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Respiratory Protective Devices: Rates of Medical
Clearance and Causes for Work Restrictions
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Background There are no published data on the outcomes and benefits of medical
evaluations for the use of respiratory protective devices. We, therefore, conducted a
retrospective database and chart review to assess the rates of medical clearance and causes
for work restrictions at a Department of Energy complex.

Methods All workers with work restrictions or denied clearance over a one-year period were
identified and their medical records abstracted.

Results Of the 5,569 workers who received medical evaluation, only 71 (1.3%) received
limitations on respirator use documented in their medical record. Of the 65 workers with
sufficient medical records for additional analysis, 9 of the 5,569 workers (0.2%) were denied
medical clearance, while 56 workers (1.1%) received work restrictions. Pregnancy was the
most common cause for denying medical clearance for respirator use. Lung disease,
cardiovascular disease, and claustrophobia were the most common causes for work
restrictions. Physical examination and spirometry added little to the detection of relevant
medical conditions.

Conclusions We conclude that few workers fail medical clearance for respirator use or
receive work restrictions. Data on adverse events from respirator use are needed to help
design appropriate medical evaluations and uniform criteria for work restrictions or denial of
medical clearanceAm. J. Ind. Med. 35:390-394, 1999 © 1999 Wiley-Liss, Inc.
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INTRODUCTION outcomes and benefits of these evaluations have not been
well studied. Medical evaluations currently range from
The United States Occupational Safety and Healtlelf-administered questionnaires to physician interviews,
Administration and the American National Standards Instphysical examinations, spirometry, and exercise testing.
tute require that workers receive medical clearance prior fespite extensive work on the physiologic and psychologic
respirator use (ANSI, 1992; OSHA 29 CRF 1910.134). Th&ffects of respirator use, there are few data on rates of
medical clearance for respirator use following medical
evaluations (Harber, 1984, 1988; Harber et al., 1996;
Whniversity of Washington, Seattle, WA Hodous, 1986; Louhevaara, 1984; Morgan, 1983; Raven et
2Hanford Environmental Health Foundation, Richland, WA al., 1979). In addition, the physician-determined causes for

“Fluor Daniel Hanford Inc., Richland, Wi o , work restrictions have not been well characterized in
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who are current smokers, have history of cardiovascul®BLE I. Demographic Data of 65 DOE Employees Denied or Restricted
disease, pulmonary disease, hypertension or symptomsndfespirator Use During 1996

dyspnea, chest discomfort or wheezing as requiring addi-

tional medical evaluation. Based on the questionnaire, itAge

likely that large segments of the respirator-wearing popula-Mean (SD) 46 (8.4)
tion will require additional medical evaluation prior to Range 22-66
receiving medical clearance for respirator use. Given tlgender
widespread use of respirators and the frequency of medicafiale, n (%) 48 (74)
evaluations, we assessed the rates of medical clearance afihae n (%) 14 (21)
causes for work restrictions at a large occupational healtHissing 30
services contractor serving a United States DepartmentRéfe
Energy (US DOE) complex. Caucasian, n (%) 53(81)
African-American 5(8)
Other 4 (6)
METHODS Missing 3(5)
Respirator user, n (%)? 48 (74)
Following approval by the Human Subjects Committeg,rent smoker, n (%) 14 (22)

at the University of Washington, a retrospective computer-
ized database review was performed by the occupatioR@hmative response to “Have you ever worn a respirator, either at work or recreationally
medicine services contractor serving a US DOE complexeh as SCUBA Diving?”

The total number of workers evaluated for respirator clear-

ance between January 2, 1996 and December 31, 1996 was

determined. All workers who received physician-imposed. . . . . L .
work restrictions for use of respirators or were denieg'ta- Medical history, physical examination, and spirom-

respirator clearance were identified, and their medicgvy_\ll_vﬁre ri\;'r?t\)lvfidr?n? ;oddeid allshinct)rr:al ?]r aibml)rrzalrﬁin
records were abstracted, stripped of personal identifyin € contribution of medical history, physical examina-
information. and reviewed tion, and spirometry towards physician decisions regarding
' ) - . . . __,work restriction or denial of medical clearance was deter-
All workers at this facility routinely receive a medical _. . .
surve hysician interview, review of medical histor mined by review of abstracted medical records by an
Y, physician . ybccupational medicine physician (G.P.). If factors contribut-
physical examination, and spirometry for purposes of res[?r'fg to decisions about work restrictions or denial of clear-

rator qualification. Physicians performing the evaluatlonasnce were not well defined, all reasonable factors recorded

considered a broad range of medical conditions, environmqm-,[he medical records were considered as contributing

talt_fa_atct(_)rs, tipesthof_ rgstp |rat_orst_ requflrf_etd, anfd Ievel_s wards the physician’s decision. Analysis was performed
activity'in making their determination ot fitness for rGSp'ra_sing SPSS for Windows Version 6.1. Preliminary results

'tor use. The physi.cians had previou§ly been provided wi re shared with contractors, physicians, and workers’
institutional guidelines for the evaluation of respirator USerapresentatives.

describing commonly applied principles of assessment for
respirator use. Physical examinations included vital SIIRESULTS
general appearance, and standardized examination of each

organ system recorded by checklist. Abnormalities were Between January 2, 1996 and December 31, 1996,
further described with written comments. Physical examing;569 workers at a US DOE complex were evaluated for
tion was typically comprehensive as most individuals wek@edical evaluation for respirator clearance. Retrospective
enrolled in multiple occupational health surveillance pracomputerized database review by the occupational health
grams; however, special consideration to examination of tBgrvices contractor and our review of abstracted medical
cardiovascular system, eyes, respiratory system, skin, agdords identified 71 workers (1.3%) as being denied
musculoskeletal system was recommended as part of tegpirator clearance or having work restrictions imposed by
respirator clearance examination. The guidelines suggesteghysician regarding the use of respirators. Sufficient
an FVC of less than 80% or an FEWf less than 70% information was present in the abstracted records to deter-
predicted as criteria requiring clinical correlation whemine the causes for work restrictions and denial of medical
assessing a worker for respirator use. The guidelines did rigarance in 65 of the 71 workers (92%); these workers were
provide any specific clinical or spirometry criteria thatised for subsequent analysis. Demographic data on these 65
would result in restriction for respirator use, leaving thisvorkers are presented in Table I; the causes for work
determination to the evaluating physician. Spirometry wasestrictions and denial of medical clearance for respirator
performed in accordance with American Thoracic Societyse are listed in Table II.
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TABLE II. Reasons for Work Restrictions and Denial of Medical process and resulted in one individual receiving a work
Clearance for Respirator Use Among 65 DOE Workers, 1996* restriction due to first degree AV block.
Medical evaluation components of history, physical
Condition  Condition examination, and spirometry were evaluated by an occupa-
identified identified by ~Abnormal  tional medicine physician to determine their respective
Cause for work restriction by history examination spirometry  contributions towards physician decisions regarding work
restrictions or denial of medical clearance. For each medical
Claustrophobia 13 0 1 condition, the contribution of medical history, physical
Lung disease examination, and the presence of spirometric abnormalities
Asthma 9 2 4 is listed in Table Il. Of the 65 workers who received work
Emphysema 3 1 2 restrictions or denial of clearance, medical history contrib-
Sarcoidosis 1 0 1 uted to the physician’s decision in 58 workers (89%).
Cardiovascular disease Physical examination revealed findings leading to restric-
Coronary artery disease 10 1 2 tions in 16 workers (25%), and was the sole reason for work
Cardiac arrhythmia or syncope 3 1 0 restriction or denial of clearance for 3 workers (5%). The
1st degree heart block 0 0 0 reasons for work restrictions based on physical examination
Facial skin conditions alone included uncontrolled hypertension & 2) and
Pseudofolliculitis barbae 3 0 0 perforated tympanic membrane £n1). Abnormal spirom-
Contact allergy to respirator mask 1 1 0 etry contributed towards decisions for work restrictions in 11
Skin cancer 1 1 0 workers (17%), and was the sole cause for imposing work
Previous facial surgery 1 1 0 restrictions in 5 workers (8%). Using the entire cohort as the
Pregnancy 4 2 0 denominator (= 5,569), medical history, physical examina-
Hypertension 0 3 1 tion, and spirometry contributed to physician imposed work
Musculoskeletal conditions restrictions or denial of medical clearance in 1, 0.3, and
Back pain 1 0 0 0.2%, respectively.
Neck/shoulder pain 2 12 0 Current cigarette smoking is listed in the new OSHA
Gastrointestinal conditions respirator questionnaire as a criterion for additional evalua-
Crohn’s disease 1 0 0 tion. Fourteen (22%) of the workers who received restric-
Recurrent nausea 1 0 0 tions on respirator use were current smokers. Of these 14
Neurological conditions workers, restrictions were imposed due to obstructive lung
Seizures 1 0 0 disease in 4, hypertension in 2, and coronary artery disease
Headaches 1 0 0 in 1, and first degree heart block in 1. The remainder of the
Facial nerve pain 1 0 0 conditions were not directly attributable to cigarette smok-
Diabetes mellitus on insulin 1 1 a ing (pregnancy, musculoskeletal pain, Crohn’s disease,
Perforated tympanic membrane 0 1 0 claustrophobia, syncope). The prevalence of smoking in the
Recent urological surgery 1 a 2 entire year’s cohort of respirator users is unknown; however,

analysis of a sub-cohort of 413 workers presenting for
*Individual workers may have had more than one reason for work restrictions. respirator medical evaluation over a one-month period of
“incomplete data for one subject. time found the prevalence of current smokers to be 23%
(Pappas et al., 1999).

Nine workers (0.16%) were denied medical clearand@ISCUSSION

for respirator use. The most frequent cause for denying

medical clearance was pregnancy={i). The remaining 5 Our retrospective review of 5,569 medical evaluations

were each denied medical clearance for the followingerformed for respirator clearance found rates of work
reasons (one each): exertional chest pain, uncontrollesstriction or denial of medical clearance to be very low in

hypertension with blood pressure 230/110, atrial fibrillatiorthis population of employees facing radiation, physical, and
recent urological surgery, and refusal to complete physicgdiemical hazards at a large US DOE complex. These
examination. An additional fifty-six workers (1%) receivedevaluations included all of the respirator clearance examina-
work restrictions for respirator use. Several subjects rgens performed by the occupational medicine contractor in
ceived ECGs as part of other (non-respirator) medicaB96 for all classes of workers, including environmental and
surveillance programs at the DOE site. As this informatiolaboratory technicians, facility operators, engineers, scien-
was available to the physicians performing the respirattists, and laborers. Only 1.3% of workers were found to have
medical evaluations, it was included in the decision makirgpnditions that restricted their use of respiratory protective
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devices. The most common single cause for work restriction There are several limitations to this study. Chart review
was claustrophobia (0.2% of workers). Lung disease, hearay not have identified important components of the
disease, and facial skin conditions were also frequentiyedical evaluation, such as assessment of workplace risks
reported as causes for work restrictions. or severity of impairments. In addition, physicians may not
Medical history was the factor that most commonlyave provided chart documentation of all the information
influenced physicians’ decisions to impose work restrictiongsed in their decision-making processes. Physician decisions
or deny clearance. Physical examination and spirometry hagy reflect an assessment of overall fitness for duty as
limited incremental benefit above medical history for suggesipposed to simply medical clearance for respirator use,
ing conditions resulting which resulted in work restrictionsgespite the stated purpose of the evaluation. Second, some of
Only 8 workers (0.1%) received restrictions on the use @ie data were collected while a questionnaire on medical
respiratory protective devices based on physical examingearance was being tested during a one-month period. This
tion or spirometry findings, independent of medical historynay have biased physician results; however, it is likely that
This finding suggests that a carefully constructed questiofie pias would have resulted in favor of worker health and
naire may be a useful instrument for identifying workergafety and resulted in additional work restrictions. Third,
who may be at increased risk for adverse events relatedid@ntification of workers was dependent on a computerized
respirator use. The recently released OSHA respirator qUggiahase search in which only workers with physician-
tionnaire may prove effective in this regard; howevegesignated work restrictions for respirator use were recog-
validation of this questionnaire is needed. nized. There may be workers who have conditions resulting
~Medical evaluations for respirator clearance are dgy restrictions on respirator use who were not identified by
signed to protect the health of workers. However, there gig qicians as having restrictions for respirator use. For this

limited data on the type' and frequency of adverse eVe%gason, the rates and proportions provide only estimates, and
related to respirator use in the workplace. We have recen 4y underestimate the true rates. Finally, these results

shown that many workers with chronic medical COnd'tlonfeﬂect the outcomes from a single workforce and medical

are cleared for respirator use and our current questionnawe .
clearance protocol, and may not be generalizable to all other

has good sensitivity to identify workers who cannot be .
9 Y fy ohorts. However, the site tested represents a large and

cleared for respirator use without restrictions (Pappas et ag., : .
) . iverse group of workers and the medical evaluation proto-
1999). Many workers who are cleared have impairments or

health conditions similar to those who fail respirator cIeaF—OI 's one thatis commonly applied. . .
We conclude that few workers fail medical clearance for

ance or receive work restrictions. Without data on adverse ) L i
events related to respirator use, it is difficult to assess tﬁ%sp{ra_tor use or recelve_work re_stnctlo_ns. _The pau_clty_ of
value of medical clearance examinations, appropriate exaffiSt'ictions, lack of consistency in application of criteria,
nation content, or criteria for work restrictions. Nonetheles&nd limited incremental benefit from physical examination
the very low rates of work restrictions or denial of respiratdind SPirometry lend support to the recently revised OSHA
clearance suggest that adverse events associated with régfgPiratory Protection Standard offering the use of question-
rator use are uncommon. Understanding of the spectrum&#rés as a means of identifying workers who may benefit
adverse events caused by respirator use and risk factors/fgm additional medical evaluation. However, the clinical
those events is necessary to design medical evaluations figctiveness and cost-effectiveness of the new OSHA
protect worker health and safety without wasting time arfijestionnaire have yet to be determined. Given the broad
resources. spectrum of the mandatory questions of the new OSHA
Four Workers were exc|uded from respirator use due westionnaire, itis I|ke|y that many of the workers who are
pregnancy. It is the practice of the physicians at the US Dagentified by the questionnaire as requiring additional evalu-
facility studied to exclude pregnant workers from respiratd@tion will not receive restrictions on respirator use. In our
use to protect the mother and developing child frofgohort of respirator users, 23% of workers (approximately
potentially harmful environments. The exclusion is not300) would have been sent for additional evaluation on the
based on concern for adverse effects of the respirator its@@isis of current cigarette smoking alone; the number of
The new OSHA 1910.134 regulation does not ask abowprkers subsequently receiving restrictions for smoking
pregnancy in its mandatory questionnaire. At present, theglated conditions was only 8.
are no good data on respirator use in pregnancy. In the Questionnaire-based respirator clearance evaluations
absence of data, it seems prudent to base decisionsnoust be linked to post-placement evaluation of workers who
respirator use in pregnancy on: 1) the risks of the envirohave difficulties with respirator use. However, we believe
ment to the mother and the developing child, rememberiggnergency response personnel, workers with high exertional
that protective equipment may fail, 2) and the capability afemands, and workers requiring the use of self-contained
the mother to tolerate the protective equipment required. breathing apparatus may represent groups who require more
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detailed evaluation than can be provided by a questionnaliteber P, Barnhart S, Boehlecke BA, Beckett WS, Gerrity T, McDiarmid

alone. The high rate of medical clearance and very low raff Nardbell B, Repsher L, Brousseau L, Hodous TK, Utell MJ. 1996.
spiratory protection guidelines. This official statement of the American

of restrictions argues for research and reappraisal of in-degfracic Society was adopted by the ATS Board of Directors, March 1996.
medical evaluations for respirator clearance. Research AnJ Respir Crit Care Med 154:1153-1165.

adverse events rellated to respirator use is needed to eStam%us TK. 1986. Screening prospective workers for the ability to use
protocols for respirator clearance that protect worker healispirators. J Occup Med 28:1074-1080.

and safety, while ut|I|2|ng valuable resources in an EﬁICIerI]_'i)uhevaara VA. 1984. Physiological effects associated with the use of

and effective manner. respiratory protective decvices. A review. Scand J Work Environ Health
10:275-281.
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