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THE -\\IE asbestos is used l.o cover a.
group of fibrous mineral silicates. Those of
commercial :mportanoc-mcludc chrysotile, a
hydrated magnesium “silicate; amosite, a
magnemnn iron silicate; and crocidolite, an
iren sodium silicate.  Prolonged inhalation
of_significamt amounts of asbestos dust over
an extended period of time can produce in
certain individuals a respiratory disorder
_known as ashestosis. It is characterized pri-
- marily ‘by congh. dyspnea. basal crepitations,
~rar? raticulonodular shadowing of the chest
©.1  .genogram. Clubbing and cyanosis are
usually seen in the more advanced stage of
., this disorder. -Chronic bronchitis and em- -
-+ physena are associated with this disease, the
-7 emphysemz being more of a localized than
- a diffusce obstructive type.. Cor pulmonale is
the nmjor complication and the usual cause
of death from this disease. There is an in-
= creased incidence of lung carcinuma associ-
* ated with ashestosic, The most consistent
. pathological change is a dense fibrosis con-
*taining macrophages with absorbed dust par- |
ticles which in many areas obliterates the
pulmonary” architecture. A pattern of end-
" arteritis with intimal hyperplasia consistent
- with pulmonary hypertension and bronchio-" -
lectasia are associated major findings. Rather
striking i~ the presence of elongated, ter-
. mmall\ ¢lubbed -hodies, both *egmcntcd and °
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unscgmcntcd in the rcsplrator\ bmnch:oles
or imbedded in the fibrous tissue or both.
The pleura often 'shows dense fibrotic thick- "
ening and not infrequently there are calcified -
pleural plaques over the pleural surfaces. The .
clinical and pathological ieatures are mdlca~:
tive of a pronounced dysiunction of the res-
piratory mechanism. This has been confirmed
by studies of pulmonary function which have
shown a disturbance in both' veatilatory
function and diffusion capacity.3? * Most ,

studies to date have been confined to indi-- :- -

viduals who, having sustained exposure to: -

asbestos dust, showed - positive ra'diolo@c..-‘;'_'- 1
evidence on the chest roentgenogram. It is? ['; -

the purpose of this report to present data on
the clinical and physiological findings in indi- ~
viduals who had sustained exposure to as- .-

bestos dust of 14 years or more irrespective E - o

of the radiologic ﬁndmgs on the chest rocnt-
genograni.

Materml and Methods ISR

Thc <tudv group compnsed 56 asb&ms woﬂ:n;n. i
They were selected on the basis of having had an
exposure to asbestos dust, as asbestos insulators,

_for 14 years or more and no previous occupational -

dust exposure. Each worker underwent a detailed "
medical, social, and occupational history, & clinical
examination. a.12-lead electrocardivgram, a chest
. zventgenngram, and a battery of pulmonary func-
tion tests. The pulmonary function tests mcluded
vital capacity (VC), one-second vital capacity -
AVGy), residual volume (RV), total fung capacity

(TLC),. and pulmonary diffusion capacity for et )

carbon monoxide (Dte.). Theml capacity and

one-second  vital - capacity were ‘measured by a.

- Krogh spiromcter and the volume changes of the -

.-spirometer were clcctnczlly recorded on a Iens i
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rectiriter renorder The residual volume was de-

1+ e ﬂ- * dar
I . ' - termined by a nitrogen diluticn method using the
breo oo '_ closed circuit technique as recommended by Wright
* - - and Gilord® All lung measurements were de- |
@0 i " termined at ambient temperature and pressure,
. . saturated (ATPS). The values for residual vofume
* - were corrected for the dead space of the breathing
- . - tube and the phase -of expiration in which the
. . subject was coanected to the spirometer. The
.o r..; . Dree was determined st rest by a single breath
. technique described by Ogilvie et al® Predicted
poo o fs | values for vital espacity, residual volume, tatal
. . . heng capacity, and ratio of residual volume to total
o o : N hmg capadity were calculatéd on the basis of the
. e . best regression equations of Needbam <t al* For
- T ¢ 1"l D1, the obeerved readings were used. The con-
ol § IR A Llel” trol group was comprised of 50 men whose occu-
: olel 1o or 3 pations varied and who had no prior eccupational
i ¢ NRE i [ wltli dust exposure. The 95%. confidence intervals for
£, EIN M i ) gll the lung parameters were based on the data
el & S RRLAREL bé' obained from the control grocpi;
LB olil wl LI
- sfe -t g ¥ X - o . '
R Bl ] e L Fodiers
el HENNEEGERE " ‘I'he predominant clinical and physxologxc
-~ 1t EI8 LG Gl e ﬁudmgs of the asbestos workers and controls
P LA K : *  are given in Table 1.
il R G R N © s Clinical—The asbestos workers ranged in
o | . b age from 32 to 77 years, with a mean of
Rt . * N 49.4 years. The mean age of the controls was
$ 49.2 with a range of 35 to 63 years. The
ve e ay ne  ewwe .. mean 'g.cs of two g.mp‘ were not signifi-
N . o - > cantly different. Eighteen of the asbestos

workers had a chronic cough for an average
The duration of 9.5 years. In 12 of the 18 the
cough was productive. Three of the centrols

m" &&"ﬁ:‘wl&] M d‘,ﬁ,‘ mﬁ""d'z had » sc.;n"otnc m;:h‘nt!:ehe average duration

below rectangles represent aboon or bemg years. cough was pro-
walues. The shaded identify

ik ardam ‘;‘:“_. dnchve. Nine of ‘the asbestos workers had

Kol atdo e TN T Y o T ST SURE ) WO, T S O 73S
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spica which in five was minimal, in three
.anderate, and in one moderately severe.
There were five individuals in the control
greup who had dyspnea and in all the
dyspnea was of minimal degree. Lung crepi-
tations were present in 11 of the ashestos
workers and in none of the centrols. Eight
asbestos  workers  showed  clubbing: the
controls showed none. The comparative inci-
dences of cough, lung crepitations, and club-
binge in the contrnl and ashestos groups were
statistically significant. A pusitive smoking
history was obtained in 40 of the ashestos
workers and in 21 of the controls. The com-
parative incidence ‘of smoking for the two
groups was statistically significant. The cri-
terion for a positive history of smoking was
20 cigarettes a day for a minimum of five
vears.

. l(’ur::lyrno_qmphir.-—-'i'v«'cnty-one of the 56
asbestos workers had positive radiologic find-
inga of pulnonary infiltration. In eight of
the workers, the infiltration was of grade 1,
in nine, of grade 2 and in four, of grade 3.
The criteria for grade 1 was a reticulated

carance in the lower lung fields ; for grade

. ---~‘-

F'zx 2.-—A 47~yur-old
asbestos insulator with 22

posure, showing diffuse
more than 50% of the

borders are obscured.

2, a reticulonodular-infiltration involving ap-
proximately S0% of the total lung area; and
for grade 3. a more diffuse reticulonodular
infiltration involving more than 50% of the
tatal lung arca. In addition to the pulmonary

infiltration, there was also a varying degree”

of obliteration of the costophrenic sinuses in
16 individuals and/or the cardiac borders
in ten. Pleural calcification was observed in
five instances. Two individuals showed
emphysema which was localized to the left
upper lobe in one and the right upper lobe
in the ather. Cardiac enlargement was found
in one individual and was of minimal degree.
None of the controls showed any pulmonary

infiltration. Five individuals showed cardiac

enlargement, all of minimal degree.
Physiologic—~The values within the nor-
mal range for each parameter of pulmonary
function studies are indicated by the circles
within the rectangles shown in Fig 1. Those
circles above arid below the rectangles lie
outside the 95% confidence interval. Low
values for vital capacity (less-than 74.0%
predicted) were found in 17 of the 56 as-
bestos workcrs. No individual in the control
group had a value lcss than 74% predicted.

Arch Enzriron Heallb——t’nl 12, June 1966

-

b BT T - : -

years of asbestos dust ex- - -
infiltration involving .
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Fig 3—The lung function data obsérved in 20
ashestos workers without and 16 with positive
radiological findings. The values within the 95%
confidence interval for each parameter of pulmonary
function are indicated by circles within rectangles.
The shaded circles represent those without and the
open circles those with positive radiologicat find-
ings.

The low values in the asbestos group ranged
from 429 to 72.1% predicted. The one-
second vital capacity was less than 65.7%
in seven asbestos workers and in one control.
In the asbestos group the low values ranged
from 40.1 to 65.2. The one low value in the
coatrols was 60.7. Values for residual vol-
ume above 128.5% predicted were found in
seven asbestos workers and in one individual
of the control group. The high values in
the former ranged from 1293 to 204.6%
predicted and that in the latter was 156.9%
predicted. The values for total lung capacity
less than 69.8% predicted were found in
cight asbestos workers and in one of the
control group. The low values in the as-
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bestos group ranged from 503 to 689 pre-
dicted. The single abnorma! value in the

"'“‘._control group was 69.4% predicted. The

ratio of residual volume to total lung ca-

. pacity was above 1222% predicted in 16
: - of the asbestos group, the high values rang-

ing from 123.7 to 196.6% predicted. Two

" individuals in the control group had values .

above 122.2% predicted, namely 122.3 and
123.3% predicted. Eighteen of the asbestos

- workers had 2 Dt less than 200 cc/mm

Hg/min. No individual in the control group
had a value below this. Among the asbhestos
workers, the low values ranged from 8.3 to
199 cc/mm Hg/min. With the exception
of the mean residual volume and the one-
second vital capacity, the mean values of the
other pulmonary function paramecters were

- significantly  different between "the two

groups.
Environmental —The asbestos dusts to
which the asbestos workers were exposed

 were chrysotile and amosite. The degree to

which each individual was exposed was dif-
ficult to estimate. However, of the 36 as-
bestos workers, 28 were exposed hetween
14 and 194 years, 9 were exposed hetween
20 and 244 vyears, and 19 were exposed
for over 24+ years. The mean duration of
exposure for the 56 workers was 24.3 1cars
with a range of 14 to 57 vears,

Comment

The data in Table 1 show that the a---
bestos workers as a group have a greater
iucidence of abnormal clinical and physio-
logic findings referable to the - respiratory
system than does the control group. The -
clinical picture characterized Ly cough. dys-
pnea, lung crepitations, and clubbing. al-
though not diagnostic, is consistent with
sustained ‘exposure to asbestos dust. The
positive radiologic. changes on the chest
roentgenogram, characterized by reticulumad-
ular shadowing. obscuration of the cardiac
borders and/or costophrenic sinuses (Fig 2%
are similar to what has been observed in
previous studies of asbestos workers.® These
changes resemble those found in talcosis.$
It is noteworthy, as shown in Table 2, that
when 16 of the 56 asbestos workers with
positive radiological evidence were com- .
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ASBESTOS DUST 1 \'HALATION—KLEINFELD ET AL
Tnx.z 2. ~Clinical and Ph\nolog;’td Fmg: n Asbestos Workm Wﬂﬁ cud Wam

wlmonary Infltration R, E
Without With . :
Pulmonary lafitration Pulmonary Infiltratien . : R A
No. ia Group 20 1¢
Age (y7) . . . . :
Mean - 4.2 80.¢ . ‘N8
."" . s1-40 . 2988 - - - e -
Exposure t37) ; . .
Mean 31.¢ "I .. T NS
Range 18-40 " 18-3% , .
Clinical No. % Ne. S e
Cough & 260 ] 80.0 . Ns
Dyspnea 2 10.¢ 4 .  26.0 N§
Lung erepitations 3 15.0 ] 31.3 NS
Clubbing o 8.0 s g LE N8
Physiclogic ¢ .
VC (% predicted) 88,220 106244 . <0.01
VG (% VO) 62223 %3226 N&
RV (% predicted) . 106,072 9£.920.¢ . N8
TLC (% predicted) 80617 75,0225 <e.01
RV/TLC ("% predicted) 1125242 3122.8%5.3 . N8
De,, lec/mm Hg/minl 27.2x18 20.8x1.9 ¢ <¢.08

* Expresced as mean values = standard errors
t Based un 1€ workers

pared with 20 of similar mean age and range
and duratien of exposure but having nega-
tive radiological findings, there were no sig-
nificant differences in the clinical findings
berween the two groups. However, those with
. ive radiological evidence had a signifi-
cantly lower mean predicted vital capacity,
tatal lung capacity, and Dte than those
without such evidence. Although the lower
values cannot be attributed to differences in
duration of dust exposure of those with and
without positive radiologic changes, one can-
not exclude the possibility that the two
“groups may have had different degrees of
dust exposure. Unfortunately, as has already
Ieen mentianed, it was not possible to esti-
mate the degrees of dust exposure for each
individual or jor the groups as a whole.
Although the mean values of the lung
function parameters measured for the group
of ashestos workers as a whole fall within
the 93 confidence limits for the control
group, it can be seen in Fig 1 that an ap-
preciable number of asbestos workers -fall
outside these limits. This is particularly evi-
demt in vital capacity and in diffusion ca-
pacity parameters and to a lesser extent in
the other parameters. Moreover, the propor-
tivm of abnormal lung function readings for
VG VG, TLC and D~ in the group with
{ 've radiological evidence excreded those
in «ue group with negative radiological And-

ings (Fig 3). The greater proportion of
abnormal values for one-second vital ca-
pacity in the asbestos group compared with
the control and in those with positive radio~
logical findings compared with the negative

group can be ascribed to the greater number

of smokers in these groups (Fig 1 and 3).

In general, the correlation between the de-
gree of pulmonary function impairment and
the clinical and roentgenographic findings
was poor for the exposed group as a whole
and no consistent correlation could be found
between the duration of exposure and lung
function. impairment in this group. The lack
of 2 good correlation between thie degree of
pulmonary function impairment and the clin-
ical, roentgenugraphic, and environmental
findings observed in the present study has
also heen reported by Bader et al.? This has
alsn heen noted in other pneumoconioses
such as a cual workers' pneumoconiosis ® and
anthracosilicosis.?

Summary and Conclus‘ions

Pulmonary function tests were performed
on S6 workers engaged in asbestos insula-
tion. The mean duration of exposure was

24.3 years with a range of 14 to 57 years.

The predominant symptoms were dyspnca
(9) and cough (18). Basilar crepitations
and clubbing were noted in 11 and 8, re-
spectivelv. The mean predicted walues for

Arch Extiron Health—Vol 12, June 1966
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measured were within the 95% oonﬁdenee ‘

limits of the control group. However, an

appreciable number of asbestos workers had
values which fell outside these limits. This

was particularly ‘evident in the vital ‘ca-

' pacity and D=.. There were 16 who showed -

pulmonary infiltration on their chest roent-
genograms as compared to 40 without such
evidence. Those with positive radiologic
- findings had a propomonatcly gmtcd num-
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ber of ;bnomnl pulmomry ﬁmchou values
8s compared to those without, In general,
the correlation between the degree of pulmo-
nary function impairment and the clinical
and radiological findings was poor for the
exposed group as a whole and no consistent

.correlation could be found between the dura-: .
“tion of exposure and lung function impair-

ment in this group.

Dr. Emanue! Levin of Maimonides Hospita! of
Brooklyn and the Suate University of New York,
Downstate Medical Center, Brookhyn, NY reviewed
theebatmenwtms.
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INCREASING USE OF A TEAM APPROACH TO HEALTH CARE

-« . the risc of specialization and the rapid decline in numbers of general practitioner-
has resultcd inevitably in an increasing tendency toward team practice involving the comtribi-
tion of various specialists. As specialization increases, so does the need for courdination of
the team that is essential to care for the patient. The team that requires coordination includes
bath physicians with a variety of specialties and an ever-increasing number of allied health;
personnel with competence to perform more routine techaical tasks. The physician’s knowl-

it Db et Aan A s

o cdge can no longer encompass the details of all procedures performed by other memitwr~ of
- the team. These developments require the attending physician to be a “coordinator™ or “team
_ T Icader” of a team that collaborates looscly to mect the needs of the patient.
’ There is no clear alternative to the organization of the modern practice of medicine as a J
s, team effort—and the doctor must be trained specifically to function as leader of the team. |
- T Teamwork is mandatory in most activities of the modern world—industry, comwmunications, -
+ education—and it should not be impossible in the health sciences. The team leader, if he is 2
to maintain his leadership, must recognize his responsibilities aud he prepared to meet them.
. L 4_ The team approach is manifesting itself in the hospital, the chinic, the many kinds of group
.. RN practices that have come into use in the past half century, There is every likelibowad that
: - the team approach to health care will expand in use in decades ahead and that teams will
become larger, more comprehensive in the range of skills included, and more complex n .
Lo structure. This will further advance the institutionalization of health care and it has profound
M nmphcauons far the education of all persons entering medicine and the other health profes-
Toeth sions and occupations.—Coggeshall, 1.T.: Planning for Medical Progress Throigh FEducation,
- A Report Submitted to the Executive Council of the Association of American Mcdical Cal-

leges, April 1965, p 25.
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