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A STATISTICAL EVALUATION OF RESPIRATORY SYSTEM
INDICATORS AMONG PIPE COVERERS

PLAINTIFF’S EXHIBIT

INTRODUCTION o DOW-1254

This report presents statistical findings developed from an epidemiologic st
pipe coverers. The report does not include 3 review of literature on the subject

ora medical interpretation of the results, In the location under study, the job of
pipe cove'er has existed since 1910, A list of 173 men who hzve held this job was

p—epared {rom company personnel records, Virtually all men who worked on the

job for at least a year are included in the list, as well as most of the men who v
worked less than a year, As of January 1970, the status of the 173 men was as ;
{ollows: o
till Working For Company ‘ . 130 g
Active Pipe Coverers 94 ch
No Longer Pipe Coverers 36 e
Quit or Released From Company 18
Retired e R
Deceased ~3 1M

Within the icentified exposed-to-risk population, the relationship between time-cz-
job azd health indicators reflective of the well-being of respiratory function was
iovestigated, The health indices examined in this study include (1) the mortality
rate for cancer of the respiratory system (based on company insurance records,
1940-1970: (2) the incidence of morbidity episodes involving diseases of the respir-
atory system (based on company insurance records, September 1969-Aucgust 1970);
azd, (3) vitalemeter measurements (derived from a multiphasic bealth screening

program, 1967-1970),

METHODOLOGY

Selection Of Exposed-To-Risk Pooulation And Controls

Pipe coverers were identified through personnel lists prepared on a monthly basis
by the company., The personnel lists are ordered by department and job classifi-
cation within department and are retained as far back as the 1920's. However,

ozly the January listings are retained beyond ten years. Since pipe coverers tend

to remain on the job for a long period of time, this method is adequate for identifying
the exposed-to-risk population.

Two sets of controls were utilized in this study. The first set of controls consisted

of the total plant population and the second consisted of pipe fitters, While the total
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plant population was selecte& i‘o'~cc>x:vez:.zex-1ce‘l a_probab;hty sample of the pipe

fitter population was yeTeeted Facause thesemerichad jobs closely related to the

pipe coverers except for exposure to asbestos. The pipe fitters were identified

by the same method as was used €% aen’hf—ﬁe pxpe coverers, Beca.use tbere are

P rrmTrs ot

many more pxpe fxtters than coverers. 2 thzrty percent sample wa.s dra.wn by
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terminal digit samplmg of company xdentxf;catzoa numbers.
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Method of Morbidity Analvsis . o
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For the _purpose of th:.s st\idy, a morb1dxty ep1sode is an a.bsence cha'acten*ed by
the filing-of a proper accxdent a.nd sxckness beneﬁts clz:.m covermg a. contmuous

period of absence from work The clz.x.m mcludes 2 physxcu.n s cert:..:.catxon of
the medical cause of the absence. ln ‘most czses, the mo~b1chty epxsode must

extend beyond seven calendar da.ys before a record of the event is created. The

program, as such 1s ava.xlable to hox..-ly e:rployees of the company. The expected
sumber of disability da.ys shown m Ta_bles 1 and 2 are based on a five year age
grouping of cata on over 5 000 hou*ly employees.

Methed of Vitalometer Analvsxs

The company's multiphasic screezing program, offered on a voluntary basis, calls

685900015

for F.Z.V, Tota.l and F. E V. ! Sec measurements to be recorded £or each Dartzcx-

pant. A Collins thalometer produces the tracxngs wmch are d:.gxtx..ed by a tech-
nician. For aﬁalysxs pu-rp-o‘s'es, tbe nost pos1t~.ve of three repeated tracings for
eackh izdividual is computen‘.ed A regressxon equatioz was developed from the
total screened populatxon to a.d:]us't for hezght and age. Mornthly comparison of
measured results has shown that, over the ree years of the program, coasistent
readings have been obtamed N

Using data generated thr ough a mult xohis‘ic screening program has the advantage
that neither the subject nor the technician is aware of uses to which the results
might be put. Participation in the health.inventory program was about 67% during
the first cycle of the program.. By combining first and second cycles, vitalometer
readings were obtained for 10l men in the pipe coverer population.

Several selection factors which could bias somewhat the findings of this study should
be noted. IFirst, it was not feasible to follow up on the 18 employees who left the
company; two of these men-were known to have left because of poor health,
Secondly, a morbidity study covering a period two years following the {irs: cycle

of the multiphasic screening program revealed that participants in the program

experience {ewer illness-absence episodes than non-participants. The study did

not enable us to determine the reasons for this difference.
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While the same selection factors apply to the control populations, caution mus: be
axercised in.ianterpreting results because af these unknowns. . - S

Method ‘of Mortality Apalesis Tur: "1 L222..0.. . “its .0 i DoLe. ..
The morrtality analysis is based on copies of death certificates received by the com-

pany Group losurazmce Deparzment-&s proof.of-death. Asmmentioned previously,
iedividuals released from thercarcpany, -excluding retirees, will be lost to 2 mor-
tality study basec on.insurazce records. The two centrol groups referrec to iz
Table 6;were studied over a more recent time period than the pipe coverers, even
though the fires twenty yezrs fallowing.initial placemention the job was mot.accumu-
lated as partof the.exposure-to-risk years. for.pipe coverexs,  Howeyex, sizce the
mortality rate cue to-cancer:of the respiratory systerrhas-been increasing over

the years, this compacviscn should error slightly on the conservative side. The

mortality ratesZor thethree groups were calculated on an age-adjusted basis.

Smoking Histery - o - ¢ Tt
A smoking history collected as part of the multiphasic screezing program was oot

judged as satisfactory for use in this study., The set of questions concerzning
smoking history has been restructured and appears to be producing results that
can be useful iz the futire. ’I'he.la.ck-of-.smoking kistory does impose consicerable

limitations oz the conclusions that can be drawn from the study. -- - - -

" RESULTS

Table 1 shows that while zo pmc fitter employmen=nt g-oups cdiffer {rom the total

plazt ic disabilisy days due to -espv‘ato Ty disease, there are differences am oog
the pipe coverers, The la"gest cdifference occurs among pipe coverers with 10

years or more of contxm.ous employ'ment on the job, These differences, however,

are zot fully refllected iz total di sabxhr*, days, In Table 2, the number of episodes

involving respira atory duca.se are comparcd Based oz a3 poisson approximation

test, significant differences between observed and expected eplsodes were found
[

However, the significant differences in the contmuox..sly employed group might be
expected to carry over to the total group.

Vitalometer Analvsig A

The readings shown in Table 3 are height and age corrected., Only after ten vears
of employment do significant differences between corresponding groups of pipe
coverers and fitters appear. The prior-to-employment group consists of men
who worked at other jobs duy;ng the first cycle of the multiphasic screening pro-

gram and later became coverers or fitters. A non-linear regression equation

employment groups among the pipe coverers aznd for no pipe fitter groups.
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was developed £or F, E.V. ‘Total and F E.V. 1 Sec using years since first exposure

as a pxpe cove'er for t.he mdependent varxable. 'I'he regression lines, along with
‘the scatter plot ol 1 ndividaal rea.c‘....gs are shown in Figure I through Figure IV

for both fitters and coverers, . ... .

Moreality Analvsxs - . . )
All causes of death among pipe coverers up to 1970 are hsted in Table 5.
deaths are categorized by interval between initial employment as a pipe coverer
An excess of total

These

and de'eth and by length of employ_ment asa pipe coverer.
deaths and respxratory cancer dea.tbs among pxpe coverers, as compared to two

e e s mee wma wme me o

other groups, is zndzcated in Table b.. .The pumber of observations is quite small.
th lead

In addition, two of the men dymg from respxratcry cancer alao worked with

arsezate. . . e e e .

SUMMARY
be data presested in this study were derived only from ongoing routine fuxnctiozs

of the compazy Medical Depa't..‘ent. ‘The investigatioz of vitalometer readizngs,

morbidity episodes due to respxratory disease, and mortality due to respiratory
formed less well than did the comparisco

cancer, indicated that pme cdverers per

groups.
There are two important limitations of the study aside from the size of the exposed-
{follow-back

to-risk population. First, no smokxng h~story was obtained., Second,

of individuals no 1onge— with the compaay was not undertaken.
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STATISTICAL EVALUATION OF RESPIRATORY SYSTEM INDICATORS
AMONG INSULATIORS
Iatroduction
This repor: presents statistical findings developed from an epide=iclogic study
cfuinsgla:ors ecploved by the Texas Division of The Dow Chezical Cczpany. The
réporé does not include a literature review or a medical interprecation of the
:esult;. These crucial elements cof a study are properly left tc the induscrial
physician r;sponsible for the health of these vorkers.
fhe cbjectives of the statistical evaluatiomn were: (1) to ideatify through per-
scnnel records all ezplovees who worked as imsulators at the Texas Divisicn;
(2) to dezermine the current status of these workers and the dates cf their e=-
clcyzent as izsulators; azd, (3) to exa=zine the relaticzship between expcsure

durazion and several respiratery systez indicatecrs, zazely the nuzmber of zcrbidicy

eriscées due to diseases of the respiratory systex, the number of deaths due to
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ancer and two respiratery fuzcticn zeasures, the feorced zidexpiratery

25-75%) azd the forced expiratory voluze at three seconds (FEVjy).
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Tafz has existed since 1941 at the Texas Divisicn. DBetween 1541
and 1571, seventy-two zmen who worked as insulators were identified through per-
cnnel lists. As of Augusf 1971, the sctatus of these workers was as follows:
72
Still Werking For Texas Division - 30

Active Insulators =———ee—-- 29
Not Active As Insulactors - 1

Released Frem Cozpany ==—==—=-==- 29
Retired e—mmccmemc—mmmcec o ce——em 9
Transferred From Texas Div, =---- 2
Deceased ~—~—ecmmmmccccecn————- - 2

Tvo factors which pose limitations on the statistical analysis are evident frem
the above tabulaticn. These faczors are: (1) the rather small size of the exposed-

to tisk populacion (7. men), and, (2) the large rercent cf these employees released

fr-n am2lormenatr (L0%).

665900015
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- Hechodology
Seniority liscs for the insula:oé.craft thch were available through the Personnel
Departzent were reviewed to identify the population-at-risk. Since insulators
participated in the periodic health exam progra=, 2 double check of the population

vas possible. The verification procedure revealed that the seniority lists had

provided cozplete and accurate identification of the population. The work history
card for each im-scope employee was examined to determine the date of birch, the
current status of the employee, and the dates during which the ezployee worked as

an iamsulatet., Years-on-job was subsequently used as az indicator of relative expe-

00990001S

Morbidizy Data

tv episcdes are reccrded in the exployee's zedical reccrd. The date of the
eriscce and the physician's diagnosis are listed fcr each event. Extracting this
11

{nfcrzaction was zost time censuz=ing because of the need to pul

and the unedized nature of the data. Since no pricr use cf these data fcr statistizzl

wn
(%]

purposes is known to the author, it was necessary to assuze that the cozpletene
cf reporting and quality of the inforzmation was adequate. Morbidity data for the

expesed-to-visk perulaticn were abstracted begizning im 1960. The nuzber cf episcdes

rh

[e]
"

ty cause and the frequency of episodes per 100 work-years-at--tisk were tabulated
the tetal insulator population. A matched pairs design was used to cezpare the =oo-
tidity experience of the 4msulators with that of a suitable control group. 1In this
case, the conzrol group was selected froz Power Departzent exzployees. Rescurces
vere conserved by restricting the coczparison to the 24 insulators who worked con-
tinuously frem 1960 through July 1971 versus 24 Power Deparizment ezplovees of the
saze age. These ezployees also worked continuously during the observaricn pericd.
?he pairing procedure elizminated the need to take into account the age of the worker
or the period of cobservation in cozparisons between the two groups. Until such tize

IRaTt reutine data processing of merbidity data s initiated, the matched pairs type

I3 ) . .
©- 3nalysis ;11 resain the most efiicient way to statistically zreat cmorbidizy daza.
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Spiremertric Measurements

Spirometric measurezents for insulators were provided through the pericdic health

exaz progran. The most recent testing for each insulator was selected for analysis.

Readings were available for 42 inéula%érs.':Tﬁd':easufés, the FZFyg.75% acd the
FSV3, ?e:e selected feor ;ﬁaifsis.. The.age ané.ﬁéight, as well as szoking history,
were obtained for each insulator at the time of his exam. Because of several
li=fcations, three categoéiés-—aoné:oier,.éu:fent‘s:;ié:s cf at least one pack per

day, and all others,--were used to describe the sﬁoking Histcry for each wvorker.

The cobjective of this phase of the study was to deterzine if the two respiratory

(2,

icn measures, correczed for age, height and smaoking history, were related to

(&)

unc

.
3

IV, vere based cz ""Guides

(4]

vears-cn-ichb. Age and height correcticns fer the

The EIvaluazicn of Permanent Impairment ~ The Respiratory Systex'" (1965). 4 Iacter

"

10930001S

cf .95 was used to adjust FVC readings to FEV; readings. Age and height ccrreciicns
for che ?EF2<_75: vere obtained from "Spircmetric Standards For Healthy Neaszoking

Adults” by Morris, et al (1971). The FEFjg_ygy readings were dichctezized aczording

(&)

¢ the sign cf zhe deviations from predicted norzs to sizmplify the analysis.

Mortalitv Data

The zeortializy analysis was based on coples of death certificates received by the
Cozpany Greup Inmsurance Department as proof of death. Individuals released frex
the Cczzany, excluding rectirees, are lost to any cortality study based stric:ly

cn insurance records. The potential biases introduced by this loss cf infermasicn
have been discussed in the literature. The control group for the morzalicy cozm-
Parisens consisted of a cohort of 6500 Midland locatien heurly werkers followed

betveen 1954 and 1969. The expected numbers of deaths vere calculated based on

zcTtalicy rates for the cohort population, adjusting for age by the indirec: method.



Results

Morbidirs Analvsis

The overall morbidity experience for imsulaters from 1960 to August 1971 is suzm-

-

zarized in Table 1 As expected, episodes related to diseases of the respiratory

svstez acccount for over forty percent of the total absences due to sickness.

-~

Table .2 shows a ccz=parison of morbidity experience between insulators and Power

- B

Departzent exzployvees. The between individual range in the number of total episodes

{0 to 20) izdicates the wide variability in utilization of grcup Iinsurance benefits.
There are no scatistically significant differences at the .05 level between the two

-

groups.

due to diseases of the respiratory syste=x,

Sciremetric Analvsis

able 3 shcws the average deviations of FZVj readings froz predicted zner=s by years
cf exposure. No significant assoclation at the .05 level was found between years

ci exposure and FIVy. Adjustzments for szoking history had little effect cn the re-
sults., The scactter ploz of individual FIVy deviations frcz predicred versus years-

en-job Iis shown iz Tigure I. 1In contrast, Table 5 indicates that nonsczokers perform

near predicred ocros and about .4 liters better than the average of either ci the

two szoking groups. Sizilar results aTe obtained for the percent of FEFpg_7sx
readings btelcw predicted morms. Thus, szoking hisczory was found to be related o
respiratery funcrion performance while years on the job was not. The possible
etfects on these readings of selection bilases, such as population attrition, are
unKnown.

Merzalitv Analvsis

Tadle & su—arizes the mortality findings of the study. The observed deaths azong
insulators is less than expected In each category of comparison. However, since
the expcsed-zo-risk population is relatively small and the period cf observation

is short, the faverable experience to date does not, {n i{tself, insure similar

¢0990001S

is is true bouth with respect to total episcdes and with respect tec episcces



Su=marv

The statiscical evaluation was carried out along the lines sez forth in the
Inctroducszion of this report. While the necessary data were indeed available,
they were sozetinmes a bufdén to gather. This was especially true when they

had been microfilmed. With regard to the insulators, mo evidence was found to

ihdiéa:e an associaticn between years on the job and the respiratory systex
ndicators which were invéstigated. The :iny qualification statezments which
appeared in the report attest to the fact that the data wvere collected under

real wcrld and not laboratory conditions.
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Table 1. Episodes Of Mcrbidicy Observed Sizce 1260 Amon
46 Insulators Actively Ezployed As Q0f 1960.

Nuzper 0f Episodes
Nu=ber Of Per 100 Persc:
Cause Zciscdes Years At Risk
AI}“Capses . ‘ . 166 39.1
i;gases cf the Respirator§ Systea ' 70 1 16.5
Accideztal Injuries 20 4,7
Diseases of the Digestive Systex . 18 4.2
Diseases of the Circulatory éys:e: : 14 3.3
Ciseases of the Genito-Urimary Systexz oL 3.3
Diseases of the Nervous Systez
ané Sense Organs 8 1.9
Infeczive & Parasitic Diseases X 7 1.7
Diseases of the Musculoskeletal Systex i
& Ccrnneczive Tissue ; 7 1.7
Necplasms - Tortal ! 4 .
t
Endocrine, Nutrizional & Metabolic Diseases | - ===
Mental Disorders - -——
Diseases of the Skin & Subcutaneous Tissue - -—-
All Cther Causes ' 4 ]

N0990001LS
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Tatle 2., Comparison Of Morbidity Episcdes Occurring Between
January 1960 And July 1§71 For 2+ Insulators Paired
With 24 Power Department Ezmployees Based On Age.

Total Eoisodes

Resviratorv Episcdes

sc2es. .27 ®argen Years At Risk

Pair Numper . Insulacors Power Dept.Z=c.., . Insulators. Power Deost.ZI=p..

11 2 :__ 7 !_____ o ’_ 10
T2 f 0 7 0 Il 4

3 I 8 0 5 0
4 ; 5 6 0 1
s | 3 4 0 0
3 ; 3 20 2 8
7 , 6 2 3 i 1
8 E 2 5 1 3
o i 7 5 5 3
e : Z 0 2 | 0
12 | “ L 3 0
12 { 6 3 2 0
13 2 ] 1 , 0
14 f 2 o} 1 0
15 | 1 1 0 0
1€ l 3 { 4 | 1 1{ 1
17 1 6 | 12 1 i 8
1E 10 7 7 : 2
Ls I 11 5 2 i ¢
20 ’ 6 , 1 3 ‘ 0
22 i 8 ! 2 | 3 ; 1
22 l 3 5 1 % 1
23 Il 6 2 3 ; 1
2 : 4 6 1 ; 3

Tozal : 110 i 123 i I ! 51

Nuzcer of Ipi- 0.0 [ 6u.2 ii.e ls.<
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Table 3. Mean FEV. Readings Expressed As Deviaticas Froz
Predicted Norms By Exposure Group, Adjusced And
Unadjusted For Smoking History.

Av;rage,;; __Euabg} ) "FTEVs In Liters

Exposure of Adjusted For Unadjustec TFor
Exoosure Grouo Years Men Scmoking Historv Szoking Historv
"¢ 10 Years 3.1 8 -.13 -.13
10 - 19 Years 16.1 17 ~.28 -.34
20 - 29 Years 24.5 17 -.19 -.14

Table 4. Percent Of FEF,g.ge¢v Readings Below Predicted
Nor= By Exposure Group, Adjusted Aznd Tnadjusted
Fcr Szoking Eilscery.

Average Nuzber % Of FEFjyq.ysy Below Predicted Nerz
Exposure of Adjusted For Unadjusted Fer
Ixocsure Groun Years Men Szoking Hisrerv S=oking Biszory
< 10 Years 3.1 8 38 38
10 - 1¢ Yezrs 16.1 17 42 &7
20 - 29 Years 24.5 17 . 38 as

lable 5. Mean FZV; Readings Exyressed As Deviations Frez
Predicred Norms And Percent Of FEFjs_sgu Readings
Below Predicted Norzm By Szoking Category.

Nuzber Deviations Of FEIV, = 0f TEF~c 547
of In Liters Frez Pre- | Below Preziczed
Szoking Caceporv Men dicted Norms Notms
Nonszokers 10 +.09 10
Current Smokers Of At Least
One Pack Per Day 13 -.32 46
All Octher 19 -1 53

909900015
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Observed And Ixpected Deaths Azmong Iosulators

Table 6.
By Interval Since First Exposure

Deaths Due To

- —— e ot —

Years !
~ Iaterval Since Exposed "I T T TStsl DedthsT """ 1" "Respiratory Cancers
First Exposure To Risk Observed | Expectec | Observed | Expected
Tocal 942.1 2 4.4 0 .3
Less Than 20 Years 806.2 2 2.7 0 .2
More Than 20 Years 135.9 0 1.7 0 .1

09900015



DEVIATIONS OF FEV] FRCGH PREDICTED
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SCATTER PLOT OF DEVIATIONS IN FEV4 FRO¥ PREDICTED VERSUS
YEARS ON JOB FOR 42 INSULATORS (ADJUSTED FOR SMOKING EISTORY)
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