Uploaded to VFC Website
~ October 2012 ~

This Document has been provided to you courtesy of Veterans-For-Change!
Feel free to pass to any veteran who might be able to use this information!

For thousands more files like this and hundreds of links to useful information, and hundreds of
“Frequently Asked Questions, please go to:

Veterans-For-Change

Veterans-For-Change is a 501(c)(3) Non-Profit Corporation
Tax ID #27-3820181

If Veteran’s don’t help Veteran’s, who will?

We appreciate all donations to continue to provide information and services to Veterans and their families.

https://www.paypal.com/cqgi-bin/webscr?cmd=_s-xclick&hosted button id=WGT2M5UTB9A78

Note: VFC is not liable for source information in this document, it is merely
provided as a courtesy to our members.

11901 Samuel Drive, Garden Grove, CA 92840-2546


http://www.veterans-for-change.org/
https://www.paypal.com/cgi-bin/webscr?cmd=_s-xclick&hosted_button_id=WGT2M5UTB9A78

[tom B Nomber 00671

Author Ghezzi, |

Cerporate Author

Ropart/Article Title Report on Survey MDL/2: Prospective Longitudinal
Epidemniological Survey of Clean-Up Workers at Work
from 1980 in High-Contaminated A Zone

Jourual/Boek Titis

Yoar 0000
Month/Bay

Color [
Nombr of Images 112

Bescripton Netos Alvin L. Young filed this item under the category
"Human Exposure to Phenoxy Herbicides and TCDD"

Tuesday, February 20, 2001 Page 671 of 680



SURVEY ML/2

PROSPECTIVE LONGITUDIMAL ZPIDEMICLOGICAL SURVEY GF .
CLEAN-UP WORKERS AT WORK FROM 1980 IN HIGH-CONTAMINATED
A ZONE

Researcl team:

I.Ghazzi {cgordinazor)

G.Asgennato
P.Brambill
P.Cannatelll
L.Meazza
FJMerlo
P.Mocarelii
F.Sicurellc



RSPORT ON SURVEY MDL/2

PROSPECTIVE LONGITUDINAL EPIDEMIOLOGICAL SURVEY GF CLEAN-UP
WORKERS AT WORK FROM 1980 IN HIGH=-CONTAMINATED A ZONE.

INTRCOUCTION
In A zone contaminated by high level of TCDD following the ICMESAH

accident the clean-up IOpera.tions started in the summer

of 1980. The existence of a real risk for clean-up workers is
demonstrated by the experience accumulated in the last years

as a result of similar operations at various Ewropean industrial
plants in Europe.

Four years after the contamination episcde at the Badische und
Soda Fabrik (BASF)' ( two years after the reopening of the plant
a nev case of poisening occurred in a worker who aad been repair-
ing an autoclave; during the operation he had several times 1lif.-
ed his protective mask to wipe cff the sweat. PFour days later
dermatoliogical manifestations and neurclogcical symptcﬁs appeared;
six months later he was admittad to nospital for pancreatitis »nd
nepatomegaly: nine months later e died; sancreatic necrosis,
liver abscesses and chloracme on the trunk were found at necrc:sy
The clean-tp procedures at the Coalite plant in England were
i‘na.dequate: after the clean-up,?9 cases of chloracne occurred
in workars not expcsed at the time of the accident.
YMumercus cases of chloracnme developed among workers encaged cn th
initial clean-up at the Fhilips niant in Holland, In the subse-
guent dismantling of the plant strict sersonzl orotaction was

enforced ameng the workers, who had €0 wsar ventilated cweralls,

and 2 Qlinical surveillance Drocoam YaS S8t I centared on the avs

~

lutation of biochemical parameters before the event ad subsequently
&C requ




iar intervals. No major deviations from normal values were oOb-
served in the ten workers who complied consistently with the
prevention procedures. In two other workers who had been sent
to the contaminated zone to dilute the contents ©f some tanks
with water and who had worn on the overails correctly ane

cr more liver function parameters were found to be abnormal
eleven weeks later; the values slowly normalised in tis weeks
that followed., In no case were there dermatological manifes-
tations., The Philips researchers concluded that the working
methods were effective in prevenulng exposure to TCDD.
Notwlthstanélng the vast quantﬂty of data on TCDD that has accu-
lated since the Pailips episcde, a public health surveillance
program still has to be based on the observation of biological
parameters whose behavior may indirdéctly reveal exposure to thae
poisen by showing its early effects (early effect indicators).
Direct monitoring of the intake of the poison (dose indicater),
up to now imply the biopsy of adipose tissue and it is not proposa
ble as a continuous monitoring of groups of active workers in a

plan of public health surveillance.

2 - METECDS

.1 Chiectivas

Trhe general cbisctive 27 the survey was 0 cauge the effi-
clency of tle safety measures taken during the clean-up of
areas Ai-A3. The safery measures were takan o trevent anv
significant exposure tc the soison dut, going Sy osrevicus

experiance, 20ssible erposure could not he a2x2
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2.2

2.3

GCenexral desica of the siudv

The design was that of a prestective controlied study (aimest

like a trial) comparing clean-up workers and reference ¢grouss.

The parametexrs of interest (essentially cliniecal signs and
symotoms, biochemical parameters) were nmeasured before, durin
and after the period of potential exposure, in both groups

{Fig. 1).

forulation under studv

The groups under study were selected at the preplacement
examination. The subjects were sent by the firm handling ke
clean-up to Desio Hospital. None had previously beem engaged
cn clean~up operations,

The preplacement examination took place in two stages: first
35 clean-up workers were selected and then a monta later
another 37 subjects were chosen, 236 as confrcls and 1 as a2

clean-up worker,

Freplacement examination. Data collecticn.

For every subject the preplacement examination includad:

2.4.1 Interview-cuestionary ‘

2.4.2 History and physical examination

2.4.3 Laboratory tests

2.4.4 Lung Sunction test

2.4.3 Nesurolcgical examination, nerve conduction veliccits
and Electromyography (EMG)

2.4.6 Electrocardiogram (ECG)

2.4,1 Interview-guasiicnarv

The main purpose was to obtain informations for the

comparision of the clean-up workers with the controls.

c

e




2.4.3

2

‘The interviem-gquestionary was zdministered by two trained
interviewers at the time of the medical examination. The
questions included:universal variables(like years of
échooling, marital status, telephone, working aistory),
habit (drinking, smoking), drugs intake,

family history and personal history with special reference
to liver disease and skin diseases.

A copy of the guestionary form is attached in Appendix A.
The history was taken and the physical examination dene by
occupational health specialists of the Occupational Health
Service of Desio Hospital. ’

A copy of the case record form used is attached in Appendik

-

Laboratory tests
The following tests were dome:

1 = Glutamic oxalacetic transaminase (SGOT or AST)
2 - Glutamic pyruvic transaminase (SGPT or ALT)

3 = Alkaline phosphatase (AP)

4 - Gamma glutamyl transpeptidase (GGT)

5 = Bilirubin

§ = Cholesterol

2 = Triglycerides

8 - Surface antigen of hepatitis B Virus (HBsAg)

Electrophoresis of serum proteins

o)
i

1 - Blood cells count plus platelets and differential

11 = Total urinary gorphyring

12 - Urinary delta-aminolevulinic acid {ALA-U)

Most of ths parameters were closan bDecause TCDD is hepa
totoxic and affects the lipid metabolism. 4n increase
in SGOT-SGPT is to bé'ﬁégéfdedqas an indicafor of cyto~

lysis, an increase in GGT as an indicator of enzyme in

to



2.5

duction and an increase in AP as an indicator

of biliary stasis.

The urinary porphyrins were determined because TCLD

is mown to exert a porphyrogenic effect.

2.4.4 Lung function test

2.4.5. Neurological examination, nerve conduction velocity,
EMG

2.4.,8 ZElactrocardiograpaic examinaticon

2.4.7 Chest ZL-ray examinatioxn

Selection of aroups of clesan-up workers and contrals

The criterium of eligibility was the fitness of the following
parameters: .

1 Males between 18 and 55 years old

2 Yo c¢clinical signs of acute or chronic diseases such as
viral hepatitis, diabetes, chronic liver disease, skin dis-
ease, etc., o

3 Results within the ndrmal range for the following laboratoery
tests: SGOT,SGPT,GGT,AP,Serum bilirubin,RBC,hematocrit,her:-
globin,WBC and differential counts,platelets,urinary porphy

4 %o clinical or instrumental signs of peripheralnervous sys|

5 Normal ventilatory funcition test.
Out of 112 candidates only 72 were found eligible for

the <clean-up work and entered the study.
Grounds for exclusion were médical problems (liver disease, a

normal values in labecratory tests), problilems relating to the
nature of the work {abncrmalities of weatilatory Suncticn iyl

veduced tolerance tc the wearing of a nask).

Sariodic sxaminations

sczording to the protcoccl, every subject tad to be examined
every 6 mentias. Horeever, b regicnal law the ¢lean-up wor .zl

22d 0 be examined averv 3IC working days until the and ¢f s
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2.8

Jjob., The periodic examinations';nclude'/physical examination

and laboratory test as required for ;pe preplacement exami-

Final tests
The final tests were done 6 and 12 months after ¢ompletion

nation.

of the clean-up job.

Data analysi
Given the sample size the powver of the tests used was estima-

‘ted and proved to be adequate for the design of the study.

The frequency distribution for the demographic and other
variables (Table 1) was reported. For comparing this distri-
bution the chi-squared test for independent samples was used.
For the comparison of the continuocus variates (Figs. 3-26) one-
and two-vay variance analysis was used, by group (clean-up and
reference workers) and by, test (tests done at successive exami-
nations), using the SPSSZprogram. All tests were rated signif-
icant if the probability depending on chance was less than |
0.05% (with *wo tails).

Discriminant analysis was done with 2 program developed by Da-
vies. The logic of the discrim¥ent approach lies in the fact

that significant differences cculd be identified for the entire

14

2 .
Eto—-cl:i—;n.t

battery of tests used, whare for a single test no s

ifference emerges,

RISULTS

i
i3t

Be

.

- Ll -
resulis ¢of =the preplacement exanination and ¢f tiae first 2

[ B

iodic sxaminztions are resorted here. The results will also
s

shaoym For the sub  deridnales wich underwent all the

periodic tests.
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worked., The time trend of six selected parameters for each

worker is also indicated.

3.1

1 ——————

3.2

Rasponse

Base dara

data are also presented acccording to the number of hours

The ocutline of the study design and follow-up fes;onse are
saona in Fig. 1.

During the follow-up two of the exposed workers died in a
road accident, One missed cut after the first follow-up
and yet anotherone after the second:nother four failed to
attend for the fourth follow-up.

In the reference group the response rate was low: five failed
to attend for the first follow-up, seven for the second and
third and another six for the last (response rate = §5%).
Among the clean-up workers the response rate was 100% of those
present on the job, who needsd to comply with periodical control

and to be passed fit to continue working.

Lt e L A A ety R s

e fall in the response rate at the last follow-up
was due To ex clean-up workers (those who had for various rua-

sons ¢iven up werking in tha zone). In the referencs grour
the low respense rate was due o distancs Srom the place <!
residence or t¢ emigraticon o other areas, Gné conirol subdje
afcsr the first follow=-uwp was includsd among the clean-up wort

ers and Srom that date a2 was sxcluded Irom the data analvsis

3.2.1 Interrisv=cusstionarvy

me of the ¢lean-up workers ané fcur of the controis wver

i)

not intexrviewed, Dnter-group comparability ia respvec- ¢

'l - - -

certain characteristics is indicated in'Table 1. Age,

iD

ucation, marical status, smoking, drinking, rrevicus ax-

posure to epatotoxic substances and aistorv of skin dis.
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ease presented fairly similar distributions in the two
groups. Significant differences were found in respect

o0f history of liver disease and possession of a telephone
at home, which proved to bDe more frequent in the reference

group.

3.2.2 Laboratorv data
£ the laboratory tests done those most relevant for sta-

tistical analysis are the ones that, according to the sci-
entific literature, seem to be correlated with exposure to
TCDD, viz. uwrinary porphyrins, liver enzymes, serum cho-
lestercl and triglycerides. The results of the WBC, plate-
let, serum protein, 2lbumin and gamma glopulin tests are
alsc presented. At the preplacement examination no sig-
nificant difference was found in the variables studied,

except for alkaline phosphatase, the mean value of which

wvas higher in the reference group.

3.3 Follow-up results
i During the follow-up pericd nine workers left the job Ffor reasons

irelated to health, Ffive workers were rated nc lenger fit and

were dismissed. The grounds for wnfitness were:

1 - in subject 12 abnormal SGOT {42 mU/ml) a2né SGOT (75 =U/ml)
values in Tvo tests, in Cc<ober and Decesmber 1981; +these
values retwsred to normal in subseguent tests.

in subiect 13 severe nypertension (1%5-125 mmdg).

n
|
[

subject 14 a slight increase in GGT.
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not stand the mask and was lost to follow-up.

3.3.2 Clinical evaluation

3.3.3

No case of skin or neurclogical disease occurred. Clinica
examination revealed nothing noteworthy. The percentags
of subjects with hepatomegaly did not differ significantl.
in the two groups; the higher percentage amcng the clean-
up workers might be due to the fact that the doctors wvere
a0t "blind" (Fig. 2). No significant difference emercsd
in respect of weight variatioas.

Laboratory data

The analysis was dcne separately for all the cases in the

follow=up pericd and for a subset of subjects wvhose data

wvere available for 2ll the periodic examinations (excapt

the last).

Dispersion charts for 10 out ¢f 14 laboratory tssts in th:

first four examinations are shown in Figs. 3-26 together

with the means and standard deviatioms.

3.3.3.1 Urinary porchymins (Figs. 2 and 4) _ _
Yo significant difference was Sound betwean the ?-
groups at successive tests but a significant &:7°2
ence was found for both groups between tests cans
successive times., 3Sut the values were witain rox
Timiss, wall below threshold valuas. Ths game r=
sults appeared for the subset of subjects ailwavs
present.,

3.2.3.2 SGOT ~ SGPT (Tigs. 5,58,7,3)
Jo significant differencs was found, exgept for 2

at thir

e e

fan

follow=uz, when the mean value ¢f thz =
sesed {17.75 =mi/ml) was higher than in the ncn ayf
sosed (14,28} this differences was also signilfica

vriehin =he subcrous of zver—-nrass:

-
mee R — 1 - -
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b
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3.3.3.3 Alkaline phosphatase (Figs. 9-10)
The gignificant difference observed in the baseline
test disappeared in subsequent tests.

3.5.3.4 Gamma GT (Figs. 11-12)
No significant difference was found detween the two
groups in the successive tests but a significant
difference did emerge for both grcoups between suc-
cessive tests.

3.3.3.5 Bilirubin (Figs. 13-1¢)
Serum total bilirubin behawved in the same way as GGT.

3.3.3.6 ALA-U (Figs. 15-15)
The same applies to ALaA-T.

3.3.3.7 Cholesterol and triglycerides (Figs.17=18-19=20)
No difference was observed.

3.3.3.8 Other laboratory tests . :
A significantl} lower WBC count was found in the
clean-up workers at first followa:j‘(?igs. 21 and 22}
and the same applies to platelets (Fig. 23). The
seyum total'protein value was aigher than in the con-
trols (Fig. 2¢) and a2 lower mean serum aldbumin (Fig.
25' in the clean-up workers in the preplacement exam-
ination only in the subgroup cf the eaver-present.
A significantly higher gemma gledulin value (Fig.26)
was found in the clean-up werkers at secocad fellowa-
up.

3.3.3.2 Arnalysis of the binary data
‘In order to identify deviations frem the novmal valw
wes, some variablasz were convertsd Iianto binary data,
above or below the threshold used at tie nrerlacement
exanminaticn., The Sreguency ¢f outsidé raunge valies

was too low for statistical analysis: no noTeveort.s

- - 2 - - - e
2 o tae percentages oI abnormal valusr tag
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3.3.3.10 Discriminant analysis
The dispersion chart of tie scores cbtained by
diseriminant analysis of the values of eleven
laboratory tests is showm in Pig. 37. Hlo sig-
nificant discriminant function was identified.

Cn-~job uours and laboratory tests

The clean-up workers were divided into tihree subgroups by the
number of hours worked in zone & at the time of the second

follow-up. Seven 2ad worked less than 200 h, nine from 201 *o
400 h and twenty more than 400 2. No significant difference
in the mean values of the lab tests was found at the first and
second follow-up (Table 2%,

Individual assessment of the clean-up workers

It rust be stressed that,while the program of tests for the
reference group envisaged an examination every six months, thel
¢lean-up workers un@érwent medical checks every 30 days as long
they continued on the job. The number ¢f examinations of thi-
group was between 2 and 20 (mean 12.&}). in the foregoing .
analysis we have considered only the Sive for whicﬁ the contre!
data are also available., Figs, 38 to 73 show the tizne tresn..s
of six selected parameters (porphyring, SGCT, AP, GGT, cholsst.
erol and triglycarides) for each worker.
The analysis of the test shows that in ten cases (nos., 4,100,158
eC,22,23,27,31,32 ané 35) 20 variables increased by more than
100% of the bdaseline value during the follow-up reriod; in ki
teen cases (nos, 1,2,3,5,6,14,15,18,19,25,29,3C ard 33) <are
was an increase of more then CCY¥ in at L
always within the normal rangs, In anotaer thirteer cases “a¢
3,11,12,13,17,21,24,25,28,34,3€) tiigre was an incwease of .zl

3,
* el nl. A - i -
thzxn 100% in at lzast one narsmetasr with va

s




range: in six cases the increase was in the triglyceridas, in
three in alkaline phospinatase, in one the urinary porphyrins
and triglycerides, in one case transaminase and triglycerides

and in one case GGT.

CONCLUSIONS

The program of surveillance for the clszan-up workers in area Al-
A5 of Seveso was undertaken to check the efficiency of the safety
measures taken during the clean-up operation started in May 1980.

The principal conclusions are:

1., During the follow-up period no case of clear clinical disease
that could be attributed to TCDD (chloracie, peripheral neurop-

athy, liver disease, etc.) occurred.

2. Of the five workers rated unfit after the commencement of tie
job one had abnormal liver enzyvme values in two tests, which
subsequently normalised. There was no known cause of tie in-
¢crease and s0 a transient effect of TCOD exposure cannot be ax-
cluded, ‘although the contemporanecus weight gain (more than 15

kg) may suggest nuitoitional causes.

3., Ho definite differences between cClean-up wprikers and controls
vas found in respect ¢f the laboratory tests. The same con-
clusion was reached when the dasa were treatad as pinaxy data

and discriminant analysis was appliad to 72 ladb test variables,

&, The 2ralysis of the time trends of six variables in the clean-
up werkers shows that some variations occurred in the trigive
carideg; thase are, aowevar, xore likely ¢o be dus to bioleogi-
cal variability or to insufficient srecisicn in analirsis,

- i - Aol owd
o sum, <he suyrey failsd to szl

%)

Y P i 2 mad AL 2ga =
W 2LOLOCLCALILYT SLenirLoanit featlires
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such as to suggest that the workers engaged on tiie clean-up

overations in the hichly contaminatad zones can have absorbed

TCDD. The safety measures adopted seem to have provided

effective protection for the workers.

Desio, 30 July 1983.



TABLE 1. Discribution of Demographic and Other Variables

in Clean~-up and Refarance Groups

Characteristics Clean=-up Reference
Workers Workers

Mean Age 31.2 32.7
g, 764

Educarion

(Years completed)

Q=5 13 19

6=9 15 10

10+ 7 3
Chi sqizg.SQ

Marital Status

Yevar Marrvied 13 19

Married _ 18 10

Separated,Divorced 2 0

Widowed .

’ - Chi sqzag.sa

Smoking Habit

(Cigaraccas/day)

Nou=saoker 11 8

Ex=smoker 2 5

Lass than 20 11 7

20 or more 11 12
Chi.sq33§.36

Alcohol Consumpcion

(ee./day)

") 7 6

Leass than 40 9 12

40 or more 19 14
Chi squ%.IJ

Pravious Exposure to

Henatotoxic Substances

Tas 3 7

Yo 32 25

Chi sq;22.33

A e v



+ TABLE 1. Distribucion of Demograpnic and Other Variabies
(Contiaued) in Clean-uyp and Refarsnca Groups

Characceristics Claan=up Refarsnuce
YWorkars , Workers

Talephone at Home

Yes 13 21
Vo 22 . 1 1
i =5,43"
Chzlag 5.4

History of Dermatitis

Yes 6 9
No 29 23
Chi Sqia}..lﬁ -

History of Liver

Enlargement
Yes 4. 12
No *29 23

Chi sqizg.ZS“

Past Physician's
Warping on Liver Disease

Yes 4 4
No 32 28
Chi sq13503

?Significanc at p less than .03
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WIE .2 Mesults of various faboratory tests (wean and siawkud doviation) at the pre-cmployment examination, afler 3 and 9 wonths in Uhe

7 deconiaminalion workers ,divided according to_the mber of hours spent in AV, A2 zones,

Huaber of léss than 200 from 20} to 400 wmore Lhan 400
hours pre-usplex. 374 wonth ex. 9th month ex. | e-empi.ex, 3Ymonth ex, 9 month ex. | pre-ewpl.ex. ¥ wonth ex. 9% montt
Total urinary Nn.11 89.20 60.43 93,57 75.09 81.00 96.44 70.55 66.95
porphyrfae (24.10) (42.28) (16.67) (54.55} (31.54) (2r.985) (4d.29) (38.64) (37.
(,ug}u.crcat.)
SGOT (/1) 20.71 10.0) 10.29 15.56 11.67 12.67 - 15.20 14,75 13.50
4. 11) (6.05) {4.90) {2,70) (2. 12) (3.24) (3.03) (1. 54) (3.8
SGPr1 (U/L) 23. 1 20.313 19.14 §6.70 14.09 12.00 17.70 19.3% 16. 80
(6. 32) (3.67) {(6.73) (5.03) (3. 10) (2.96) (d.07) C(B.08) {6.:.
Akaline 2306 31.03 21,1 34.67 3.1 - 33.56 27.20 32.1% 20.70
phosfalase(u/L) (5.93) (s.18) (5.03) (11.28) j6.45) (7.04) (6.71) (7.5} (7.
Gawmna -Gl (U/1.) 30.00 n.er A 26.29 18.70 23.18 20.%6 17.95 20.0% 10.0%
(10.07) (J2.14) (10.87} (12.38) (13.00) ( 7.62) (8.01) (7.28) (7.1
Tolal
BitErubin{ing/dl) K .50 .67 .66 062 .59 .66 .65 Y
' (.13) (.18) f.18) {.16) (.172) (.¥5) (.13) (.12) (.1
PIL (sec) 21.25 27.58 29.67 27.06 26.29 29.59 25.585 26.68 .7
(2.43) {(3.23) (3.27) (r.21) (2.21) (2.57) {2.33) (2.00) {1
Hewoglobin (g/d1) | 15.00 15.93 16.31 | 16.06 16.01 16.54 15.64 15.65 16.16
tsa)y ) e (.66 (.90) (.62) (.91) (.73) (.76) (.5
we (x30%7um’) 6.46 7.16 5.06 6.7 6.67 6.61 6.09 6.9 6.16
(r.69) . " f2.48) (1.85) (1.30) (2.25) - {L72) (1.19) (1.501) (r’
Platelels 216.14 230,17 222.00 200,49 209.56 208.78 193.25 205.20 196. 20
coand, (42.34) {43.86) (10.85) (42.51) (44.51) (36.77) (34.60) (67.35) (38
(X107 /am™) ‘ \
Abunin(g/dl) .00 '4.97 4.90 4.62 4.96 4,29 4.70 A0 5.0%
(.22°) (. 45) (.36 ) {.33) (. 4¢) (.18) {.33) (-36) (.1
Gauma-Globuline | 1.02 .96 .94 ].22 (N 1.1%5 1.21 1.18 1.16
{q/d1) {.13) {.123) {.1r) (.17) {.22) (.12) {.20) (.20) ) (-3
Cholesterol Serum] 242.4) 223.50 215,71 104,78 192.70 192.09 174.1 179.60 183.00
Level {mo/dl) (66.38) (57.60) (63.50) (33,26) (30.09) (26.56) { 25.22) (23.61) ( 2
I 1glyceride. 142,42 i155.17 i31.00 (112,56 109, 56 FIK 56 101.3? I, 3% 134. 30
{maldl) P Cow errd 74 06) § (38 450 (46. 5%} A 48D ( 42.36) 6. 24) (&
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IWCJZ PRDPDRTIDN OF LIVER ENLARGEMtNT
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Fig.3 URINARY PORPHYRINS VALUES
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Fig.6 S,.G.0.T, (mean+sd)
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Fig. ALKAL. PHOSPHATASEvalue

in clean-up and reference groups
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FigdOALKAL, PHOSPHATASE (mean+sa)

in claan-up and reference groups
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FigH G G T P values.

in clean-up and reference groups
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Fig.#6U - AL A (mean+sd)
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- Fig.17 CHOLESTEROL  valués

in clean-up and reference groups
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Fig.19 TRIGLYCERIDES valuves

in clean-up and reference groups
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in clean-up and reference groups
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Fig.23 PLATELETS  (meantsd)

in clean-up and reference groups
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Fig.24 SERUM PROTEINS (weantsd)
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Fig.25 ALBUMIN Gmeantsd)
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Fig. 26yGLOBULINS (meantsd)
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Fig.30 CHOLESTEROL IN CLEANUP
7 AND CONTROLS, BY EXAM(CUTOFF=270)

NRMOER OF SUNJECTS

& 7 2al v
M
WOAN a7

i
e ZiNZ v

XM 1 EXAN 2 B3 EXAM 4
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APPENDIX A

FACSIMILE OF INTERVIEW QUESTIONARY



Study on the surveillance of the clean-up workers in the TCDD
'decontamination, Seveso, Italy. : :

Date of the interview —

Starting time

Intgrviewer‘s number }

Interview numhexr

A - Personal Data

Al - “¥hat is your full name?*

A2 -"When were you barn?" (Specify day, mcnth and vear)

Al - “Whe:é were you born?" (Specify Town and Prevince)

. -

A4 =-"What is your address?" (Specify street, number, Town, nrov. .
postal code)

AS= "Do you have a telephone?*

Yes - ¥ 0. -8 FF & & 8 A& 5 d s /—/
No * b & FFe s BE S sy /“/
Idoen'tXaew coeevees /_/

NQ answe:s ”.—......./ f

If YES, go to AS
else, go to A7

A6~ "What is your telephone number?™

I den't kncw /7

.. - ’ ,




A7 - “What is your present civil status?”

Single cesccecencescves /S

Married ..vevecevccness /S

Separated ...cciveeeese /S

Divarced «csceescecccce A—e/

Widow/er .evvecenecenes /L1

ther'(specify) srescssave e
B S 4

VO answers ...eeeseeses /_/ ‘

A8 - "What is the highest educational record you have got?"

University degree seevececvsccee /__/

~
I
N

High SChocl -8 8 0 & B B8RSSR PERE =S

o~

Secondary SchoQl +.cceeecvesnaccns

~ N
||

P:imaxy sChQOl LR O B BN L BRI N B I S A I

.

othe: (spec.Lfylotoét'...C....I.Q.Q we—

No records 8 S0 Vgl g B AR LT RSB

Idon‘t krio‘f .0..10.0..0..0.:0000

NN N NN

NO ansSwers .c.cesceseseccssssacscne
A9 - "Did you do the military service?"

NO civveveecnncnnnns /_/

I DON'T ENOV veeeuns /_/

NO ANSWERS .eveeeees /__/

OTHER (Specify) .... /__/

If NO, go to AlCQ
else, go to Al2

AlQ -"Why did you nct do the military service?"
Health rea2sons ...cveevevees /__/
Family Zeasons ...eeeeveveee /__/

other {Specify) o & 4 F b &% &% 4 S /—/



AlL -

Al2 -
All -

AlS. -

“In the last month, have you been smoking ciga.‘:ett:es?"
- (o Y v 4
I CANNOT REMEMBER .... /_/
NQ ANSWERS ..cceveeees /__/
OTHER ceveecssnncsnees /_/

If YES, go to Al2
else, go tc AL7

"How many a day?" /_/ /
“At what age did you start smoking?"

cvvessssecbane/__/

I ¢annot remember .... /__/

No answers ...eeceeveee /__/
"How long have you been smoking?"

YEARS evvevenconvnnon /o t/ /

I CANNOT REMEMBER ./. /_/
“"Over the last five vears, the numbé: of cigarekttes you
gmcke: a day nas:

INCREASED “eevveecovceccee 7/

DECREASED ..vsvvvoncncces /_/

TEE SAME  .ivvesvavecnses /S

I DON'T KNOW ©vurernnnnn. Va4

OTIER (SPeciﬁ.’) " F 4 88 S SRR E A

- e
S
-

e
r
LI I B R B O I B BE A R BT R R "

LRI B N BN I B BN EE BRI N N B BN NN B B RN NN B R W

In case of increase or
decrease, go to AlS, el

se, co to Al7.




4)

*

AlG"”‘\‘hY?“ (SpecifY] [ B IO R OOOOU.0...00.;.0..00-0....oo...o.oool

LR B BN B B B B R B N R Y S R I O I B RN L R B L I R A R I L N B R N R RN I A N A N N R

Go to 321

Al7 - "Have you ever smoked in the past?"”

If yes, go to lE&
else, go to A2l

AlE - "How cld were you when you smoked the first cigarette?"”

L
& .oo'.tc'ooocovioco/ /
A

I CANMOT REMEMBER ..../_ /
Al8bis - “Have you smoked more than 5 packets of cigarettes in
your life?” :

If yes, go to Al9 YES ..iovenee /S
LR R I ] t. - & ' "
else, go to BL NO /__{

Al9 - "For how many vears have you been émoking?" VARV 4

A20 - "How many cigarettes a day were you smoking in that period?"

JMBER OF CIGARETTES ....... /__/.
I CANNOT REMEMBER ,...evveas /__/

ALCONOL
31 - "Have you ever drunk alcocholic drinks like wine, liguors,

YES cveinvvievsnncannes /
NO teeeereiencanncenves /
I DON'T R¥MOW . .iieevene /
OTHER (Specify)........

.....'......0..-.......‘}

NOANSW?-RS ooo.-o.co.oo/

[

If YES, go to B2
else, go to Cl




rl

21

82 -~ "At what age did you start drinking alcohelic beverages?"

I DON'T KNOW veveennannee = _
NO ANSWERS sceevecanecnes /__
OTIER (SpecCify) eoevvseerene

- - /__
LI B I A W LI B B B B A a0 s e

B3 ~ "At present, are you drinking alcocholic keverages?®

B4 - "At what age éid

YES L R R L I I NN I R N R N / ’
NO LR L B R A BN I B O A Y A RN B I ]
—

I DOE:.T :(1‘01"; LN B A ‘ 4
RO ANS":ERS LR B B B N B B B B A A f"; !

-If YES, go to B6
else, ¢go to 34

vou give. up drinking alcoholic beverages:

YEARS L B B B S IR S N A /";
I Do:'T K}?Oﬁ -8B Bt A / e

T

NO ANS::ERS R N S T R R O\. L /“”_,
Y

BS - *Why did vyou give up drinking aleocnolic beverages?"

*
LI B I B B A N RN BN BT N T B TN TN R TR BEE N Y BN RN R R

A B L L L B A L A L L L B B

I DOM'T ENOW .ececencnnen /

Note focr the interviewer:

NO Ai‘.sf‘"rERS - 8 8 0 8 e R e ‘-’-""’(‘:ﬁf
R .ﬁ.‘”‘:
————

i read DRINRS if yves at B2, else read DRINKED

26 - “Could vou speciiv what kind of alecoholiec baveraces you usual
P, P Y

DRINK/DFANKES? "

L

WINE .0‘.0.’........0..0. /—

BEER ....0.0‘Q...C.I..O.‘_/_

OTIER (Specilv).ivieiierncnsn..
/




.
. B
“ F -
' .
s ) .
LI
‘ e Rt

REGULARLY DURING MEALS .......... /_
REGULARLY DURING AMND

Bgmmmmcl'itl..QoCl.UCOOI;!lo /_
REGULARLY BECWEEN MEALS |, ...... /

—

IDCN‘T I{NO:: L I B NN IEE B IR BN I I T B O RN BN N TR BEE N N ) /_
VO ANSTWERS .vvvvvnsevneoccanaanee 7/

08 - “Cn these c¢ccasions, how much do yoh drink?" i
WINE vevoue /_/ .
1-2 glassesaday [ B0 B N NE BE B BN BT I B I NN N NI B B R A R
Two glasses to half a liter a day.......... .

Half a2 liter to one liter a @2y ..cceeecccsse
More than one liter 2 daY eeiesvessresscsenves
I don't KNOW cveeviosovocscnnscnnaascssnncsosas
HO anNSWerS ...ccsesntssscasosvasvcscsscsarocse

SN NN
N

I\\
QN
(2

BEER coveee /S

1a2 glasses @ GaY ccseescsvsccccacorcacscnncs
T™wo glasses to half a2 liter a day +seeevconens
Half a liter to one liter @ Gay .cvcvercvcves
Hore than one liter a daY cevceercvvcsoccccons
I don't XNOW cvecsossessnssveconsscsscssssnsvons

tqo answerg ...........‘.......l........—........

C

ENRER
i S N N

32 - "lave you heen drinking these drinks in the last week?:
Whisky, Brandy, Bitters, etc.?”

YES veeecnconsioense /Lt ¢
WO wevvenocceonane /S
I DOM'T.INOY vveee /_/
NO ANSWERS ..evees /__/

If YES, go to BlO
else go to Cl

BLO - *What kind of hard liguors  have you d:fidiceas"

ALCOMIOLIC APBRITIFS wvvveveeee. /__
BITTERS=DIGESTIVES eeevvvnannnns /__
FAU=DE-VIE. .. seeeevaonsonnnsonns /__
COGNAC uvcvennrcecnvsnsonananas /
HHISKT tevevveconcvoscnononcsnes /

COPFTT WITH LIQUEUR ............ /.
OTHE R . 4 e veeneeacannesaeneennsnns., ..

LI A L - I I L L B L L L B L N B I L L B



311 = "You usually drink these drinks:

OCCASIONALLY 4s.cvvvscvccresvccocnccscncnse /_/
REGULARLY BEFORE . OR AFTER MEALS ......... /__/
REGULARLY BETNEFN MEALS +.v.0 vevecccseeee /7 _/
REGULARLY DOTH ON AND BETWEEN MEAILS....... /_/

712 « *On these occasions, how =uch do vou drink?*

ONE TO TwiO LIQUEUR GLASSES A DAY.....eeeeeeenns
THREE T0 FuUR LIQUEUR GLASSES A DAY .....cecvvees o
MORE THAN FQUR LIQUEUR GLASSES & DAY eeeesvovsoas

Sl - "In the last two months from today, have you been talking =medic o]
pills, suppositories, syrups, etc. :

L ol
YES mpp‘o.oo'oaoo;.oo.oooboocooo.o.no.o / f

No LRI B I B B O B SR R AR TR I A NS / /

IDON'T I‘\’zqo:-‘, L BB O B K O B BN AR BE N B B B BB B ) /_/
No PNS:&'-RS L S B T B R S B BT B B L B /‘ /

L]

I£ ¥YES, go to C2
else; go to DL

%

\
\

: \ . . s _
22 - "Would you please tall the names of the medicines vou have haken?

1) o

2) | . _

3) -

4) _— : e
.._....__H\ . '

For each medicine at C2Z,

. §o to the cuestions C3,C4,85

t

C3 - “flave you neen taking 1}, .2), 2), 4) for more than one weexk?"

[N
.
Iud

NN N

.L.ES I l)

NO LU N B A B R B B B
L DON'T ®2I0 ...
NQ ANSWERS ......

N N
COCC
NSNS N

OO NN
|
NN N




€4 - "What troubles caused you to take 1}, 2), 3), 4)?"
Note: Specify the type of trouble for each medicine

l) P O R B B B R B B I LR R Y I R O R I RE Y S R R R R R N R
2) P R R N N N I N N N N N Y RN
3) PO TN R R I R I IR BN I R R I BN N R R TR N R R N RN )

[}
4’ .‘...0..‘........‘.......‘.......‘.........’.........‘

7S - "Did the plhwsiclan prescrilbe the medicine 1),

Yy /_/ 2) /_/ N /S 4 /.
VOS5 ievivenees /0 /7 /’_/ /.
oQL- Y YR EE R /:__/ /_/ /_/ /__.‘
I0ON'T KNOW . /_/ [t ./ /.
MO ANSWERS ... /_/ /e /. /.
26 - "Por how long have vou been taking the medicine 1), 2), 1), )2

1) YTEARS
2)
3)
4)

Dl - MEDICAL HISTORY

"Have you ever suffered from any of tihe following trou':les or

diseases?"

Acne

3oils

Viral hepatitis
Chwronic hepatitis
llepatic cirrnos:s
Epilepsy
Gall-bladder and/or
biliary ducts stones
Diabetes

VA AN MoNTHS /_ /S
/S fh S
/S /S

A A,

YES NO I DCN

(SIS /[
VARV 4 /_/
VAR A A4 /o
VAR AV [/
VA A s
S S Y4
VAR AV A4 /S
SIS /S

AL QF 3T

N*'T ROM. I DON'T ¥OU

\f\f\f\[\
‘x‘\“}‘\‘\

S

N S N Y
NN
NN N NN,

.
L\

~
l I..

NN
. N
|

AN

For each Y=3 a2t 21, ask ¥cr D2 and fill ipn the

<o to D3




D3

*“Wkhen Alad it start
"llave

YES
- £« R R N 4
I DON'T KUQU
NO ANSWERS

LA I I N O

vau cver

L B B N L O Ok O B BN B B BB

LB B B B RN L B L BN B BN NI BN B

reen hospital.zed?"

........‘0...'..‘.0'.0..../

l
N

(read thwe dizease)?”,

\
N

R

if

YES go to D4,

else go ko D9

D4

DS

DG

D8

*« & % & v oy

LI L B AR L B N

[ L B O

~ ' "tthat is the name of the Hospi

Disease

“How many

Number of times

tiqies have vou

Vs

igen !

]

For each time, write the disease,
tal name and the town witere it is.

t.ie year,

"Whezs

3rd) time?

“When didé it happen?® (year)

iz the Hospital?"”
Numnber of

-
-

"For what disease have you been hospitalized the (lst,
2nd,

al? "

(town)

Year of
flgsparcalizations Hospitalization (iagmital a—e
= L

V4 VA

. .
.......’./.‘...0.“...'../..0..".........

'.C‘.C....I.‘.O/...‘.CO......C‘O

.
......"......./.0....&.........{....ﬁ..........l.[.ﬂl

...'.0.....0.0..’/--"

C.........Oo.-./.....l........../...............C./'-CO

V4 L

r——

ooaoooooonc.ovcoc,{.e- .

D9 = "Please,

tell us the name and

L]

[
<

® % & F B 5B R F SRR AR SRS A R AP E SRR PR RS R R SRS R AP AR R YRR Mg s o

D10 - "Have your phvsician ever told vou
condi

YES
A0

I DCS'T WEMX

tiens?"

- 4 2 B & 58 &0y

0‘00.!00.....0000'/
MRS a7
."--IOO P

EMITD

NN N

I poy'?

~
I

LI W)

that your liver is in

address of your physician”

<




1¢C)

dil - "In th-» last two vears, have you e¢ver lost more than 5 ¥ilos

without being on a special diet?"

. .
YES
LB I I L B B L R I B O I B L I B L B I B B

LN
NN

No S % B 4 8 B & 4 F ok EE AR NP REY R

IDQ!"I. rmo“‘ L B L B DL B B L I B LB B
IDON‘T REM}:BER & & 8 8 830 a8

R

If YES go to D12, else go to D13

D13 = "Why d4id you lose weight?”

D13 = "In the last £ 0 vears have you ever heen under treatment again.'
anaemia?*” ' -

-

-

YES tveseevecnnncsncenes
HO weiennreninnenecnnnans
I DON'T HNOW .evncevenns
I DON'T REMEMBER .00
NO ANSWERS ..o vvvnnecens

NN
NN

N
L

If YES specify’ the treatment

Dl4 - “"Have vou ever suffered from skin troubles because of euxposuce
sunteams? " :

bs L L IR L I I DN Y B IEE BN B B BE BN BN BE BN

RN
|

NNNN

NO L I B L B L I B L B B L O B L B B B B R B J

IDON'T E:*vo:." LB B N L R L
No ANS:‘ERS * 8 * & ¥ ¥ A & F S 2R RN

NN
|

If YES go to DL3 else go to El

D15 - "Please descrike these troubles"

L B L N I LR B O R N R R R R R R R I I I R R T T R N Y

“Do these troubles reapgear after eachh exposSure %o sun‘ecanms?”

L& ]

[ B
Ch
]

Y‘E:S ...;...n.oaqoao ooooooo /__/
1‘10 * % % $ 4 2 & 4 s 4 F ks s " e =9 /_“/
I DON'T RENCHY vivinennnnnn [




ENDING TINL OF ™I QUESTIONNAIRE / / 7 / /  °

El - " I3 the intarviewed hard of hearing?"

El -

YES O‘..0.0".‘..‘.'.O..Q. /_/
No 4 % 4 2% 8% & 4 & ¢ 3P A TN B NS /—/
I DON'T INGY .evevvvnnees 7/

"Can tle interviewed speak and understand Italian correctliv?"

YES oooo.-.o-ooo-ooooottooo/ /
h:o oo.oooooooooooooooooooo/ /
T DON'T KNOW vevvercanconee/ /

“In which day of the week was the interview made?”

-

Monday /_/ -

Tuesday /S
Wednecday /_/
Thursday /_/

Friday /S




AFPENDIX B

 CASE SHEET USED FOR MEDICAL EXAMINATION



DBSIO mOESPITAL
CCCUPATIONAL HEALTH SERVICE

Chief Physician: Prof. I.Ghezzi

CLINICO-EPIDEMIOLOGICAL SURVEY

+

MDL - 1 ICiEsA
VDL - 2 CLEAN-U? WORXK

Desgio HOSDIL2L .ivececevcrronse
Surname and name

Place of birth _ date .
Registered residencs tel.

Usual address

Marital status

({1
g

married wrnarried widower  separataed divore

Cccupation

Bxzosad control

TAMILY HISTCR

F= ey @

-

LA




L

4

PHYSIOLOGICAL EHISTORY

3irth at term Premature
Deliverr aormal | dystbcic
Development normal precocious
Schooling compulsory high school

Militayry service:

yes force
no aealth reasons :
yes
no
Marriage: no
yes at ... years

no. children
né. abortions

Present occupation

Frevious 1



11

smoking {see questionary) only

A

N . S additio

inking (see ¢uestionary) P a£; 23y
drugs (see questionary ;
Diet

poor : normal plentiful
Digestion: =normal yes
no way

Bowvel movements: normal constipated lcose

Urine oqutput: normal - ves
' ale) way

Sax 1ife:
reported normal
reportad abnormal since which ysaxr

way



PAST HISTORY: (supplemented by cuestionaxy)

Diseases:

Hospital admissions
Accicants

Allergies

PRESENT HISTORY: (past year)

Visual apoaratus .
disturbances
diseases

auditory apparatus
disturbances
diseases

Respiratory system
disturbances
disazses

Haare
& sturbances

digazsas

(1

e,
Digestiv

disezses



Uriaary system
disturbances
diseases

Limbs
disturbances

diseases

Musculoskeletal system
disturbances

diseases

Skin
disturbances

disezses

Yervous system

digirbanceas

T,



PHYSICAL BXAMIMATION

neight Weight kg Usual weight
Constitution:
longilineal normal brevilineal athletic
thia medium fat obese
3P max min Eeart rate

Skin: normal
abnormal
specialist examination

Subcutaneous tissue, Abnorm?1 findings
no

yes wiich

Lympk nodes., Abnormal firndings
no
ves specify

Musculature. Abnormal findings
Falo

ves specify

. - L ad. -
Skeletal systanm, Abnormal findings
10

ves gzecifly



I TR R -

3

Head: mobility ackhe ves

no
eyes abnormal
ears: abnormal
nose:
mouth: oropaarynx

teeth

Neck:  abnormal findings

findings no
yes
£indings no
yes

abnormal findings

abnormal findings

no
yes

Respiratory System: abnormal fiandings a0

if yas: chest deformity

percussion

auscultaticn

Mammary Glands:. abnormaZ fin

-

Heart: abnormal findings

-2 wrag:

My r
-

yes

FT.V.7. (fremitus -~ vocal - tactile)

dings a0

no ves

no
yes

no

yes



Abdomen:

Liver:

Spleen:

abnormal findings no
yes

normal findings yes no

in any case:
= upper limit on the right midclavicular line:

intercostal spacs or 2ib
-~ lower limit {(cm from tiie costal arch on right
midclavicular iine):
a2t end of normal inspiration
palpation
percussion
. in max forced inspiration
palpation
percussion

~ margin and surface
~ qensistency
- tanderness

normal findings yes no

Other Findings Abdominal Organs

Genitourinary System

Kiénevs:

3laéder:

- -
cternal ¢an

abnormal findings 1o ves
abnormal fiandings 7no res
ftalia: abnormal findings no es



Limbs: abnormal fiadings no ves
1-ip‘.:“‘-‘i‘-
lower
varices no yes
peripheral pulses (radial,)posterior tibial, dorsal artery
of foot

abnormal findings
no ves
if yes:

Nervous System And Psyche

abnormal findings no yes

Remerks:
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