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MORTALITY AND CANCER MORBIDITY IN WORKERS IN THE SWEDISH PVC-PROCZSSING
INDUSTHY ’

BY ) -
Bo Hdﬁberg. Stig Elofsson, lLars Holmlynd, Rein Maasing, Gustavo Molina
and Peter Westerholm

Vinyl chloride has proved to be the cause of sclercdermia, Raynaud's
disease, acro-osteolysis, liver damage and liver cancer (hmmangiosarcomsX7)
in workers exposed to0 vinyl chloride monomer (VCM). This has been proved
in investigations carried out in businesses producing polyvinyl chloride
(pvc) (5,8). Studies using animal experiments have resulted in reports
that inhelation of VCM has given rise to malignant tumours in different
organs in rodents (6,9,18).

In Sweden, in 1974, two cases of habm&ngiosarcoma of the liver were confirmer
in employees of a VCM and PVC-producing company (2). Subsequently, two
' further cases occurred in the same factory.

Studies (13,16) of different forms of ‘cancer indicate that workers
exposed to VCM in PVC~producing industries may run an increased risk
of dying from forms of cancer other than haemangiosarcoma of the liver,
Earlier, an increased rate of.mortality from heart/vessel diseases(1)
was also observed in employees.of the PVC-producing industry.

This retrospective cohort study was carried out with the purpose of
surveying the pattern of morbidity and death in the FVC-processing
industry. In general there is a lower level of exposure to VCM in the FVC-
processing industry than in the productiod industry. There are ca. 5,000
people employed in production in the PVC-processing industry.

MATERIAL AND METHODS

For the investigation, information was collected from four FVC-processing
enterprises. The four enterprises all use PVC which, following the
addition of different chemicals, undergoes heat-treatment to produce,
smongst other things, flooring, FVC-coated fabrics, pipes, and food
packaging. .

Collection of data

The (following information was collected from lists of personnel
employed with the enterprises :

Staff number

Rame . :

Start and end of exposure (year and month)
Class of exposure.
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The requirement for a pers n to be included in the »iginal cohozt

is at least 3 m nths' employment, between 1945 and 31.12.74. Exposures
are classified as follows : Class 3 (high) : workirg in the blending
department; Class 2.(medium) : heat-treatment machines; Class 1 (low) :
other production departmenta. N .
The collected data was transferred to punched cards and magnetic tape
for statisticel procesaing. The magnetic tape was compared, at the
Central Office for Statistics (SCB),with the country's total population
and with the "death tape" for the period 1961-76, and checked against
the cancer register. The number of persons who could not be found was
checked at the State Tax Dept. In all, 2073 persons were included in
the original cohort. 103 persons had dropped out (5 %), of whom 70
have gone abroad, 5 appear in the State Tax Dept.'s register of
missing persons and 28 could not be traced.

Stu cohorte

For statistical purposes, the resulting cohoxt of 1970 persons was
divided into a mumber of sub-cohorts (study cohorts) :

1. All persons with at least O months exposure. Follov-up period
from beginning of exposure up to 1976 inclusive,

2. All persons with at least 6 months' exposure, excluding those
who left before 1961. Follow-up period from beginning of exposuce,
but not earlier than 1961, up to 1976 inclusive.

3, All persons with at least 6 months' exposure, beginning not earli r
than 1961, Follow-up period from beginning of exposure up to 1976
inclusive.

4. All persons with at least 2 years' exposure, Follow-up period {rom
two years after beginning of exposure, but not earlier than 1961,
and up to 1976 inclusive, but not more than 10 years after end of
exposure.

5.'111 persons with at leakt.z years' exposure. Follow-up period from
10 years after begirming of 'exposure, but not earlier than 1961, and
up to 1976 inclusive.

The last two study cohorts were selected in order to investigate whether
there are any differences in the cause-of-death pattern with regard to
how long after the beginning of exposure death occurs. The object of
the first of the study cohorts is to shed light on the cause of death
occurring relatively early - e.g. accident caused by the work., The
object of the others is to shed light on any causes of death occurring
after a fairly long periocd. For example, tumours caused by exposure

at work often have a long incubation period, as a rmle 5~10 years

or longer.

Statistical methods

The final analysis was czrried out on the basis of two methods. In Method A

the observed amd anticipated number of deaths/cases of cancer (cancer
incidence) was calculated on the basis of the calendar year, and in
Method B, the observed/anticipated annual risk of death was calculated
on the basis of the risk year.
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Method A

! .
For each peison, a caleculation'is carried out of the "annual contribution

to the anticipated nuzber of deaths” by dividing each individual's death
expectation by a small part of each calendar year, in accordance with
the formula : .

e:,:y = Q. x px—‘l,y—‘l! """'""!pab

vhere e Xy is the contribution to the anticipated nucber of deaths during
year x at the age of y and Uy is the risk of death throughout the countzy
for those who were y years old during year x. The survival prodadility

is p  ° 1 - qw However, for the first risk yea.r,' the survival
probability is calculated as Pap = 1~ h:b' as it can be reasonably
assumed that on averaze exposure began in the middle of the year.

The individual e'n, has been added up to E where Exy is the anticipated
number of deaths during year x amongst those who are (or would have
been) aged y. Corresponding sums have been carried out for the observed
mpber of deaths. By taking all ages ‘1nto account for a certain year,
the expected/observed number of deaths that Year is obtained.

As each anrmual total consists ¢f = rblaﬂvely small number, as time goeé

on, the years have been added to each other (accumulated) to give a better
Picture of the development. ~The accumulated annual sums show the defelopm n
up to and including the year to which the sum relates. In order to
facilitate comparison of different sub-groups, the accumulated sums

have been converted to percentages of the nmumber of persons included

in the follow-up up to the present.

The expected number of deaths from a specific cause, e.g. heart infarction,
has been calculated by multiplying Exy by the proportion of deaths from
heart infarction in relation to Mcat&g throughout the country during
year x at age y. The numbers thus obtained have been added up for two
periods, 1961-1968 and 1969-1976. The reason for division into these
particular perivds is a thorough revision of the cause-of-death
clasgsification which was first applied in 1969.
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To examine whether the total mimber oi" deaths deviates from the expected
figure to an extent “too great to be attributed to change, an 12 test has
been used, The observed distribution of deaths amongst differeni causes
wvas checked against that expected by means of an X2 test.

Calculations were carried out. in the same way for the incidence of cancer,
except that the following formula was ~used :

’ LI N !'

ew = rn L 'x_1.y_1 ‘b xp x-1’y 1! ..I". L p‘b

vhere rﬂ constitutes the risk of a tumour being diagnosed at age y.

during year x, ’13' = 1'rxy and Qv'dcmtes survival probability. This
somevhat more complicated formula takes into accountthe fact that a
perscn's risk of cancer at a certain time is calculated with reference

to the probability of his surviving up to that time.

.

Method B

The beginning of exposure or ’cl:xe time when the risk is seen as starting
constitutes the starting point (time = 0) and time is calculated in
risk years. The observed risk of death during a risk year (x,x + 1)
is calculated in accordance with the fom}a q = 1=~ Py wvhere Py is
the probability of surviving the current risk year, provided that the
person concerned surv:.ved the previous year (refl H 2

- 1/2a} 3\/ 1 af + 4(8, - 1/2n) (s, + 1/2 v_)

Py =

2 (Nx - 1/2nx)

In the formula, N is the number of persons alive at 1.:he beginning

of risk year x, 8y is the number of persons who survived the risk year
(= R+ 1), whilst v, 18 the number of persons who dropped out of the
follow-up during a risk year, as the closing date (31.12.76) occurred
during their risk year, d {s the number of persons who would have
dropped out of the cohort but died, and n, is the gum of vy and 4 .
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The expected éiaks for each risk year.bave been calculated as the
average value of the risks of deathmentioned in Method A above,
q:y' since account was taken of when the follow-up started. For

a person whose follow-up started in year a and who was b years old,
the rigk during the first follow=up year was calculated as

Q= 1/2 a4y + 1/'2qa +1,br The average risk during the first
risk year was calculated as the nveraqe value of all such risks -

The development over the period is {llustrated by calculating the
accumulated probabilities of survival on the basis of the observed
and expected annual probabilities. The formula

pox= Po up1’l..l..@x- 1

expresses the probability of surviving from the beginning of the follow-up
until a point in time x.

If no discrepancy ig found be%ﬁeen observed and expected risk, the observed
and expected risks for each ri;k Year should be equally sreﬁts In order
to illustrate whether there are changes over the period, the observed risk
series has been establisghed b? a 3-part sliding average, i.e. the risk for
year 2 is the average value for the years 1-3, the risk for year 3 is the
average value of the rinks for years 2-4 etc. The seriea established in
this way has been diwided by- the expected risks, year for year, thus
obtaining a risk quota. If no.discrepancies are found, this risk quota
will be ca. 1, or, expressed as a percentage, 100. An increaaing series
indicates a risk increasing with exposure, and a geries which is constant
at first, dut after some years begins to increase, indieates that the
exposure must reach a certain level before there can be a question of an
increase in risk.

RESULT .

The original cohort was relatively young at the beginning of exposure.
Age distribution into different classes of exposure is shown by Table 1.
There are certajin diffefénces between the classes of exposure. In Class 1
(1ow), 41.7 % were younger than 35 years at the beginning of exposure,

in Cless 2 (medium), 47.7 %, and in Class 3 (high), 50.6 %. The duration
of exposure also differs mccording to the Class of exposure (Table 2).
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It should however be noted that the table includes cases still sudbject
to exposure on the last date for inclusion in the ecohort (31.12.74),
which explains a certain tendency towards short periceds of exposure.
Notwithstanding this, Exposure Class 3 includes longer periods of
eXposure on average, )

The cohort as a whole shows up no noteworthy increase in the total

risk of death compared with the average for the country, nor was

there any indication of this in the sub-groups compfising the .

study cohorts.

Study cohort 1, which includes all ‘those with at least 6 months'
exposure, and with the risk calculated from the beginning of exposure,

is somewhat remarkable insofar as the expected number of deaths is
significantly higher than that observed in 1964 (Fig. 1). Further
comments on this are contained in the discussion. Study cohort 2 (Tabl s
.3 and 4, Fig. 2) includes persons with at least 6 months' exposure, excludin
those who left before 1961. The calculation of the risk is carried out
from the beginning of exposure, dbut not earlier than 1961, and up to

the end of the follow-up period (1976). The number of deaths observed

is somevhat lower than expected - in Exposure Class 2 much lower. Classes
2 and 3 are relatively small end with ‘this type of analysis are subject
to random developments. To prevent chance developments affecting the
result, the classes have been combined; +this applies to 2ll the study
cohorts. Table 4 shows the distribution amongat different causes of
death. The observed and expected mmmber of deaths during the period
1961-68 is relatively small - only a few cases, and as the cause-of-death
classification was changed in 1969, as mentioned previously, the period
1961-68 ie not shown separately. The picture is broadly the same as

for the period shown - 1969-76. Tahle 4.shovs that the observed number
of deaths, in particular from tumours of the digestive organs, heart
infarction and accidents etc. is somewhat higher than expected. However
the discrepancies are not significant., Study cohort 3 (Tables 5 and 6,
Fige. 3-5) which apply to those who started in 1961 or later but who
otherwise fulfil the same criteria as study cohort 2, shows a similar
picture.
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An analysis of Study Cohort 3 in accordance with method B (Figs 4-5)
indicates that the annual risk during .the first years of exposure is
somewhat lower than expected , but after ca. 10 years there is an

increase in risk, so that the observed risk is highexr than expected.

In study cohort 4 (Table 7) w%ich Telates to the period of continuous
exposure or a relatively short time after the end of the exposure, i.e.
the "short-term perspective", there is an increased risk of death froom
heart inferction. In this case the risk from other causes is somewhat
lower than expected,

Finally, in study cohort 5 (Table 8) there is an indication of an increase
in the risk of death as regards tumeurs, but also heart infarction.
Discrepancies between the observed and expected number is however n ¢
statistically establishedat the 5 % level.

The result with regard to mor%élity can be summarised as follows :
Taken as a whole, there is no apparent increase in mortality inm the
study cohorts. On the other hand, there are indications of a shift

in the cause-of-death pattern_as compared with the average for the
country. This shift is chiefly expressed by the fact that the number
of heart infarctions is evidently higher during continuous exposure or
within a relatively short time after exposure ended. There is also an
indication that the risk of death from tumours can be increased amongst
persons, with a long incubation period (Tables 7 and 8).

With regard to cancer morbidity there is no definite increase in study
cohort 2 (Table 9 and Fig. 6). With regard to tumours of the digestive
organs, 11 cases were observed, as against 8.5 expected, The differences
are not statiaticallj established., One of the 11 cases of tumour was
cancer of the liver.

DISCUSSION

A noteworthy finding of ‘the analysis of the total mortality for the
eohort (Fig. 1f is the fact that the number of deaths at the beginning
of the observation period (1947-64) is significantly lower than that
to be expected in relation to the average for the country. This
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d discrepancy i; 80 great that it canhot simply be attributed to chance,
nor can it be wholly ascribed to the so—called "healthy worker effect".
Theoretically it is of course possibdle that with regard to mortality
and connected factors, the selected cohort differs coﬂsidertbly froo
the population of the country as a whole. However a more likely

- explanation ig that the list of peraons available in the company
concerned at the time of this investigation was incomplete with
regard to persons eaployed during an earlier period. A list of
persons from which for example in the mid-1960s perscns who left
its employ before 1960 were removed, may result in the above-mentioned
discrepancy. The company concerned has stated that, to its knowledge,
no such "thinning out" was carried out.

Should this "thinning out" have.takén place after all, this would have

resulted in a loss of persons with a long observation period at the

time of the follow-up. In this investigation the risk ealculations

have been restricted so that they begin no earlier than 1961. This

means limiting the analysis to the group of surviving employees, beginning
. in 1961 so that the risk of a loss ca.n certainly be eliminated. However

this restriction means that the aﬁalysis is weakened, as sections of the

cohort with long follow-up periods are excluded, This priﬁcipally means

that there is less possibility of detecting an increased incidence of

cancer, should one exist.

Heart-infarction mortality (ICD 410.90) is increased in the cohort.
This increase appears most clearly in the category of the total
cohort with at least 2 years' employment, where the analysis is
concerned with the period following two years from the beginning of
employment - and extending to a maximum of five years after termination
of employment. It thus deals with those deaths from heart infarction
vhich, with regard to time, occur relatively close to the period of
employment. It is not possible on the basis of such observations to
drav the conclusion that the increase is caused by exposure to vinyl
chloride. The observed increase in mortality from heart infarction
is however so mprked, th.a.t in combination with kmown facts concerning
vinyl chlo:idq‘s toxic properties, it must dbe taken into account.
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There iB no reason to assume that ;arying diagnostics, standards

or practice in the filling-in of death certificates alone can

provide an explanation. Disregarding the possibility of a chance °

local phenomenon, a natural eonclusion is therefore that the increased
frequency can be ascridbed to either a selection of individuals susceptidble
to risk, or an outbreak of risk factors in the employee's immediate
environment. In theory, a combination of these is, of course, also
possible. )

In this connection it should be noted that many risk factors in the
case of heart infarction are connected with environment in the sense
that they constitute part of the life style in the present-day social
environment of an industrialised country. Cigarette smoking, ﬁhysical
inactivity, overweight, high bloodf}ipid content thus constitute
environmental factors which are ‘connected with social behaviour,

It is a well-kmown fact that the r{sk of coronary heart disease varies
according to the total risk factors amongst other thinga. Other risk
factors which may be mentioned include hereditary characteristies and
high blood pressure: In thie connection it should be remembered that
the causes of coronary disease include many factors, and in this respect
the disease is connected with enviromment, It should also be borme in
mind that the total risk incr;asep vhen several risk factors, known or
unknown, are combined (15,17).

It has not been possible to establisgh -the distribution of such already:
known risk factors for coronary diseaaa'in'the cohort examined in
comparison with the population of the country in general. No continued
analysis of the question of causal relationship between immediate
environment and heart-disease morbidity can therefore be carried out
within the context of this study.

In this study, exposure classes 2 and 3 constitute sub-cohorts which
are too small to give rise to meaningful discussion of heaft—inrarction
risks in relation to different levels of exposure within the processing
industry. In this connection account should also be taken of the fact
that the exposure classes in the study are based on interviews with
employees concerned with the work environment between ten and fifteen
years ago. It thus deals with an environment which has since undergone
‘ changes., There are no obj ctive classification criteria with regard
to exposure, e.g. in the form of environmental measurements. The .
uce distribution into exposur classes is therefore impaired by Encertainty.
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Anipal tests have shown that the toxicity picture in rodents with .

chronic exposure to VCM involves blood vessels. In addition to
heamangiosarcoma of the liver and other organs (6,9), inhalation

of VCM also seems to lead to telangiegtasis (6) of the liver in mice,
vhich may lead to death in hasmocoele. Changes in sinus cells have

been observed in liver biopsies of VCM-exposed workers (14). Capillary
changes in the skin of the fingers have also been observed (10,11,12)
both in VCM-exposed workers with other diseases involving vessels, such
as acro~osteolysis, Raynaud's disease and sclerodermia and in VCM-exposed
workers without such diseases. An over-representation of cases of death
from heart/vessel diseases has also been observed in a etudy of the FPVC-
ramufacturing industry (1). An%mal-e:perrments and earlier medical
studies of people exposed to VCM thus support the assumption that the
increased rigk of heart infarction .observed in this study could be
ascribed to VCM exposure.

With regard to tumour mortality and morbidity, the result is unclear.
There are certain indications of an increase but the differences
have not been established by statistics. Two possidilities can be

-

conaidered here :
1. There is in reality no increase in the risk of tumours,

2. There is an increased risk of tumours in the works iiself, The
result neither confirms nor denies %his. Tumours only appear '
after a long incubation period. The majority of the persons
included in the study did not begin their exposure until the
608 or 70s, and could therefore not be followed up for a sufficiently
long time. A careful follow-up of this cohort during the coming
f-year period should considerably clarify this question.

In this connection it is interesting that in a recently published
mortality study (4) of over 4300 deaths in the American PVC-processing
indugtry there is an ovgr—representation of cencer mortality (all cancer),
and in particuler cancer of the stomach/intestines in both sexes.
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SUMMARY

Personnel lists were collected from four FVC-processing enterp¥ises

for production workers with at least 3 months' employment beiween 1945
‘and 31.12.1974. Of 2073 persons, 103 could not be followed up, e.g.
because they had gone abroad.” The remaining cohort of 1570 individuals
was analysed and compared with the population of the country with regard
to mortality in different diseases and to éancer morbidity.

The risk of death from heart infarction was higher in the cohort. This
increase is shown most clearly in the sub-cohort with at least 2 years'
exposure, where the analysis was concerned with events occurring during
exposure or shortly after. The.rigk of heart infarction in comnection
with vinyl-chloride exposure is discussed in relation to earlier studies
of the effect of vinyl chloride on vessels. There is also an indication
6f an increased risk of morbidity and mortality in connection with tumours
of the digestive system. This has not been established by siatistics. A
future follow-up of this study is necéasary to clarify whether there is
any increased risk of tumours in the FVC-proceasing industry.

Key words : Retrospective cohoét ‘study, vinyl chloride, PVC-processing
in@ustry. cancer, tumours o{ the digestive system, heart infarction.
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Exposure Class .

d Age 1 2 -3 1-3
-19 o

< 1.6 2.0 8.9 2.1
20-24 7.5 14.6 16,3 9.2
25-29 13.5 15.7 21.4 14.4
30-34 19.1 15.4 17.0 18.3
35-39 17.0 13,2 10.7 15.9
40-44 13.7 2.4 9.8 13.3
4549 11.1 12,4 8.y 11.3
) 50-54 8.0 7.8 5.4 7.8
55-59 5.1 3.9 1.8 4.7
60-64 2.6 2.0 1.8 2.4
65- 0.7 0.3 0.0 0.4
No. of 100 %X 100 % 100 X 100 %
. peraons (1501 st) (357 st) (112 st) (1970 st)

Table 1. Age distribution in tl:xe original cohort at the beginni.!_ag
of exposure (%). .

Exposure Class

Months 1 2 3’ 1-3
-5 13.1 0.3 0.0 “ 0.1
6-23 38.4 8.4 8.9 31,3
24-59 25.0 17.4 10.7 22.8
60-119 15.3 45.7 15.2 20.8
120- . 8.2 28.3 65.2 15.1
100 % 100 % 100 % 100 %

Table 2. Exposure-period distribution in the original cohort (%).
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Cohort No. No. of deaths Quota Approx. 95 % conf.
r Oha. Exp. interval
" Exp. kloss 1 1303 53 55.5 0.95 2 0.26

Exp. kless 2 354 %, 21.9 0.44 2 0.34

Exp. kloss 3 112 .6 10.3 0.70 2 0.47

Exp. kloss 1-3 1771 73 87.8 0.84 *o.19

— - el . D el

Table 3. Expected and observed number of deaths as at 31.12.76
amongst those with at least 6 months' exposure, excluding
those who left before 1961. Calculation of risk from the

, beginning of exposure, but not before 1961. Study cohort 2
(1771 persomns). .t

: Observed Expected  Quota
. Malignant tumours 140-209 - 17 14.0 1.21
Tumours of the digestive . 8 4.9 1.63
system 150-159 .
Heart and vessel disemses VII = 22 24.3 0.91
Heart infarction 410.90 . 15 10,'0 1.49
Accldents, suicide ete. XVII 13 9.2  1.42

*

. ected and observed number of deaths from certain causes
Table 4 fi:ging the period 1969-1976 in those with at least 6 moni_:ha'
exposure excluding those who left before 1961. Calculation
of risk from the beginning of exposure, but not earlier than
1961. Study oohort 2 (1771 persons).
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Cohort No.  No. of deathé  Quota  Approx. 95 % conf.

Obs. _Fxp. _interval
Exp. Class 1 1139 43 41.2 . 1.04 "+ 0,31
Exp. Class 2 247 4 1.7° 0.34 +0.34
Exp. Class 3 42 1 1.8 not not
) caleul- calculated
ated
Exp. Class 1-3 1428 48 54.7 0.88 + 0.25

Table 5. Expected and observed number of deaths as at 31.12.76 in those
with at least 6 montha' axposure beginning not earlier than
1961, Calculation of risk from begimning of exposure.
Study cohort 3 (1428 persons).

Observed Expected Quota

Malignant tumours 140-209 i 9 9.7 0.93%
Tumours of the digestive system . 4 3.3 1.20
150-159

Heart and vessel diseases VII™ 16 16.2 0.99
Heart infarction 410.90 ° 14 11.2 1.25

Acecidents, suifcide ete. XVIIX - 1" 1.3 1.5

Table & ., Observed and expected number of deaths from certain causes
during the period 1969-1976 amongst those with at least 6
rmonths' exposure beginning 1961 or earlier. Calculation f
risk from the beginning of qxposure. Study cohort 3
(1428 persons).

Observed Expected Quota

Malignant tumours 140-209 5(9) 7.4 (8.9) 0.68 (1.01)
Tumours of the digestive

system 150-159 2 (4) 2.6 (3.2) 0.78 (1.27)
Heart and vessel disease 15(16) 12.7(15.8) 1.18 (1.01)
Heart infarction 11(12) 5.4 (6.6) 2.03%(1.82%)
Accidents, suicide ete. XVII 4 (5) 4.6 (5.1) o0.87 (0.97)
*p <0.05

Table 7. Observed and expected number of deaths from certain causes
during the period 1969-T76 amongst those with at least 2 years'
exposure beginning not earlier than 1961. Calculation of risk
from beginning of exposure. Study cohort 3 (1428 persons)




Obggjved Expected
Malignant tumours 140-209 9. 6.0

Tumours of the digestive
system 150-159 . 2.2 1.85

Heart and veasel diseases VII 11.1 1.08
Heart infarction 410.90 ’ 4.5 1.77
Accidents, suicide ete. XVII ) 2.5 0.79

Table B. Observed and expected number of deaths from certain causes
during the period 1969-76 in those with at least 2 years'
exposure. The calculation of risk is carried out from

ten years after the beginning of exposure., Study cohort 5
persons).

Observed Expected Quota
Malignant tumours (total) . 51 44.6 1.14

Tumours of the digestive ’
system (150-159) . 11 8.5 1.29

Table 9. Observed and expe&ted number -of cancer cases during the

period 1961-76 in those with at least 6 months' exposure excluding
those who left before 1961. Risk calculation from the beginning of
exposure, but not earlier thap 1961, Study cohort 2 (1771 persons)
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Fig. 1
Accumulated proportion of deaths in %. Expected value calculated
from beginning -of exposure. Study cohort 1 (1970 persons).

The percentage for a given year has been calculated as

100 x mumber of persons dving up to the given year inclusiv
numbexr of persons beginning exposure up to the given year inclusive
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Fig, 2

Accumulated proportion of deaths in %. Expected value ealculated
from 1961 inclusive. Study cohort 2 (1771 persons).

The percentage for a given year is ¢alculated as in Fig., 1.
(This aleo applies to Fig. 3 and Fig. 6, which relates to cases of
cancer). :

° " . tgirarse e quﬂ.’l‘.\-‘-‘l{.
/. B .
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1980 1965 JdeT0 1975

Fig.3 o . ——— )
Accumulated proportion of deaths in % of those whose exposure began in
1961 or later. Study cohort 3 (1428 persons)
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Fig. 4 The observed risk of death per risk year at different times
after the beginning of expressed as a percentage of the corresponding
expected risk in those whose exposure began in 1961 or later.

Study cohort 3 (1428 persons). .
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Fig. 5 Accurulated survival probability in % for those whose exposure
began in 1961 or later and who have at least 6 months' exposure.
Study cohort 3 (1428 persons):
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Fig. 6 Accumilated proportion of cancer cases in %. Study cohort 2
11771 persons).
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