viedical Surveillance of P”eumOCOnioses

cREGORY WAGNER, MD

o hwing workers, the pneumoconioses are usually
dentified and diagnosed by chest radiography, The
best available data for exploring the questions ad-
dressed at this seminar that are relevant to pneumoco-
niosis come from studices of coal workers’ pneumoco-
niosis (CWP). My remarks therefore focus on X-ray
anveillance of workers exposed 1o coal-mine dust.
These observations are gencrally relevant o the screen-
ing and surveillance of workers exposed to mineral

dusts.

THE TEST

A systematic method of recognizing and classifying the
chest x-rays of pcople who have been exposed to mineral
dust, which is clistributed and periodically revised by the
International Labour Organisation (ILO), is the ILO
Classification of Radiographs for the Pneumoconioses.!
This method of x-ray interpretation is used most com-
monly in organized programs of medical surveillance.
Exposure 1o mineral dust causes either small-rounded,
irregular, or large opacities. In order 10 apply the ILO
syslem, a reader compares the chest x-ray of a worker
with so-called standard filins giving examples of abnor-
malities. Readers report the sizes, shapes, and profusion
of the opacities. Profusion is rated on a 12-point scale
(0/-0/0,0/1.1/0,1/1,1/2.2/1,2/2,2/3,3/2.3/3.3/ ).

I no abnormal opacities are evident, the film is classi-
fied as 0/0 The dividing line between films that proba-
bly do not have abnormalities due to exposure to dust
from those that probably do is between 0/1 and 1/0:
170 indicates that the reader thought the film might be
normal hut concluded that it was abnormal. This ap-
Proach to determining the presence of absence of an
;ll)normalily is clifferent from use of a blood test to de-
'ermine a level of lead or the presence of antibodics. A
lest using a1 chest x-ray and a classification system Lo .dC-
'rmine the presence or absence of a lung con.dluon
(P"Cumoconiosis) is influenced by a combination of
factors related to the film, the reader, and the mc‘u?od
ott fecording and reporting abnormalites. Rccog.mt.:on‘
°f Pnewmaconiosis does not rely on a single. discrete

Measurement but reflects a combination of skills, att-

crged - Afory and
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":fcs. apd knou:ledge of the reader, the technical ade-
q ;Cy of the mdlograph. and a method for consistently
and accurately reporting and recording the film,

THE DISEASE

The pneumoconioses are diseases of the lungs resulting
from reactions of the lungs to inhaled, retained dust.
There are three major pneumaconioses: asbestosis.
caused by exposure 1o asbestos: silicosis. caused by ex-
posure to crysualline silica (quartz): and coal workers'
pneumoconiosis (CWP), caused by exposure to coal-
mine dust, a mixed dust that includes coal, silica. and a
variety of other elements. Exposure to coal-mine dust
can result in either chronic or simple CWP. progressive
massive fibrosis, or both. A person with this condition
usually has diminished life expectancy and a substan-
ually impaired ability to pursue normal life. People with
CWP without progressive massive fibrosis someumes
have substantial impairment and sometimes do not
People exposed to coal-mine dust are also at increased
risk for cmphysema and bronchitis. with varving levels
of airways obstruction. In addition. depending on the
silica content of the coal-mine dust. they may have
acute, accelerated, or chronic silicosis. People exposed
to coakmine dust mav have emphysema with or without
CWP. Although progressive massive fibrosis can occur
in the absence of simple CWP, people who have CWP of-
ten have concurrent bronchitis and emphysema.

The relationship between coal-mine dust or silica ex-
posure and discase [a category 1/0 or higher (l,"OT.)
chest x-ray] is not always straightforward. The likeli-
hood of having a category 1/0+ film or worse depends
on the extent of exposure, so the more exposure, the

reater the likelihood the x-ray will be categorized as
1/0+. In addition, the older indi\'idu.a.ls are. the more
likely it is that their x-rays will be posituve ttor thc_' same
level of exposure. The intensity and dlll‘:lllOl‘l of expo-
latency, and the post-exposure period of ob-
servation influence the likelihood of an abnormal icst
x-raty in witys that have not been completely quantified.
Pcdplc with the same cumulative exposure overa short
ay have different levels of chest x-ray ilblllor-
xposed over an e.\'lcr.uicd Rcrloq.
Very intense exposurc, especially to dust with a high sil-
ica content, can create substantial abnormality; expo-
sure for a longer duration atalower level may have aless

dramatic result.
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SELECTION PRACTICES

One of the issues dis(.*u\svd at this sc!mn.\vi\‘\i-\ l::‘l l[ll:_
] westng for selection of worke | -
United States, refevant legslation, the .-\nu-l_ut.u-lsl\‘\l'i\-
Disabilives Actowas endcted 4 lew \-(-._u.\- ago. | 1 h||s. U,H
Jation and related regulations .\pcclhczﬂljs’ plph"..);l‘l(‘l‘-
crimmation for emplovment on the basis nF disability.
The Amencans with Disabilities :\rl‘ requives l‘lhll' "f
workplace accommodate 4 \\'nrk.cr with a (l‘l.\.ll?ﬂ.'“ .'

G it exclusion of an individual
possible. but 1t penmils ex¢ e
worker on the basts of specific sensitvty. While K Is
abilin™ refers o a medically determuinable con(!mon
that affects a major hfe function. the definition of “sus-
ceptibilin” in the United States is (ll"‘l\\'l-I ven n;n.'rf)wh.
For cxample. susceptibilin may be spcuﬁc‘ﬂcn.\wu\'ny o
a particular allergen that results in asthma. ic concept
of overall susceptibility and genetic determinants of -
creased risk are not taken into consideration. The fact
that one worker may be at greater rish {c.g.. duc to
atopic status rather than because of a speaific allergy)
than a co-worker does not mean that an employer can
choose 10 discriminate.

Medical examinations associated with hiring are
called “pre-placement examinations.” Generally, a deci-
sion to hire 15 made independently of the medical ex-
amination. Medical examinatons can be used to deter-
mine the appropriate place within an enterprise where
aworker can work. or whether specific accommodations
must be offered. I understand that what is called a sus-
ceptibility scheme in the introduction to these pro-
ceedings is what we would refer 1o as a risk-variability
scheme. Rather than focusing on issucs of susceptibility
within the worker, we should indeed always be consid-
ering risk variability and its importance.

of medica

MEDICAL SCREENING AND SURVEILLANCE

The term “medical screening” refers to testing for pre-
sumptive identification of a disease sufficienty carly
that an available intervention can benefit the worker
and reduce mornaliy or morbidity. There are a variety
of considerations in medical screening, including the
need Lo target appropriate, screenable discases, provide
reasonable tests, have adequate personnel and facilities,
perform the tests at a frequency appropriate for some
reasonable vield, and set the right normal and abnor-
mal end-points. Beneficial actions shonld follow abnor-
mal test results; these should include confirmation of
the test, notifying the worker of the abnormality, and
treatment.
_ Medical screening focuses on the health of the indi-
vidual. While the term “medical screening”

\ . 1s used with
some consistency, the term

¢ “medical suncillance” s
uscd narious ways. At this scininar, some
e the rerm. . ] -
it.tht.l(ml medical swiveiltance™ for the periodic ex-
aming indivi * ‘
auon of an individual's health over time, Others

—_—

partncipants

1 a "periodic health examination.™ “Syyy,

call tha . Hlang,
alth purposes includes the pe e

for plll)hc he " Finor . I‘lfi(hc Cnl.

Analvsis, and reporting olinformation ¢
the purposes of prevention, Medie
allvinvolves use of the same tesis

lection, levan,
(0 health for
veillance genet . as e,
ical sevecning and also the coll.ccnnn of resuls, grou
porting. Suiveillance thus foepge

al sy

analvses, and ¢ S on
the health of populations and not only that of the ingj.
vidual. Medical suvallance has a variety of goals yng
including wacking wends i discase g,

purposcs. . .
opulations: ranking the

dence and prevalence inp anki -
portance of problems, in order to set pr ‘”rllft's ﬁ)r pre.
vention: learning about new hazards or I(I.L'Hllf)'ing
popul;uions atrisk from old h‘.l/‘ll’(ls; andl lnoklng at the
effectiveness of prevention ctlorts.

Figure 1 givesan example from the x-ray sm’\'cillancl.
program of coal workers in the United States. The rites
of abnormal chest x-ravs idenufied between 1971 and
1988 are arranged by mining wenure. Between 1971 and
1986, there was a progressive reduction in CWP, proba.
biv beeause of the controls on dust levels instituted in
1969. Reductions in discase are apparent after a latem
period and as people exposed under older conchitions
began 1o reure. Aher the decrease m discase in 1986,
there was a tevelling off or increase, and then a retum
to reduced rates thereafter.

Concepts of screening and surveillance reflect a lin-
car concept of health and disease (Figure 2). kxposure
occurs at a ume of “health.” An individual then goes
through a pre-swiptomatic stage, when disease might
be discovered by the proper test. Subsequently, there s
overt disease, resulung in recoven, impairment, or
death Primany prevenuon is the prelerred method, in-
wrrupting the path of exposure to the individual

Yeary

25+

Pravalence (%)

70-73 73-78 79-81 az;u 57;91
Years

figure 1—Prevalence of cotegory | or higher coal workers pneW
coniosis (CWP) idenlificd in the Coal Workers' X-ray Surveilanc® =
grom since 1970 oy tenure n coal mining The numbers of Mires e;
omined durng each round were 71.446 (1970-73). 115.386 (1 073‘?;3
8294 (1970-81) 25.154 (1982-86). 13 920 (1987-91). ond "

(1992-95) Frormn Althouse (unputished dato)
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Figure 2—Natural history of dsease

Sereening s a sccor?dznr)’. pPrevention strategy, an g
empt at carly idcnuﬁcu‘uon of individuals who may
have been changed by their exposure ag 3 ume when the
consequence of exposure can he blunted so thy, the
possibility of full recovery is increased or the likelihood
of impairment or death diminished.

Screening and surveillance Programs are conducted
in a general context, which includes not only the indi-
vdual and exposure in the work environment but also
arious legal, political, social, and cconomic concerns,
In addition, there is active interaction benveen the
choices and actions of a worker and the ultimate results
of any screening or surveillance program for the pur-
poses of prevention. Such programs can either be dis-
abling or enable a range of actions that permits im-
proved prevention.

PREVENTION STRATEGIES

Disease prevention is actually a cyclical system in which
the most important element is often the anticipation
that a problem may exist. Once problems occur, they
must be rapidly recognized and evaluated and a control
Strategy must bhe developed and implemented. That
control strategy should first focus on engineering con-
trols, but can be supplemented by medical screening of
workers to ensure the adequacy of control. An ongoing
®luation of 1y, adequacy of control measures can in-
olve both health and hazard surveillance. If those data
show tha, the problem is not under control, efforts
shoulq) be stimulated to improve the control measures.
L goes without saying that screening and surveillance
Programs do not prevent discase. Monitoring and con-
ro] of EXposure are the critical issues in disease pre-
Yention,

ANALYsis OF TEST RESULTS

As "oted carlier, the commonest test used to recognize
ung disease among coal miners is conventional chest
. '8raphy. The conventional chest x-ray defines the
Pre‘scnce Or absence of CWP.
¢ accuracy of test, in this case the chgst x-ray, de-
Pends o)y its sénsi(ivity and specificity. In an ideal \-vorld-
A tege Woulg completely separate those \.\'ilh. l.hc discase
M those without. There would be individual van-

ability 4 .
o lzh[':ill)';:pulatmn variability, by, People with nor-

SIS oyl b( disunguisheq Unfortunately.
The SENSIVIY Of 3 test—irs abil-

ion—ay > PEOple with a disease o condi-
"5 specificiiy a

r3y is abnorma|, then we will be .in‘:::i‘;ﬁ('?togrcel:;ﬂn?_—
uon of the disease but highly 5o i~ becane, 4

People who haye 4 cate g o e because fow
sence of other disease) goﬂ . cmf“ xrav (in the ab-
mality due (o ex ‘ . © NOL have significant ahnor-

o Xposure to dust.

_ The concept of ACcuracy incorporates issues of sensi-
thityand specificity. A studv of ashestos workers for whom
_bofh Chﬁ-"' X-ravs and biopsy samples were available gives
nsightinto the accuracy of the chest x-ray in recognizing
pPncumoconiosis. The study subjects had been exposed to
a.?bcstos and were undergoing open-chest operatons.
Tissue was examined for the Presence or ahsence of fi-
brosis, and these resulis were compared with x-rav films
evaluated by the ILO system for the presence or absence
of fibrosis. Of 138 workers with pathologically deter-
mined fibrosis, 113 had fibros;s on their x-rays and 25 did
not. Of the latter, 23 had moderate or severe fibrosis. In
this study, x-rav was about 80% sensitive 1o moderate to
severe pathologically confirmed fibrosis.®

In another studv of coal workers, 20~-30% of x-ravs
evaluated in the ILO svstem did not reflect moderate or
severe macules (the hallmark of CWP) found on patho-
logic examination. Furthermore. in the absence of mac-
ules, 20% of the x-ravs were read as showing some de-
gree of abnormality. In that study, chest X-ray was about
80% specific and 80% sensitive.?

An x-rav may provide a false-negative result because
of technique; e.g., an overly powerful x-rav beam will
wash out details and make discase recognition difficulc
An unskilled reader may not recognize abnormality if,
for example. the subject is fat: passage of the x-ray beam
through the fat of the chest can create an appearance
similar to fibrosis; or the reader may incorrecty at-
tribute all abnormalities to chest far

A study of a cohort of bluewcollar workers who re-
ported no occupational dust exposure but had.chgs'l xt-_
rays is directly relevant to the question of spCC!ﬁCll) o
this technique. Three readers wl‘m were unaware of Sw
purpose of the study but were trained in r(.‘LO-ganl([{]{:'.’ ‘ ;E
pncuinoconioscs read the ﬁlms.'Two rcade_:s ma ; N
atively consistent findings, showing thm_O.a—!‘}tc (;) the
x-rays of workers up to the age of agou.( 50 '\\e;{ c. a :2:1
mal, giving a specificity of about 99./0.‘1-0: wor trS g f
50-59, there was about 97% specificity. Tl'lc issue ok
inter-reader variability is illuslmtefi h)“' the different re
sults of the third reader—an “outlier.

Also relevant is a large study of readers who evaluated

1.000 or more comparable but not idenucal films from

v
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RELEVANCE

Table 1 shows the modeled lifetime risks for simple
CWP. categories 1 and 2 and progressive massive ﬁbr(?-
sis after exposures to dustat \arious levels. These condi-
tions are exposure-related. and people who have pro-
gressive massive fibrosis have diminished life expectancy
and substantial impairment for an extended time before
death. So. we should consider the value of x-ray screen-
ing for identifving those people who may be at increased
risk of progressive massive fibrosis. Table 2 shows the
probabilir of having progressive massive fibrosis after
detection of category 1 CWP, at various ages after a life-
time of work in the mines. For example, if a worker has
a category 1 x-rav at age 23, he will have a 7.6% proba-
bilitv of having progressive massive fibrosis by age 38 and
a 15.2% probabiliv by age 78. Similarly, a category 1 x-
rav at age 33 will confer a 13.1% probability of progres-
sive massive fibrosis by the age of 68. The modeling is
based on carefully observed levels of exposurc and re-
sponses in British coal pits over 25-30 years. The same
data can be used to model the risk for progressive mas-
sive fibrosis in the absence of a category 1 x-ray. Table 3
shows an absolute risk of 0.7% at 2 mg/m® of exposure

Table 1 Predicted prevalences (numbers) of simple coql
workers' pneumoconiosis (CWP) and progressive massive
fibrosis (PMF) cmong United States coal miners at age 65
after exposure to respirable coal-mine dust over a 45-year
working lifetime

No of Coses/1.000

‘ Coci-mine Dust Coal-mine Dust Cool-mine Dust
Cuecse Concentrgtion Concentighon Concentrotion
Category 0.5 mg/m? 1.0mg/m? 20mg/m?
CWP = 1| 48 119 34)

CwWwP =2 20 58 230
PMF 13 36 155

Source’ Attlield cnd Seixas® (high-ronk brtuminous coal).

Table 2 Probaobilities of having progressive massive fibrosis

(PMF) at cges 58, 68, and 78, giv -
2338 given a category | x-ray af age

Age ot i
cgeogom'%’o,ec,ed Preaicted % with PMF ot Age
(Yeors) 58 Yeors 68 Yeors 78 Years
gg 7.6 110 152
- 83 12 4 173
o 84 13.1 18.7
78 132 19.5

‘Aveicge exposure to dust
upto o 58 =
Sourco Huney ond MocLaren.? 0 2 mg/m?

3W + Wagner

Toble 3 Risks of pro?resslve n;osslve fibrosls ot age 58, alven
exposure to 2mg/m cool dus

Absolute risk On starting work ot age 18 "‘W
Relative risk for those with cotegory | ot age’
10.7%
23
1.7%
28
33 18,
11.0%
38 .
T

Source: Huriey and Macloren.?

to coal-mine dust through a working lifetime: however,
a miner with an abnormal chest x-ray has a relauve risk
that is more than 10 times the bascline risk. With a cheg
x-ray showing simple pncumoconiosis. the risk for pro-
gressive massive fibrosis increases massively.

In manv jurisdictions, compensation issues resuk
from having an abnormal chest x-ray. In the United
States. there is a presumption of total disability if a
miner has progressive massive fibrosis. and the miner is
entitled to a disability award. Therefore, screening has
some legal relevance.

The concept of need or necessily concerns whether the
right test is used to identify the right conditions. As
noted earlier, although the chest x-ray defines the pres-
ence of CWP, coal miners have a variety of other lung
discases resulting from their exposure. Both smoking
and nonsmoking dust-xposed coal miners have a sub-
stantial risk of airways obstruction. They have increased
rates of emphysema, bronchitis, and airways obstruction
that cannot be determined by chest x-ray. These are
exposure-related phenomena resulting in substantial
impainnents.

“NEED/NECESSITY”

The question of need or necessity is thus whether other
tests are available that can give the same information.
Basically, the answer is no: there are no other tests, since
the disease is defined by the test.

CONSEQUENCES

T:%blc 4 is relevant to one of the key questions asked at
this seminar: Is there a preventive intervention that can
be made after the finding of an abnormal chest x-ray
that will diminish the probability of progressive massive
fibrosis over a lifetume. If, with periodic x-ray screening
CWP category 1is detected atage 28, and at that point
exposure 1o dust is diminished by half, the risk thatd
mincr will have progressive massive fibrosis by the age©
58 decreases from 9.3% to 8.6%.. Using this strategy 14
people would have to be tested in order to prevent on¢
case ol progressive massive fibrosis.

If exposure is stopped completely after such a chestX
ray result,itis the risk ot progressive massive fibrosis
1s being modeled on the basis of the accumulated €
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1o dust up 0 the age at which the firg, abnor.
pn.\'l.lf'-'q deteeted. As shown in Table 5, there js sub-
lity |Lri~'L' [or progressive massive fibrosis over 5 co
; |il’;'li”“' without additional exposure, In fact r:f
e s reduced from 2 mg to 0 at the time aca‘t
(.\pt"sl“\'_],.n. is found (for example if the abnormali ?-
gor) -u- ;u,'t; 93, and exposure is stopped at thag poi;r[)s
:]‘;:"r)c'.ig still more l]h“" 315'% ris"k for Pr‘)gft'ssivc massive’
fihrosis by age 58. ‘n (-)r.( L;';O save OFC miner from hay-
p progl""““t m‘assnc ibrosis, 45 miners wil| have

been ested and tr‘msfcrrcq (exposure stopped).

As the prcvalcncc of disease in a population de-
ceeases. the cefficiency of such approaches plummets,
with avery high population prevalence of abnormality,
ach screening is cfﬂ'zclivc; but with successful control of
cxposure, resultipg in lower levels of disease, the bene-
fit of screening diminishes.

The consequences of x-ray screening are predictable:
someone falsely labelled abnormal has, e.g., dimin-
ished work opportunities. Programs can be designed,
however, to minimize the adverse consequencesand in-
crease the probability of benefit. These require ade-
quate resources, screening at the right frequency, set-
ting appropriate cut-off points that result in a
wficiently sensitive test, considering the level of risk
due to the test, ensuring that workers perceive the test
as of some value, and determining that reasonable ac-
tions will be taken after an abnormal test result. Such
actions can include modification of the workplace, ed-
ucational efforts, medical treatment, and notification.
Sjncc screening programs generally involve very sensi-
tive tests, a test to confirm the level of abnormality is of-
ten important. Examined workers must be notified di-
rectly of their test results, and there should be
aggregate notification of employees and employers. In

mil ;
qantk

ITbIO 4 Effect on risk for progressive massive fibrosts (PMF)
:n'mnsfer from a job with exposure to 2 mg/m? coal dust to
wsure to 1 mg/m?

Age ot Which

C (EO'egory ! Coses of PMF af Age 8 No of Miners Tested fo
wﬁ NoTranster  Transfer Prevent One Case of PMF
2 7.6 67 Nl

;g 9.3 8.6 143
38 9.5 2.1 250
1
0?:,:9 S Eftect on risk for progressive massive fibrosis (Ph;:)

Ansfer from a job with exposure lo 2 mg/m? lo one W
POsure to o

Age ot Wm
D;"'egcw (,:h Coses of PMF at Age 58 |\ ners Tested fo
MNO Tronster  Tronster Prevent One Case of PMF

K) S —
8 7.6 5.4 :?

7.8

33 9.3 78 8

8 9.5 : 2

— 2

order for surveillance
mus't he high levels
!tcuon, accurage
mformation, and
should medical ¢
Posure conrql.

Cfff)r{ts 0 be successful, there
aru-npation. adequate data col-
eﬂcuii:il;:ern‘magon of appropriate

ot intervenuon. In no instance
reening be used as 4 substitute for ex-

rpr
analysi

CONCLUSIONS

A few lessons can be d

Criv .
to detect CWP. First, ved from the case of screcning

ttis critically im orta
e vimp nt to match
arget to the test. The chest x-ray mav he appropri-

::e fon;] screcn?ng for CWP, butin many developed coun-
e e
mine dust The overall dis: ; PCSP fenposed y coar
more obstructive airwvay; ocase urden may mc.luc‘ie
'cu ys disease than pneumoconiosis,

3|'though this is not necessarily the case in some coun-
tries where there are extremely high levels of exposure.
Therefore, it may be appropriate to perform pulmonary
function testing as well as x-rays in the health surveil-
lance of coal miners. Second, screening efficiency di-
minishes with successful prevention: the lower the pop-
ulation prevalence, the more workers must be screened
to identify an abnormal worker. Nevertheless. some test-
ing strategies that may not be justifiable on the basis of
the individual may be justifiable on the basis of public
health surveillance. For example, x-ray screening of in-
dividual miners exposed to low levels of dust benefits
relatively few of them because most do not have abnor-
malides. They do benefit from having the assurance that
the x-ray is normal. Also, in our aggregate efforts to con-
trol lung disease in miners, many benefit from the iden-
tification of trends and of places for interventions. A
third lesson is therefore that the public health impor-
wance of surveillance may exceed the individual benefit
of screening.

Variability is a key issue in screening. Wetend to Lhinl:
too simplistically about a test result’s being a “red light
~ The results arc subject to laboratory
[ variability, and day-to-day variation,
such as in blood counts. In pulmonary functon tests,
there is population variability and there are ranges f)f
normal. We often ignore variabiliey and corlfusc‘ dis-
crete and continuous variables. An “abnomm-l or “nor-
mal” result is considered to be a discrefe \nnable‘or at
least a discrete categorization of a continuous \.-.En.nble.
The choice determines the sensitivity and spccmcuy.of
the test. The inter-relationships between groups and m;
dividuals, surveillance, individual health, :md. type I0
ening or sunvcillance program, and the .cxu.'d‘p() a
formation derived for groups to the individual
s that must be considered in order to
understand screening and surveillance progr:\ms:. Thc);-
must be evaluated in the context of an overall sp.(c;nlsc
pre\'cnlion. Thcrc' is no (\bSOll.llt‘ answer on :m)mo ot
key questions: It is neither right nor wrong

or a “green light.
variation, individua

scre
tion of in
are all critical issuce
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s .

screcmng test or o engage n health suncilliee or d

program of penodic health asessiment Lt s only byun-
derstanding the overall approach pravention thatan
informed decnion can be made about the uselulness of
anindimdual screenimg practice

My last point s that there are better and worse wayvs of
engaging n am such program. A medical lesting pro-
gram with no notification, a testing program with an ex-
cellent test and notification but no cffecuve mterven-
tion: or focusing soleh on the individual and failing to
focus on improved protection or exposure controls: any
of these practices can limit the usefulness of whatwould
otherwise be conceptuallv good and scientifically use-
ful. Maintaining a clear prevenuon focus can improve
the benefit and reduce the adverse consequences of any
practice.

The outhor s grateful for the assistance of Michael D Attffield,
PrD. for preparing the tables and Aruta Wolle tor preparing the
manuscnpt
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