Effects of Industrial Respirators on
Respiratory Timing and Psychophysiologic

Load Sensitivity
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Loads i d by industrial respirators include inspiratory
flow resistance and dead space. Eleven normal subjects were
studied at five levels of treadmill exercise (from resting to
peak) with and without a respirator surrogate load (single
air-purifying cartridge plus 300 ml dead space). Analysis of
variance with linear contrasts was used to separate interper-
sonal from respirator effects. The respiratory pattern was
significantly affected, prolonging inspiration, decreasing peak
inspiratory flow rates, and increasing tidal volume. Sensitivity
to respiratory ioads was measured by the magnitude estima-
tion method; the respirator load, but not exercise, decreased
load sensitivity. Interpersonal differences in load sensitivity
were relatively large. This study suggests that tolerance to
respiratory loads similar to those of respirators may be sig-
nificantly affected by respiratory timing and load sensitivity
adaptation. Poor tolerance by some workers might be related
to abnormal psychophysiologic load sensitivity.

R:spirators, personal protective devices for protec-
ion against inhaled toxins, are worn by many
American workers. Physicians are involved in medically
certifying workers for respirator use ' and must also
occasionally consider their use in persons with respira-
tory disease. For example, the Cotton Dust Regulations®
state that a physician’s opinion about ability to use a
respirator may eliminate a worker’s job, and the Arsenic
Standard refers certain respirator users to a “physician
with training in pulmonary medicine.”” Respirators
have been suggested for use in nonoccupational settings
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for prevention of hypersensitivity pneumonitis® and ex-
ercise-induced bronchospasm® as well as for protection
against ozone.'®

Therefore, an understanding of their effects is needed.
In addition to imposing physiologic burdens, they may
produce “subjective” discomfort which precludes their
use in some persons. Several studies have indicated poor
compliance with proper use,'"'® and Levine'® demon-
strated that intermittent use may be no better than
non-use. Additionally, understanding adaptation to res-
pirator use may facilitate understanding of tolerance of
other respiratory loads.

Several previous studies'** have shown effects upon
peak work tolerance and ventilatory flows. These have
led to opposite conclusions about the need for clinical
physiologic testing. Raven et al®® concluded that specific
pulmonary function tests (eg, maximum voluntary ven-
tilation) should be done, whereas Hodous et al*® con-
cluded, “if a worker was performing his duties without
problems without a respirator, it is unlikely that a
respirator will cause difficulty.”

Use of a respirator may be determined by ability to
overcome the adverse effects of the respirator on ven-
tilatory mechanics (eg, total resistance and dead space)
or by respiratory control effects. To investigate whether
dead space and inspiratory flow-resistive loading (sim-
ilar to that of many respirators) had important effects
on variables other than the “mechanical” factors such
as flow and pressure, we studied respiratory timing and
sensitivity response in a group of volunteers in an
exercise laboratory setting. These studies demonstrated
significant effects, suggesting that such “nonmechani-
cal” factors may be important determinants of satisfac-
tory adaptation to such loads.

Methods

Eleven healthy volunteers were studied in a protocol
approved by the UCLA Human Subject Protection Com-
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mittee. Six were women; the subjects were between 22
and 89 years of age. After explanation of the study, each
signed an Informed Consent Statement and underwent
a limited medical interview and examination. Spirome-
try was performed with a dry rolling seal spirometer
(Ohio 822, Houston).

Subjects employed a noseclip and breathed through a
mouthpiece with a low-resistance one-way Koegel valve.
Pneumotachographs (Fleisch No. 8) on the inspiratory
and expiratory limbs and pressure transducers (MP-45,
Validyne, Northridge, CA) were used for flow measure-
ment. A tap at the mouthpiece was connected to a
pressure tranducer (MP-45, Validyne, Northridge, CA)
te measure mouth pressure. Expired air passed through
a large low resistance mixing chamber in contact with
a water reservoir to allow expired air to reach thermal
equilibrium with the ambient temperature prior to pass-
ing through the expiratory pneumotachograph. Ampli-
fiers (Hewlett-Packard 7754, 8805C, Waltham, MA)
conditioned the signals. A respiratory integrator (Hew-
lett-Packard 8815) was used as a flow integrator to
measure inspiratory volumes. Gas tensions (Ng, Og, COg)
were measured with a respiratory mass spectrometer
(Perkin-Elmer Model 1100, Pomona, CA). A tap at the
distal end of the mixing circuit was used for measuring
mixed expired gas tensions. The signals from the expir-
atory pneumotachograph, cardiotachometer, and gas
tension analyzers were digitized (Hewlett-Packard
47310A) and analyzed on-line by a microcomputer
(Hewlett-Packard 9825, Corvallis, OR). The program
employed has been previously described.”” The signals
from the inspiratory pneumotachograph, mouth pres-
sure transducer, and respiratory work integrator were
digitized (Hewlett-Packard 47310A) and recorded on
tape for subsequent off-line analysis by another micro-
computer (Hewlett-Packard HP85, Corvallis, OR) which
was also used for the subsequent statistical analyses.
Computer programs were developed specifically for this
study and were validated prior to utilization. Mixed
expired gas tensions were read from the calibrated
digital display of the mass spactrometer.

A respirator load was simulated by imposition of an
inspiratory flow resistance and dead space load. The
resistance consisted of a single acid-mist respirator
cartridge (MSA, Pittsburgh). Its flow-pressure char-
acteristics were approximately linear in the flow range
of 0.2 to 1.5 L/s, and its resistance was 5 cm of HyO/L/
s in this range. A 300-ml cylindrical dead space, chosen
to be slightly less than the physical mask volume of a
large full-face mask, was placed between the mouthpiece
and the valve.

Oxygen consumption and CO,; excretion were deter-
mined by the mixed expired method®; values were
expressed in standard temperature and pressure (STP)
terms. Oxygen consumption and carbon dioxide excre-
tion were also measured using a breath-by-breath
method®” during unloaded breathing. Results were sim-
ilar to those obtained by analysis of mixed expired gas.

The respiratory pattern was characterized by several
parameters: inspiratory time (T)), expiratory time (T.),
total respiratory cycle time (T..), average inspiratory
flow rate (tidal volume/T,, V./T)), duty cycle (Ti:Ti.),

and peak inspiratory flow rate. An additional parameter
described the “squareness” of the inspiratory flow pat-
tern; the “time average” inspiratory flow rate was
determined by averaging the inspiratory flow rate for
each 20-ms period of each breath. The time for which
flow was greater than this average was then deter-
mined. Respiratory timing periods were calculated by
considering the inspiratory period to be that period in
which there is positive inspiratory flow, and the total
time (T..) to be the period from the initiation of inspir-
atory flow of one breath to that of initiation of inspira-
tory flow for the subsequent breath. T, was determined
by subtraction of T; from T,,; thus an end-inspiratory
pause, if any, is included in the T,.

Sensitivity to inspiratory flow-resistive loads (load
scaling) was determined by the technique of magnitude
estimation. A series of 10 inspiratory flow resistances
were presented in random order for two breaths each,
separated by several breaths with no added resistence.
The resistances were approximately linear and ranged
from 1 to 30 cm of HyO/L/s. The individual resistance
elements were constructed of fine mesh wire, paper
laboratory filters, and gauze held in place by a wide
mesh screen. Each resistance element was placed in a
4-inch polyvinyl chloride pipe holder for easy use. Dur-
ing the load scaling procedure, a “Y” device was utilized;
one limb of the Y was connected to the inspiratory limb
of the breathing circuit, a second limb was connected to
a DuBois shutter, and the third limb was used for
placement of the resistance elements. With the shutter
open, the investigator could change the resistance in
the third limb without affecting the respiratory sensa-
tion of the subject, since there was minimal resistance
to breathing through the second limb. When the resist-
ance was in place, the shutter was activated during the
expiratory phase of a breath, and the next inspiration
was therefore through the resistance element.

Each load scaling sensitivity determination was based
on estimates for 10 resistances. Prior to starting, the
highest resistance was pr ted to the subject to illus-
trate the method. The subject was then asked to “rate”
each of the 10 resistances. The subject wrote his/her
estimate on a form and was unable to see his/her
previous responses. Each subject’s load sensitivity for
each “set” was determined by Steven’s physchophysical
law (perception is proportional to a power of the stim-
ulus).* In this case, P = KR", where P is the perceived
resistance, R is the actual added resistance, and n is the
exponent describing the load sensitivity. A plot of log(P)
v log(R) was prepared, and a line was fitted using the
least-squares technique; the slope of the line estimated
the sensitivity (n). As described below, duplicate sets
were performed during rest, and the results were av-
eraged. The linear correlation coefficient (r) for the
line as well as the slope was recorded.

Each subject participated in the same protocol, which
is summarized in Table 1. After explanation of the study,
completion of an informed consent statement, limited
history and physical examination, and spirometry, the
subject was allowed to become accustomed to breathing
with the apparatus. The load scaling procedure was
then explained, and several sample resistances were
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added. A series of experimental periods followed. Each
period was at least six minutes, duration determined by
time necessary to reach stability (manifested by respi-
ratory rate and heart rate stability for at least 60
seconds before data collection). In general, only the rest
periods required extension. Although respiratory and
heart rate parameters were monitored continuously,
moeasurements for analysis were made in the last two
minutes of each period; if load scaling was performed in
a period, it was accomplished after measurements were
made. Load scaling required between 1 1/2 and four
minutes (requiring more time during rest because of a
lower respiratory rate). Temperature and humidity
were the ambient conditions in the heated and air-
conditioned exercise laboratory. Subjects were given
freo access to water before the study and during the
rest period. The “maximal” exercise was performed by
increasing the incline of the treadmill to a level which
the axperimenter estimated would produce exhaustion
in the subjects within several minutes; although the
anglo differed between subjects, it was the same for
each subject with and without the respirator load in
place. The measurements were begun 30 to 60 seconds
after onset of the maximal exercise.

Statistical analyses ware performed using parametric
methods. Paired ¢ tests were used to compare the results
in the comparable experimental periods (eg, rest loaded
with rest unloaded, maximal loaded with maximal un-
loaded). Two-way analysis of variance was used to detect
overell effects of respirator loading.*>® Analyses were
performed for each of the physiologic variables to con-
sider the effects of subject and experimental period. The
F test; was used to determine whether the subject of the
experimental period had a statistically significant ef-
fect. If the experimental period was a significant factor,
then the method of linear contrasts®** was employed
to separate the effects of respiratory loading. For clarity
in presentation of graphic data, group means for each
period are displayed, although the statistical analyses
did not directly compare group means. A two-tailed P
less than .05 is considered statistically significant for
purpcses of this report.

Resuits

All subjects had normal forced expiratory volumes in
1 second (FEV, > 80% of predicted) and normal forced
vital capacities (FVC > 80% of predicted).*® No cardio-
pulmonary abnormalities were noted on examination.
Data from one subject who was unable to complete the
maximal exercise periods are not included in analyses
including these periods.

Respiratory timing results are shown in Table 2 as
group mean = SD. In addition, the analysis of variance
results are shown, including F for period effect, F for
“person” effect, and mean adjusted difference due to
respirator load (as determined by linear contrasts).
Respiratory rate was increased by exercise, but showed
no significant effect of the respirator load. However,
there were significant changes in the distribution of
time within the total respiratory cycle (T..). The in-
spiratory time (T,) was significantly prolonged by the
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Experinontal Pork
Load Speed Grade  Load Scaling

1. Rest - 0 0 +,+

2. Low = 2 0 +

3. Moderate - 3 0

4. High - 3 10 +

5. Maximal =] 38 Varied*

Rest period

6. Rest} + 0 0 +, +

7. Low + 2 0 o

8. Moderate + 3 0

9. High + 3 10 +

10. Maximal + 3.8 Varied

* Variable between subjects; same for periods 5 and 10 for each
subject.

+ Periods 6 to 10 were performed before periods 1 to 5 in some
subjects; assignment was random.

respiratory load. The duty cycle (T;:T..) wes similarly
affected. However, unlike the inspiratory time, the duty
cycle did not tend to be less affected at higher work
rates in comparison to lower work rates. Figure 1
illustrates the T, and Ty:T\,. results; the lines of loaded
and unloaded periods are approximately parallel for
T;:T., suggesting that the absolute magnitude of the
effect is indeperdent of the work level. Time with
greater than average inspiratory flow, a measure of
“squaring” of the inspiratory pattern, was significantly
increased by the dead space and inspiratory resistance
load. Expiratory time showed a minor, nonstatistically
significant tendercy to be decreased by the load. The
mean inspiratory flow rate (Vu:T;) showed no statisti-
cally significant changes due to the respirator load;
however, a tendency to be decreased at the two highest
work loads may be discerned in Table 2.

Pressures, volumes, flows, and oxygen consumption
sre reported in Table 8, employing a format similar to
that of Table 2. Peak and average mouth pressures
were, of course, increased by the load (although the
difference did not reach statistical significance at the
highest exercise levels due to the variability). Peak
inspiratory flow rate was depressed by the respirator
loading, and the magnitude of the effect was greatest
at the higher exercise levels. Tidal volume showed a
modest, but statistically significant increase due to the
load, but the observed increase of the minute volume
was not statistically significant. Oxygen consumption
and heart rate were not significantly affected by the
respiratory load.

The results of the magnitude estimation of added
resistive loads (load scaling) are shown in Table 4. The
mean sensitivity exponent was 0.758 without the load
at rest and 0.655 in the loaded state at rest. Figure 2,
illustrating the effect of the experimental periods on
load sensitivity, shows a consistent pattern: exercise
had no significant effect, while the dead space resistance
(respirator) load decreased sensitivity at each of the
three exertion levels studied (although only the overall
effect reached statistical significance). The correlation
coefficient relating In(P) and In(R) for each subject
averaged .90 at rest without the added load, and the
overall average was .83.
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TABLE 2

Respiratory Timing Results*
Exercise Level
Period F PersonF Load Effect
Rest Low Mod High Max
Rate (min™") NL 1460+501 19.30+49 2140+53 30.1£10.0 31.90+11.1 19.0f 153t NSi
L 1350+4.02 17.70+47 208055 282+92 3290+9.3
Inspiratory time (s) NL 154+062 131045 128041 1.11x041 1.12+043 59t 155f it
L 1.83+049 1.70+062 153+043 1.32+048 1.20+0.39
Duty cycle (x 100%) NL 33.70+59 39.28+47 4275+44 500750 5283+52 4331 1201 1t
L 3875+53 464140 4998x56 560669 6071+64
Mean inspiratory flow (L/s) NL 044+02 070+0.17 086+025 1.38x051 169+0.68 292f 11.5§ NS
L 049+0.14 069+017 085+021 123+0.34 1.52+0.40
Expiratory time (s) NL 3.07+113 205+072 177+076 1.16+056 1.05+058 229+ 16.41 NS
L 297+094 196+063 158x061 1.09+059 0.81+047

* Group means = SD for each exercise level are shown for periods with no load (NL) and with the respirator load (L). ANOVA F values are shown
for Period Effect and Person Effect. The last column indicates statistical significance of the effect of the load, as determined by linear contrasts.

tP<.01.
NS = not significant at P > .05.
§P <.05.
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Fig. 1. Respiratory timing. Duty cycle (inspiratory to total time
ratio) for periods with no load (dashed lines) and respirator load (solid
lines) and mean inspiratory flow rate without (dash-dot line) and with
(dotted line) the respiratory load are shown for each exercise level.
Points represent group averages for each period.

Discussion
Physiologic Adaptation

In this study, we examined the effects of respiratory
loads similar to those imposed by many industrial res-
pirators and certain lung diseases (inspiratory flow
resistance and dead space). Three groups of variables
were studied—*“mechanical” (pressures, flows, volumes,
O; consumption, heart rate), respiratory pattern, and
psychophysical (load scaling sensitivity). The mechani-
cal effects have been emphasized in most previous stud-
ies of the physiologic effects of respirators.”*'**® The
study was performed using several levels of submaximal
exercise as well as peak exercise.

Exercise produced the expected results—increases in
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flow rates and volumes, shortening of both inspiratory
and expiratory portions of the respiratory cycle, in-
creased metabolic activity, and increased heart rate.

Inspiratory loading per se did not significantly affect
the metabolic and cardiac parameters. This is istent
with previous studies.’*'®*'****®** Change in heart rate
by the use of a respirator may indicate an abnormal
response due to anxiety or physiologic factors* or may
be caused by carrying the weight of a self-contained
breathing apparatus respirator.”**®

Relatively small effects upon the mechanical factors
were noted. Tidal volume increased s}ightly, most likely
due to the dead space loading® ™ asd possibly due to
the inspiratory resistance per se.*” The dead space and
resistance components of the respirator load have off-
setting effects on minute ventilation. Inspiratory resist-
ance per se decreases minute ventilation.'®*****! Al-
though small increases in arterial and end-tidal CO,
tensions occurred with relatively low resistances,'®'®
Deno et al® showed significant hypercapnea due to large
resistances.

The pattern of breathing was affected. Peak inspira-
tory flow rates were decreased, and inspiration was
prolonged, both absolutely (T;) and in relative terms
(duty cycle). The inspiratory pattern tends to be
“square,” as suggested by the increase in inspiratory
time during which flow is greater than average. Since
minute ventilation is the product of the mean flow rate
and the duty cycle,*® increases in the latter may offset
decreases in the former.

Subjects use a mode of breathing during loading at
submaxiinal exercise which has not reached maximal
possible change. Although the respiratory load tended
to increase the inspiratory time, with high exercise and
the respirator load in place, the inspiratory time was
actually shorter than at low levels of exercise without
any respirator load.

These effects on respiratory timing noted in this study
are generally similar to those reported in previous
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TABLE 3
and

Exercise Level
Period F Person F Load Effect
Rest Low Moderate High Maximal
Peak mouth pressure cm NL  1.37 £043 161+044 219+029 277+044 382117 4597 3.6% t
H:0) L 426+122 6.00+1.00f 8.18+152f 1269+4.00 1575+5.16
Aveiage mouth pressure NL  0.64+0.21 0.82+032 112025 152+029 2.15+078 46.11 441 T
(cm H;0) L 285+075f 4.02+072t 5.12%1.16f 8.11+259% 1044 £3.76
Peak inspiratory flow (L/s) NL 0.68+0.32 1.14+024 148+028 225072 275+078 414} 7.8t 1
L 071017 1.04+016 1.29+021 1.87+044 235+049
Tidal volume (L) NL 063+031 086+027 1.12+064 152+084 172+072 195t 3831 i
L 089+034 117+044 129+044 163x075 1.82+074
Minute ventilation (inspira- NL 878 +2.81 1623 +4.19 2228671 4293+15.85 5541+18.34 391 NS§ NS
tory, L/min) L 11.85+256 21.80+4.87 26.37+591 33.40:x11.42 53.18+13.70
Oxygen consumption NL 025+0.12 071017 080+029 150+046 1.82+056 325t 7.2t NS
(L/min, STP) L 030+007 063+119 084+022 149+048 1.83+048
Heart rate (min™") NL 896+114 1005+19.5 1186+17.1 1426+263 1643270 1947} 4.2 NS
L 934x141 974+334 1150+164 1496+266 1586214

* Data are presented as in Table 2. NL = no load; L = load. Footnotes accompanying data in the Rest through Maximal exercise level columns
indicate statistical significance of differences due to use of the load at that exercise level (as determined by paired t tests).

TP<.01.
P <.05.
§ NS = not significant at P > .05.

TABLE 4
Load Scaling Sensitivity*
Exercise Level
Period F  PersonF  Load Effect
Rest Low Moderate High Maximal
Sensitivity (exponent) NL  0.753+0.31 0.857 = 0.41 0.744 = C.44 - 2.5t 7.0 i
L 0.655+0.35 0.651=0.32 0515+ 0.16 -

* Data were determined by magnitude estimation as defined in text with no load (NL) and load (L) at several exercise levels.

TP <.05.
iP<.01.
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Fig. 2. Load sensitivity. Load sensitivity (as defined in text) is
shown for several exercise levels without (solid line) and with (dotted
line) the respiratory load in place. Group averages for each period are
shown.

studies. Inspiratory resistance prolongs inspira-
tion,*'°**%42 glthough dead space itself does not affect
timing.*******® Hence, the observed effects are those of
resistive component. Expiratory phase shoriening,
which was not conclusively demonstrated in this study,
has been found by some workers®***7 but not by oth-
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ers.'®®® Considerable “reserve” in adaptation was
manifest since progressive decreases in the expiratory
time occurred as the level of exercise increased. It is
therefore unlikely that at low to moderate submaximal
exercise, expiratory time compression is the factor
which critically determines which worker can effectively
utilize a respirator.

The ventilatory pattern is also affected by disease
states, as recently summarized by Tobin et al.*® Asthma,
chronic obstructive pulmonary disease, and interstitial
lung disease all affect inspiratory timing and may there-
fore affect respiratory control effects in addition to their
effects on overcoming the ventilatory mechanical effects
of respirators.

These studies employed a dead space with a volume
chosen to be comparable to the water displacement
volwns of many full-face mask respirators. However,
the “effective” dead space of both actual respirators
and of our cylindrical surrogate is probably less than
this value due to air streaming.®**"***° External dead
space increases tidal volume,*®*® as does added inspira-
tory flow resistance. Sackner et al®® suggest that the
increases in tidal volume are greater in magnitude than
the actual added effective dead space. Since studies
showed no significant effect of dead space on inspiratory
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time or total respiratory cycle time, the increases ob-
served in this study are likely to be due to an effect of
the resistance rather than the dead space.

Several workers have investigated CO; loading during
exercise with respirators,””* but these studies may not
be directly applicable to analysis of effects of dead space
during exercise.*”*!

Psychophysiologic Adaptation

This study shows that psychophysiologic sensitivity
to inspiratory flow resistance is affected by the respi-
rator type loads. This study employed magnitude esti-
mation, a quantitative method of assessing sensitivity
to resistive loads®*®* based upon Steven’s general psy-
chophysical law,” which states that the perception is
related to a power function of the stimulus. This method
may be more “objective” than simple subjective ratings
of discomfort® because it is based upon the relationship
betw incr tsin tion and incr ts in stim-
ulus rather than the absolute level of the sensation
reported. Subjects appear to adapt to the respirator-
type load by decreasing their sensation of loads. With
the load in place, subjects were less affected by any
additional resistance which was added. Stubbing et al*®
showed that the ability to detect added resistance varied
in proportion to the background resistance. There have
been limited previous studies of effects of loading on the
magnitude of perception (rather than detection) of
added loads. Gottfried et al®” and Revelette et a1°® found
small decreases in load sensitivity induced by inspira-
tory-resistive loading at rest. Burdon et al®® however,
found that the sensitivity did not change;*® however, in
this experiment, the background load was only briefly
present, and the subject’s breathing patterns were con-
trolled by the investigators. Numerous other factors can
affect respiratory sensation.®>®®

Increased ventilation induced by CO; breathing did
not affect sensitivity,* suggesting that the effect noted
in the current study is due to the resistance rather than
the dead space component.

Although the empiric data and theoretic analysis
suggest an effect of respiratory loads on load sensitivity,
much of the overall variance in sensitivities is explained
by interpersonal factors rather than by the experimen-
tal period. Killian et al®® also noted large interpersonal
differences in sensitivity which are not explained by
disease states such as chronic obstructive pulmonary
disease which may decrease sensitivity.®>*® Hudgel et
al® reported that “behavioral style” had influenced the
ability to detect minimal resistances.

Pressure swings appear to limit tolerance of resistive
loads.'®®®4!%®  Pressure or the pressure-flow
relationship® rather than resistance itself may be the
“signal” involved in perception of load, and a person’s
load sensitivity may determine his/her particular tol-
erable pressure swing. The wide interpersonal range of
tolerable pressure awingt;”‘S and the interpersonal vari-
ability in load sensitivity may partially explain differ-
ences in respirator tolerance in apparently “normal”
persons. This study has demonstrated major effects of
the inspiratory flow-resistive and dead space loads of

respirators on respiratory timing and load sensitivity.
It is quite possible that these adaptations are the true
determinants of suitability for respirator use. Those
who do not adopt an appropriate respiratory pattern or
who fail to decrease load sensitivity may tolerate res-
pirators poorly. In addition, the wide interpersonal var-
iability in load sensitivity may explain why some appar-
ently “normal” persons tolerate respirators poorly.
Thus, the psychophysiologic sensitivity, rather than
muscular ability to overcome resistance, may determine
whether a worker is comfortable employing a respirator.
Further studies of psychophysical factors, particularly
if subjective responses are also recorded, may help
explain tolerance of and compliance with respirator use.

Understanding of the physiologic and psychophysical
effects of respirators is critical for the development of
improved respirators and/or medical evaluative proce-
dures to match the right worker with the right respi-
rator. Although the study demonstrated the presence of
certain effects, their significance as determinants of
respirator tolerance in normal and pulmonary-impaired
persons needs to be verified in future studies. “Respi-
rator wearer's strain”® is clearly a multifaceted prob-
lem.
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EMPLOYMENT REFERRAL
SERVICE FOR
OCCUPATIONAL PHYSICIANS

Since 1560, the American Occupational Medical Association has offered a confidential
Employment Referral Service (ERS) designed to assist physicians in finding fulltime positions
in occupational medicine. As a service of the largest society in the field of occupational
medicine, AOMA'’S ERS is the first place many employers consider when advertising job open-
ings. This important service, which is available to all physicians, is offered for a low annual fee
of $10.00 for AOMA members and $50.00 for non-members.

The AOMA Employment Referral Service offers physicians:

e a yearly subscription to the ERS Bulletin - published monthly. The Bulletin lists ap-
proximately thirty positions currently available in occupational medicine. Each listing
is reviewed to make sure the position is still available;

e special supplements - employers who wish to make their openings known immediately
may arrange to have only their listing rushed to subscribers between Bulletins. Ten to
twenty supplements are usually published a year;

e the ERS Office at AOHC - during the American Occupational Health Conference, held
each Spring, the ERS reserves an office where new positions are posted and interviews
conducted. This allows the physician to have personal contact with prospective
employers;

© absolute confidentiality - subscribers names are never divulged to any employers or
other persons.

To subscribe to the Employment Referral Service just complete the attached form and return it
to AOMA ERS. Employers interested in listing positions should contact the Employment
Referral Service, American Occupational Medical Association, 2340 S. Arlington Heights
Road, Arlington Heights, IL 60005; telephone: 312/228-6850.

AOMA EMPLOYMENT REFERRAL SERVICE

I am a physician who is personally and actively seeking a position in occupational medicine. Please add my name and address as listed below
to your confidential mailing list to receive the regular monthly Employment Referral Service Bulletins and Special Supplements in which posi-
tions available in occupational medicine are listed.

Enclosed is my payment of: [J$10.00 member; [1$50.00 non-member.

Iagreeto:

1. Inform any employer whom I contact as a result of a listing in these bulletins that it is because of this listing I am responding.

2. Inform the American Occupational Medical Association if I accept any position which I have learned about through the bulletins.

3. Inform the American Occupational Medical Association if I no longer have need of the bulletins for any other reason.

(Signature) (Date)

(Name—please print)

(Address)

(City) (State) (Zip Code)
Return with payment to: AOMA/ERS, JOM 55 West Seegers Road, Arlington Heights, IL 60005.



