than 
DBP > 109 20/40 

Average hearing deficit in 
best aided ear > 40 dB 
for: 500, 1 000, 2000 Hz9 

%Pred FVC <70 
%Pred FVC < 65 
%Pred FVC <60 
%Pred FEV1 <70 
%Pred FEV1 <65 
%Pred FEV1 <60 

* NFPA 1582, National Fire Protection Association standard 1582; SBP, systolic blood pressure; DBP, diastolic blood pressure; %Pred, 
percent predicted; FVC, forced vital capacity; FEV1 , 1-second forced expiratory volume. 

blood pressure, visual and audiomet­
ric deficits, and spirometry based on 
NFPA, workshop consensus, and 
other study criteria for determining 
that a firefighter is unfit for duty . 

Determination of the Severity of 
Visual and Acoustic Deficits 

All firefighters with far visual acu­
ity worse than 20/30 in one or both 
eyes were selected for further re­
view. Binocular acuities were ob­
tained from their hospital charts and 
compared with the study criteria. 

Attending physicians reviewed all 
audiograms and rated them as "nor­
mal," "borderline," or "abnormal," 
based on their own clinical interpre­
tations. These ratings were included 
in each firefighter's summary results . 
These clinical ratings were based on 
the entire spectrum of hearing mea­
sured (500, 1000, 2000, 3000, 4000, 
6000, and often up to 8000 Hz). The 
actual audiograms for all firefighters 
judged "abnormal" were then ob­
tained. Each audiogram was system­
atically reviewed and compared to 
study criteria for minimum hearing 
·equirements (Table 1). Those who 

were judged "normal" or "border­
line" were assumed to have passed 
all study criteria. 

Comparisons of Attending 
Physician Determinations of 
Fitness for Duty vs NFPA and 
Workshop Criteria 

For the purposes of these analyses, 
one firefighter with an orthopedic 
injury who was unfit per his attend­
ing physician was included as being 
unfit by NFPA and workshop crite­
ria. Even though orthopedic injuries 
were not selected as study criteria, 
such an injury would have made a 
firefighter at least temporarily unfit 
by both NFPA and workshop stan­
dards . 

Results 

Fitness for Duty as Determined 
by the Attending Phys ician 

A total of 331 (97%) firefighters 
were determined to be fit for duty, 
and nine (3%), all males, were 
judged unfit. These nine were all 
examined at a single hospital and 
deemed unfit for a variety of reasons . 

All nine were examined and disqual­
ified before the medical workshop. 
None of the firefighters examined at 
the other two hospitals were deemed 
unfit. 

High resting or post-mini-fitness 
evaluation blood pressure values 
were cited as contributing to lack of 
fitness for duty in seven of the nine 
unfit firefighters. Only one of these 
seven, however, failed either the 
NFPA or medical workshop criteria 
(Table 1) for resting blood pressure 
with a resting diastolic blood pres­
sure of 106. Three of the seven failed 
medical workshop criteria for post­
mini-fitness evaluation blood pres­
sure, including the subject mentioned 
above with a high resting diastolic 
blood pressure. 

Other reasons for being deter­
mined unfit were abnormal liver 
function tests (transaminases) in two 
cases, an orthopedic injury in one 
case, and poor vision in one case. In 
the vision case, acuity did not fail 
either the NFPA or medical work­
shop criteria. In one additional case, 
no explicit reason was present in the 
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TABLE 2 
Study Criteria Performance of Subjects Judged Unfit by Attending Physicians* 

Resting Blood Mini-Fitness Visual Pulmonary 
Subject Pressure Evaluation Acuity Audiometry Function 

OK* OK ()K OK OK 
2 OK DBP > 109 OK OK OK 
3 OK OK OK OK OK 
4 OK OK OK OK OK 
5 DBP >104 DBP > 109 OK Failed NFPA OK 

and Workshop 
6 OK SBP >219 and OK OK OK 

DBP > 109 
7 OK OK OK OK OK 
8 OK OK OK OK OK 
9 OK OK OK OK OK 

• OK, passed all study criteria; LFTs, abnormal liver function tests . 

database, but this subject had micro­
scopic hematuria. 

Multiple reasons for being unfit 
were cited in four of the nine cases: 
high blood pressure with abnormal 
liver function in two cases (one of 
these two also had an abnormal chest 
film), high blood pressure and poor 
acoustic acuity in one case, and high 
blood pressure and poor visual acuity 
in one case. 

Three of the nine firefighters who 
were determined to be unfit by the 
attending physician were also unfit 
by any of the criteria listed in Table 
1. In addition, the firefighter with the 
orthopedic injury would have been 
judged temporarily unfit by both 
NFPA and workshop criteria, for a 
total of four. The profiles of these 
nine "unfit" firefighters for all of the 
different study criteria for fitness for 
duty are summarized in Table 2. 

Resting Blood Pressure 
A total of 36 of 340 (10%) fire­

fighters had a high resting blood 
pressure measurements (systolic 
> 140 or diastolic >90). For those 
firefighters with elevated blood pres­
sure values, the mean systolic was 
144 ± 12 and the mean diastolic 
92 ± 8. No firefighter was found to 
have a systolic blood pressure ex­
ceeding 179 (proposed revision of 
NFPA 1582). 

Seven had diastolic values exceed­
ing 99 (proposed revision of NFP A 
1582); of these seven, three exceeded 

104 and one exceeded 109 diastolic 
(medical workshop). Of these seven 
firefighters, only one (whose dia­
stolic was between 104 and 109) was 
unfit, as determined by the attending 
physician. 

Mini-Fitness Evaluation/Post­
Mini-Fitness Blood Pressure 

A total of seven of 336 firefighters 
(2%) failed the medical workshop 
criteria for post-fitness blood pres­
sure, and three were judged unfit by 
the attending physician. Five fire­
fighters had systolic values greater 
than 219, and three had diastolic 
values exceeding 119. One subject's 
systolic and diastolic pressures were 
both greater than the criteria. 

Visual Acuity 
A total of 44 of 335 (13%) fire­

fighters had vision worse than 20/30 
in one or both eyes and were selected 
for further review. Five of 335 (1 %) 
firefighters in the cohort failed the 
NFPA criteria for corrected binocu­
lar far visual acuity. One (0.3%) of 
these firefighters also failed the med­
ical workshop criteria. None of these 
firefighters were judged unfit by 
their attending physicians. 

Audiometry 
Audiometry was rated as "abnor­

mal" for 125 of 331 firefighters 
(38%). No information was available, 
for nine (3%) . The audiogram for,:· 
one of the abnormals was unavail. 

Attending Physician Rationale(s) 

Post-exercise blood pressure, LFTs 
Resting and post-exercise blood pressure 
Resting blood pressure 
Post-exercise blood pressure, LFTs 
Resting blood pressure, abnormal labora-

tory results 
Post-exercise blood pressure, restricted 

from hot environments 
Not in database 
Poor vision , resting blood pressure 
Knee injury 

able for interpretation. Of the fire­
fighters with abnormal hearing, 121 
of 124 (98%) had hearing losses 
exceeding 20 dB at one or more of 
the frequencies tested (500, 1000, 
2000, 3000, 4000, 6000, or 8000 Hz) 
in one or both ears. One hundred 
twelve of 124 (90%) had hearing 
losses exceeding 30 dB at one or 
more frequencies in one or both ears. 
Eighty-five of 124 (68%) had hear­
ing losses exceeding 40 dB at one or 
more frequencies in one or both ears . 
Fifty-two of 124 (42%) had hearing 
losses exceeding 50 dB at one or 
more frequencies in one or both ears. 
Twenty-four of 124 (19%) had hear­
ing losses exceeding 60 dB at one or 
more frequencies in one or both ears. 
Most had various degrees (~20 dB) 
of hearing loss at multiple frequen­
cies in one or both ears. 

Sixteen of 330 firefighters (5%) 
failed the NFPA criteria for hearing 
acuity, including eight (2%) who 
also failed the medical workshop 
standard. Only one firefighter (0.3%) 
who failed both of these criteria was 
judged unfit by the attending physi­
cian. None of the firefighters failed 
the most liberal audiometric criterion 
chosen, which comes from the 
Department of Transportation stan-
dard. 9 · 

Pulmonary Function 
A total of 19 of 334 firefighters 

(6%) had either a percent-predicted 
forced vital capacity (PVC) value or 
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TABLE 3 
Performance Failures of Total Cohort on Study Criteria 

Resting Blood Mini-Fitness 
Source Pressure Evaluation 

Proposed revision 7/340 (2 .0%) NA 
NFPA 1582 

Medical workshop 1/340 (0.3%) 7 /336 (2%) 
Additional criteria 3/340 (0.9%) NA 

selected for 
present study 

Total failures 7 7 

Visual Acuity Audiometry 

5/335 (1%) 16/330 (5%) 

1/335 (0.3%) 8/330 (2%) 
NA 0/330 (0%) 

5 16 

Pulmonary Function 

NA 

NA 
%FVC < 70: 1/334 (0.3%) 
%FVC <65 : 1/334 (0.3%) 
%FVC <60: 0 
%FEV1 < 70: 3/334 (1 %) 
%FEV1 <65: 0 
%FEV1 < 60: 0 

4 

Total 

28 

17 
7 

33* 

* Grand total is less than sums of subtotals because of individuals who failed on more than one criteria. 

1-second forced expiratory value 
(FEY 1) of less than 80%. For these 
individuals, the mean percent­
predicted FYC was 80, with a stan­
dard deviation of 6. Their mean per­
cent-predicted FEV1 was 77, with a 
standard deviation of 6. Only four 
failed any of the pulmonary function 
criteria selected for the present study. 
None of these four subjects was 
judged unfit for duty. No subjects 
were found to have a percent­
predicted FYC of less than 60%. One 
firefighter's percent-predicted FYC 
was less than 65%. Three other fire­
fighters had a percent-predicted 
FEY 1 of less than 70%. No subjects 
had a percent-predicted FEY I of less 
than 65%. 

Table 3 summarizes the perfor­
mance failures of the entire cohort on 
all of the study criteria. 

Comparisons of Attending 
Physician Determinations of 
Fitness for Duty vs NFPA and 
Workshop Criteria 

Two-by-two tables that compare 
attending physicians' fitness deter­
minations with simulated NFPA and 
medical workshop determinations 
are shown in Table 4. 

Among individuals determined 
unfit by any NFPA criteria, only two 
were unfit per the attending physi­
cians' determinations (2 of 28; 7%). 
Among individuals determined fit by 
all NFPA criteria, 98% were fit per 

TABLE 4 
Attending Physician Determinations 
vs Selected Study Criteria 

Criteria 

Al l NFPA criteria 
Unfit 
Fit 

NFPA audiometry 
Unfit 
Fit 

All workshop criteria 
Unfit 
Fit 

Workshop audiometry 
Unfit 
Fit 

Attending 
Physician 

Determination 

Unfit Fit 

2 7 
26 293 

8 
15 307 

4 4 
13 304 

8 
7 315 

the attending physicians' determina­
tions (293 of 300; 98%). 

Among individuals determined 
unfit by any workshop criteria, four 
were unfit per the attending physi­
cians' determinations (4 of 17; 24%). 
Of the nine firefighters who were 
failed by an attending physician, one 
had not completed the mini- fitness 
evaluation. Four of the remaining 
eight failed one or more medical 
workshop criteria (4 of 8; 50%). 
Among individuals fit by all medical 
workshop criteria, 99% were fit per 
the attending physicians' determina­
tions (304 of 308; 99%). 

Among individuals determined 
unfit by NFP A or medical workshop 

hearing standards, only one was de­
termined to be unfit by an attending 
physician (1 of 16; 6%; and 1 of 8; 
12%; respectively). 

Discussion 
Attending physicians failed only a 

minority of those individuals who 
would have failed any of the NFP A 
or medical workshop criteria. This 
lack of agreement has several likely 
contributing explanations. When the 
examining physicians reviewed the 
exclusion criteria from the proposed 
revision of NFPA 1582, they tended 
to feel that the criteria were too strict 
and not supported by hard evidence. 
In the case of the medical workshop 
criteria, most of the initial examina­
tions had been done prior to the 
workshop. Without mandatory, ob­
jective cutoff criteria already in 
place, it seems likely that physicians 
were reluctant to judge as unfit those 
individuals who were actively work­
ing as firefighters without reported 
difficulties. Further support of this 
explanation is the fact that three in­
dividuals who failed medical work­
shop criteria were examined after the 
workshop and were still determined 
to be "fit" even though the attending 
physicians had agreed as a group that 
such abnormalities should render a 
firefighter unfit. 

The lack of objective criteria that 
were agreed upon beforehand and 
uniformly applied resulted in dis-
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qualification of some individuals 
from duty, even though others had 
equally poor or worse test results. 
For example, two firefighters with 
resting diastolic blood pressure val­
ues of 106 and 110, respectively, 
were determined to be "fit", while 
one individual with a resting dia­
stolic blood pressure value of 106 
and several others with lower dia­
stolic values were found to be "unfit" 
at least in part on the basis of high 
blood pressure. Therefore, the uni­
form application of objective criteria 
appears to be important in terms of 
fairness and consistency. In addition, 
such a system ensures that those 
firefighters with the most severe ab­
normalities are at least temporarily 
disqualified until the abnormalities 
are corrected. 

This study did not consider that 
the attending physician may be inte­
grating other information from the 
medical history and examination, 
such as comorbidities, health behav­
iors, and risk factors for chronic 
illness, to make gestalt impressions 
of the worker's health status. (This 
will be investigated in a companion 
study.) Even if excellent numerical 
guidelines for determining fitness 
existed, it would seem important to 
allow the integration of clinical acu­
men and impressions. The potential 
likelihood of arbitrary decisions in­
definitely disqualifying individual 
firefighters should be decreased by 
allowing for the treatment of correct­
able problems and by offering an 
appeals process with a second opin­
ion by a specialist or occupational 
physician. 

Individual Examination 
Components 

Assessment of resting blood pres­
sure had a significant yield, 10%, for 
finding blood pressure elevations 
(> 140/90). How many of these rep­
resent hypertension, transient eleva­
tions, or "white coat" elevations is 
unknown. The risk of incapacitation 
during duty because of sustained 
high blood pressure is unknown. 
Even the strictest guideline (NFPA), 
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however, would have disqualified 
very few firefighters (2%). True per­
sistent elevati~ns in blood pressure 
of this magnitude (:::::80/100) can be 
confirmed by repeated measure­
ments over time and lowered with 
treatment to acceptable levels. 
Therefore, the proposed NFP A 
guideline for resting blood pressure 
seems quite reasonable. The final 
approved 1997 NFPA 1582 main­
tained the same numerical criterion 
for blood pressure. 10 

Seven firefighters would have 
failed the medical workshop guide­
line for post-mini-fitness evaluation 
blood pressure. The risk associated 
with having an exaggerated blood 
pressure response to this test is un­
known. Attempts to standardize the 
performance of this test among the 
various hospitals also created a num­
ber of practical and theoretical diffi­
culties. The validity of such a test in 
determining whether a firefighter is 
physically capable of carrying out 
HAZMA T duty is also unknown. 
Because of all of these consider­
ations, this evaluation was elimi­
nated from subsequent examinations 
by the consensus of the examining 
physicians and the investigators. 

For visual acuity, like resting 
blood pressure, a significant number 
of abnormalities were found. Even 
the strictest (NFPA) fitness guide­
lines would have disqualified very 
few firefighters, while the medical 
workshop criteria would have failed 
only one subject on the basis of his 
vision. In essentially all cases, these 
deficits should have been easily cor­
rected with appropriate refraction. In 
the absence of data showing that a 
corrected far binocular vision of 
20/40 is inadequate, the workshop 
criteria might be stringent enough for 
cases that for some reason cannot be 
corrected to 20/20 or 20/30. 

The high prevalence of abnormal 
audiometry (38%) in this study is 
consistent with firefighters' known 
risk for hearing loss.7

•
11 Because ag­

ing is also associated with hearing 
loss and results are usually judged 
relative to "normal" hearing (0 dB), 

some of those rated as "abnormal" 
may have hearing no worse than 
expected for their age. Nonetheless, 
given the sheer quantity of abnor­
malities and their severity in many 
cases, audiometry clearly has a high 
clinical yield in this population. The 
results also highlight the need for 
comprehensive hearing conservation 
programs for firefighters that include 
both hearing protective devices and 
engineerin~,-~?ntrols to reduce noise 
exposures. 

In addition, 5% of our cohort had 
hearing impairments severe enough 
to disqualify them by the proposed 
NFPA standard. Preliminary analysis 
of follow-up examinations suggest 
that more firefighters would fail this 
standard every year as cumulative 
hearing losses produce greater defi­
cits. Because the proposed NFPA 
standard did not allow for correction 
by hearing aids, and few of the fail­
ures are likely to be reversible, the 
application of this standard could 
have had serious implications for 
manpower and could have produced 
legal challenges to its implementa­
tion. 

The final 1997 NFPA 1582 10 

changed hearing requirements from 
Category A to Category B condi­
tions. t It also specified that to be 
disqualified, a firefighter "in addition 
to the above (failing the minimum 
numerical hearing requirements), is 
unable to pass a job-specific func­
tional hearing task OR a Hearing In 
Noise Test." 10 Although the final 
1582 standard is more liberal than 
the proposed one, direct studies of 
job safety and performance as a 
function of hearing impairment are 
needed. In addition, studies of simu-

t The NFP A defines a Category A Medical 
Condition as precluding "a person from perform­
ing as a fire fighter in a training or emergency 
operational environment by presenting a signif­
icant risk to the safety and health of the person or 
others." Category B conditions are conditions 
that, based on their "severity or degree, could 
preclude a person from performing as a fire 
fighter in a training or emergency operational 
environment by presenting a significant risk to 
the safety and health of the person or others." 10 
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lated firefighting and HAZMAT 
duty could also help detennine the 
degree of hearing deficit that begins 
to impair job performance and 
safety. Such investigations should 
also assess whether or not conective 
devices can or cannot be worn safely 
during active duty. Research should 
also address the design of appropri­
ate "job-specific functional hearing 
task." 

The workshop audiometric criteria 
would have disqualified only half as 
many firefighters as the proposed 
NFP A standard and also allowed for 
conection. They would appear to be 
more practical unless proven to be 
inadequate in protecting safety. The 
Department of Transportation crite­
rion9 would not have disqualified 
any firefighters. The present investi­
gation, however, cannot support or 
refute the appropriateness of any of 
the hearing standards studied. Again, 
research on job safety and perfor­
mance as a function of hearing im­
pairment and studies of simulated 
firefighting are needed to more ob­
jectively verify minimum hearing re­
quirements. 

Spirometry produced a small but 
not insignificant number (6%) of ab­
normalities (either a percent-pre­
dicted FVC or FEV I less than 80% ). 
Very few firefighters had spirometry 
values worse than any of the study 
criteria, and none were worse than 
65% of predicted. The usefulness of 
spirometry in determining fi tness for 
the use of a self-contained breathing 
apparatus (SCBA) is not clear-cut. 
Trial respirator use may be helpful. 14 

In this study, all of the subjects had 
already been working as firefighters 
and wearing SCBAs in the course of 
their regular municipal firefighting 
duties. This study suggests thq.t spi­
rometry plays little role in determin­
ing fitness for duty. Spirometry may 
be useful, however, in identifying 
individuals who are at potential risk 

for subsequent losses of pulmonary 
function because of lower baseline 
function, as well as looking for lon­
gitudinal group trends. 

Conclusions 
Visual and acoustic acuity testing 

are essential components of fitness 
for duty determinations that can de­
tect potential safety problems. In the 
case of vision, the vast majority of 
deficits will be correctable. In the 
case of hearing, studies of simulated 
firefighting are needed to establish 
minimum hearing requirements and 
whether corrective devices can be 
worn safely during duty. The wider 
implementation of hearing conserva­
tion programs is also crucial in pre­
venting further hearing losses. As­
sessment of resting blood pressure 
seems prudent to identify persons 
with possible hypertension and to 
temporarily disqualify those with 
pressures persistently ~ 180/100 un­
til conected. 

The adoption and uniform applica­
tion of objective criteria will deter­
mine fitness for duty in a more con­
sis tent manner. Temporary 
disqualifications from fitness for 
duty should provide an impetus for 
the correction of reversible abnor­
malities in many cases. 
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