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Abstract
Objective—To study mortality from non-
neoplastic diseases among European
workers who produce man made vitreous
fibres (MMVF).
Methods—11 373 male workers were stud-
ied, who were employed for at least 1 year
in the production of rock or slag wool
(RSW), glass wool (GW), and continuous
filament (CF) in 13 factories from seven
European countries. Workers were fol-
lowed up from the beginning of produc-
tion, between 1933 and 1950 to 1990–2 and
contributed 256 352 person-years of ob-
servation. Standardised mortality ratios
(SMRs) were calculated with national
mortalities for reference; an internal
exposure-response analyses based on
multivariate Poisson regression models
was also conducted.
Results—Mortality from bronchitis, em-
physema, and asthma was not increased
(SMR 1.03, 95% confidence interval (95%
CI) 0.82 to 1.28). In RSW workers, there
was no overall increase in mortality from
non-malignant renal diseases (SMR 0.97,
95% CI 0.36 to 2.11), although there was
the suggestion of an increase in risk with
duration of employment. Mortality from
ischaemic heart disease was not increased
overall (SMR 1.03, 95% CI 0.96 to 1.11),
but RSW and CF workers with >30 years
since first employment had a higher risk.
RSW and CF workers showed an in-
creased mortality from external causes,
mainly motor vehicle accidents and sui-
cide, which was higher among workers
with a short duration of employment.
Conclusions—Mortality from most non-
neoplastic diseases does not seem to be
related to employment in the MMVF
industry. The results on mortality from
ischaemic heart disease and non-
malignant renal diseases, however, war-
rant further investigations.
(Occup Environ Med 1999;56:612–617)
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Since 1976, the International Agency for
Research on Cancer (IARC) has been con-
ducting a cohort study of workers in Europe
who produce man made vitreous fibre
(MMVF).1 The main objective of the study was
to assess whether an increased risk of lung can-
cer or mesothelioma exists among these work-

ers. Among the other diseases possibly associ-
ated with exposure to MMVF, chronic
bronchitis and emphysema are of interest
because of the physicochemical similarities
between MMVFs and asbestos, and previous
reports of an increased risk of bronchitis after
inhalation of MMVFs.2 3 The risk from non-
malignant renal diseases is also of interest
because of the excess of mortality found in a
similar cohort in the United States4 and
because of the possible association between
exposure to silica and renal diseases.5 We
present the results for non-neoplastic causes of
death of an update of the follow up of mortality
of the European cohort. Results up to 1987
have previously been reported,6 as well as
detailed results on cancer mortality.1

Methods
The cohort comprises male workers employed
for at least 1 year during the period 1933–77 in
13 MMVF factories in Denmark, Finland,
Norway, Sweden, the United Kingdom, Ger-
many, and Italy. Seven factories produced rock
or slag wool (RSW), five factories glass wool
(GW), and two factories continuous filament
(CF) (one factory produced both GW and
CF). The study population is described in
detail in previous reports.1

Person-years were calculated from 1 year
after the date of first employment until the end
of follow up (1990–2, depending on the coun-
try) or exit (death, emigration, last contact).
Time since first employment was divided into
four categories (1–9, 10–19, 20–29, >30
years). We have no information on employment
of workers after 1977; duration of employment
up to 1977 was calculated for employment in
production activities only, and divided into
four categories (1–4, 5–9, 10–19, >20 years).

During the period of our study, important
technological changes occurred in the produc-
tion of RSW and GW. Three technological
phases were therefore identified in our study:
an early phase, present in five RSW and four
GW factories, when batch processes with a
high degree of manual handling were in use
and no dust suppressing agents were used so
that a higher exposure to fibres can be
presumed; a late phase, present in all but one
GW factory, when modern automated proc-
esses were introduced, together with the use of
oil or resin binders; and an intermediate phase,
present in five RSW and two GW plants.7 The
early phase was therefore likely to be character-
ised by higher exposures of MMVFs, as well as
of other factors such as general inorganic dust,
heat, and physical workload. The date of the
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beginning of each phase varied among facto-
ries: the early phase started between 1937 and
1950, the intermediate phase between 1941
and 1955, and the late phase between 1941 and
1961. Workers were also classified by depart-
ment of employment: primary production, sec-
ondary production, maintenance, other speci-
fied job, and unspecified or mixed job.

Trained nosologists abstracted the underly-
ing cause of death from the death certificates,
with the exception of Denmark where routine
data were used. Causes of death were coded
according to the version of the international
classification of diseases (ICD) in use at the
time of death. In this report, the causes are
presented according to the 10th revision of the
ICD (ICD-10).8 Age, calendar period, country
and sex specific national mortality reference
data were derived from the Mortality Data
Bank of the World Health Organisation and
used to compute expected deaths. National
mortalities were extrapolated back to the date
of starting MMVF production when this date
was before the available rates; this extrapola-
tion concerned about 2% of the total person-
years. Standardised mortality ratios (SMRs)
were calculated by dividing the number of
observed deaths by the number of expected
deaths. Ninety five per cent confidence inter-
vals (95% CIs) based on the Poisson distribu-

tion of observed deaths were calculated from
the person-years program.9

For causes of death suggesting an increased
risk on the basis of many events and for
non-malignant renal diseases, we also fitted
multivariate Poisson regression models to
calculate relative risks (RRs) and 95% CIs.10 A
modified version of an SAS program written by
Pearce and Checkoway11 was used to stratify
data for fitting regression models. All the
regression models included age (stratified in 2
year intervals), calendar year (5 year intervals),
country, type of production, employment
(active, inactive, and unknown when infor-
mation on employment was not available) and,
for RSW and GW, technological phase. For
bronchitis, emphysema, asthma, and ischaemic
heart disease we also carried out an analysis by
job title. All variables were treated categori-
cally. The STATA 5.0 statistical software12 was
used to fit Poisson regression models.

Results
During the follow up, 11 373 workers (4616
produced RSW, 5275 GW, and 1482 CF) con-
tributed a total of 256 352 person-years of
observation (107 697 in RSW production,
121 949 in GW, and 26 706 in CF produc-
tion). At the end of follow up, 71% of the
workers were alive, 24% had died, and 5% had

Table 1 Mortality from selected non-neoplastic causes of death

Cause of deaths (ICD-10)8

Rock (slag) wool
Obs
SMR
95% CI

Glass wool
Obs
SMR
95% CI

Continuous filament
Obs
SMR
95% CI

Total
Obs
SMR
95% CI

All causes (A00-Z99) 1241 1345 172 2758
1.05 1.06 1.25 1.07
0.99 to 1.11 1.00 to 1.12 1.07 to 1.45 1.03 to 1.11

Mental disorders (F00-F99) 21 6 0 27
1.94 0.69 0 1.34
1.20 to 2.97 0.25 to 1.50 (0 to 5.80) 0.88 to 1.95

Diseases of the nervous system (G00-H95) 22 24 2 48
0.71 0.65 0.70 0.68
0.45 to 1.08 0.42 to 0.97 0.08 to 2.51 0.50 to 0.90

Diseases of the circulatory system (I00-I99) 519 623 66 1208
0.99 1.05 1.22 1.03
0.91 to 1.08 0.97 to 1.14 0.94 to 1.55 0.97 to 1.09

Ischaemic heart disease (I20-I25) 335 427 51 813
0.97 1.05 1.43 1.03
0.87 to 1.08 0.95 to 1.15 1.06 to 1.88 0.96 to 1.11

Cerebrovascular disease (I60-I69) 91 112 11 214
0.95 1.05 1.21 1.01
0.77 to 1.17 0.86 to 1.26 0.60 to 2.16 0.88 to 1.16

Diseases of the respiratory system (J00-J99) 71 127 9 207
0.97 1.18 1.05 1.09
0.76 to 1.23 0.98 to 1.40 0.48 to 2.00 0.95 to 1.25

Pneumonia (J12-J18) 27 52 5 84
1.00 1.25 2.30 1.18
0.66 to 1.45 0.93 to 1.63 0.75 to 5.36 0.95 to 1.47

Bronchitis, emphysema, and asthma (J40-J46) 33 46 3 82
0.96 1.12 0.70 1.03
0.66 to 1.35 0.82 to 1.49 0.14 to 2.03 0.82 to 1.28

Diseases of the digestive system (K00-K93) 53 48 14 115
0.97 1.08 1.60 1.07
0.72 to 1.27 0.80 to 1.44 0.87 to 2.68 0.88 to 1.28

Cirrhosis of liver (K74) 28 15 12 55
1.10 0.99 2.12 1.19
0.73 to 1.59 0.56 to 1.64 1.10 to 3.71 0.90 to 1.55

Non-malignant renal diseases (N00-N19; N25-N27) 6 9 1 16
0.97 1.11 0.95 1.04
0.36 to 2.11 0.51 to 2.10 0.02 to 5.31 0.59 to 1.69

External causes (V01-Y98) 134 89 29 252
1.26 1.00 1.56 1.18
1.05 to 1.49 0.81 to 1.23 1.05 to 2.24 1.04 to 1.33

Motor vehicle accidents (V20-V79) 28 29 5 62
1.28 1.18 0.70 1.16
0.85 to 1.86 0.79 to 1.70 0.23 to 1.63 0.89 to 1.48

Suicide (X60-X84) 57 26 4 87
1.44 0.97 1.52 1.26
1.09 to 1.87 0.64 to 1.43 0.41 to 3.89 1.01 to 1.56
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emigrated or were lost to follow up. The
percentage of person-years contributed by
workers with >20 years since first employment
was 26.4% (28.7% in RSW production, 27.8%
in GW, and 10.9% in CF workers). Workers
with >10 years of employment contributed
20.7% of person-years (22.8% in RSW pro-
duction, 19.5% in GW, and 17.4% in CF
workers).

The number of observed deaths and the
SMRs for selected causes of deaths are shown
in table 1. We found a total of 207 deaths from
non-neoplastic respiratory diseases, of which
84 were from pneumonia, 82 from bronchitis,

emphysema, and asthma, and five from pneu-
moconiosis including one from asbestosis
(from factory 7, GW, Sweden). The SMR
analysis showed a slight increase of mortality
from respiratory disease in the whole cohort
(SMR 1.09, 95% CI 0.95 to 1.25), which was
present in the GW and the CF subcohorts but
not in the RSW subcohort. In internal
analyses, mortality from bronchitis, emphy-
sema, and asthma (table 2) was slightly higher
among RSW workers with >30 years since first
employment than among other RSW workers.
A trend in the opposite direction was suggested
among GW workers. The analysis according to
duration of employment was limited by the few
deaths among workers with >20 years of
employment, but did not suggest an exposure-
response relation for either RSW or GW. We
did not find any significantly increased risk in
the analysis by job title (results not shown in
detail).

There were 16 deaths from non-neoplastic
renal diseases, of which three were from acute
nephritis or acute renal failure, 10 from chronic
nephritis or chronic renal failure, and three
from renal failure unspecified as acute or
chronic. Table 3 presents the SMRs according
to time since first employment, duration of
employment, and technological phase: al-
though these results are based on small
numbers, mortality was somewhat higher
among RSW and GW workers with <20 years
between first employment and death. In an
internal analyses of duration of employment,
the RRs among RSW workers relative to the
workers employed for 1–9 years were 2.9 (95%
CI 0.3 to 30) for 10–19 years employment and
7.0 (95% CI 0.4 to 130) for workers employed
>20 years. A similar analysis on technological
phase at first employment yielded RRs of 1.0
(late phase, reference category), 1.1 (95% CI
0.04 to 32, intermediate phase), and 1.6 (95%
CI 0.07 to 34, early phase).

We found a total of 1208 deaths from
cardiovascular diseases, of which 813 were
from ischaemic heart disease and 214 were
from cerebrovascular accidents. Mortality from
ischaemic heart disease was increased among
CF workers, but not among RSW or GW
workers (table 1). We found a higher mortality
among workers from the United Kingdom,
both in production of GW (SMR 1.20, 95% CI
1.06 to 1.35, 273 deaths) and CF (SMR 1.58,
95% CI 1.13 to 2.14, 41 deaths). However,
when we accounted for local variation in mor-
tality from ischaemic heart disease by applying
the ratio of local versus national mortalities to
the expected deaths, the SMR in the GW sub-
cohort from the United Kingdom was de-
creased to 1.03 (95% CI 0.91 to 1.16).
Mortality from ischaemic heart disease was
decreased in the GW subcohorts from Sweden
(SMR 0.85, 95% CI 0.69 to 1.03) and Italy
(SMR 0.50, 95% CI 0.20 to 1.02). In internal
analyses (table 4), RSW and CF workers with
>30 years since first employment had a higher
risk than workers with <30 years: this pattern
was not found among GW workers. The analy-
sis by duration of employment, on the other
hand, suggested a decreasing risk among RSW

Table 2 Relative risks of mortality from bronchitis, emphysema, and asthma according to
time since first employment, duration of employment, and technological phase at first
employment among rock (slag) wool and glass wool workers

Rock (slag) wool Glass wool

Obs RR 95% CI Obs RR 95% CI

Years since first employment:
1–19† 12 1 — 20 1 —
20–29 10 0.9 0.3 to 2.6 17 0.7 0.3 to 1.6
>30 11 1.8 0.7 to 7.0 9 0.4 0.1 to 1.1
Trend* 0.5 0.08

Duration of employment (y):
1–4† 16 1 — 16 1 —
5–9 6 0.9 0.3 to 2.2 14 1.6 0.7 to 3.3
10–19 8 1.1 0.4 to 2.8 14 1.4 0.7 to 3.2
>20 3 0.6 0.2 to 2.6 2 0.5 0.1 to 2.5
Trend* 0.7 0.9

Technological phase at first employment:
Late† 25 1 — 6 1 —
Intermediate 4 0.4 0.1 to 1.6 31 3.4 0.9 to 13.2
Early 4 0.9 0.2 to 3.9 9 1.8 0.4 to 7.7
Trend* 0.7 0.2

*p Value test for linear trend. †Reference category.
RR=relative risk controlled for age, calendar year, country, employment status, time since first
employment, duration of employment, and technological phase.

Table 3 Standardised mortality ratios for non-malignant renal diseases according to time
since first employment, duration of employment, and technological phase at first employment
among rock (slag) wool and glass wool workers

Rock (slag) wool
Obs
SMR
95% CI

Glass wool
Obs
SMR
95% CI

Years since first employment:
0–19 2 3

0.56 0.66
0.07 to 2.09 0.14 to 1.92

20–29 2 4
1.43 2.04
0.17 to 5.16 0.56 to 5.23

>30 2 2
1.49 1.16
0.18 to 5.39 0.14 to 4.18

Trend* 0.3 0.4
Duration of employment:

1– 9 2 6
0.52 1.07
0.06 to 1.86 0.39 to 2.33

10–19 2 2
1.38 1.09
0.17 to 4.98 0.13 to 3.95

>20 2 1
2.30 1.41
0.28 to 8.30 0.04 to 7.85

Trend* 0.1 0.7
Technological phase at first employment:

Late 3 1
0.68 0.78
0.14 to 2.00 0.02 to 4.35

Intermediate 1 8
1.14 1.85
0.03 to 6.33 0.80 to 3.64

Early 2 0
2.17 0
0.26 to 7.85 0 to 1.46

Trend* 0.2 0.2

*p Value test for linear trend.
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workers with increasing duration. Results
according to the technological phase were
unremarkable among RSW workers, whereas
GW workers first employed in the early phase
had an RR of 1.6 (95% CI 1.0 to 2.5)
compared with workers first employed in the
late phase. This trend was stronger among
workers of the largest GW factory (factory 10,
from the United Kingdom) than among other
GW workers: in factory 10, the RRs were 1.7
(95% CI 1.1 to 2.7) for first employment in the
intermediate phase and 2.5 (95% CI 1.1 to
5.7) for first employment in the early phase. In
the whole cohort, the risk of ischaemic heart
disease was higher among maintenance work-
ers (SMR 1.18, 95% CI 1.00 to 1.38) than
among other workers. No excess of mortality
from cerebrovascular accidents was found,
according to either type of production, coun-
try, or technological phase.

The RSW workers experienced an increased
mortality from mental disorders. Among 21
such deaths, eight were from alcoholism, three
from alcoholic psychoses, and five from senile
dementia or psychosis. No deaths from mental
disorders occurred among workers with >20
years of employment (1.4 expected). The
analysis by country was based on small
numbers; however, the highest risk was found
in Germany (SMR 2.23, 95% CI 0.96 to 4.40,
8 deaths).

In total 115 deaths from diseases of the
digestive system were found, of which 55 were
from hepatic cirrhosis, 23 from gastrointestinal
ulcers, eight from pancreatic diseases, six from
chronic enteritis, and three from cholelithiasis.
Mortality from cirrhosis of the liver was signifi-
cantly increased in the CF subcohort, but not
among RSW and GW workers (table 1).

Suicide (n=83), motor vehicle accidents
(n=62), injuries of undetermined origin
(n=23), and accidental falls (n=21) were the
most frequent external causes of death. Mor-
tality from external causes was increased
among RSW and CF workers, but not among
GW workers (table 1). The risk decreased
steadily with duration of employment in the
cohort as a whole (RR 0.7, 95% CI 0.5 to 1.0,
for 5–9 years; RR 0.6, 95% CI 0.4 to 1.0, for
10–19 years; RR 0.5, 95% CI 0.2 to 1.0, for
>20 years, with 1–4 years of employment as
the reference category) and in all the three
subcohorts. Maintenance workers experienced
the highest mortality from external causes
(SMR 1.36, 95% CI 1.01 to 1.79).

Mortality from the remaining causes and
groups of causes was unremarkable in the
whole cohort and in the three subcohorts.

Discussion
The present study describes the mortality from
non-neoplastic causes of a cohort of MMVF
workers with >1 year of employment. The fol-
low up was successful for a large proportion of
the cohort (95%); however, only the underlying
cause of death reported on the death certificate
was used in the analysis. This approach is more
valid for the study of diseases with high
lethality—such as malignant neoplasms—than
for chronic diseases with relatively low
lethality—such as asthma and chronic renal
disease.13 14 For diseases with low lethality, dif-
ferences in the accessibility and quality of
health care and in the likelihood of having the
disease mentioned on the death certificate may
be linked to exposure and therefore represent a
potential source of diVerential misclassifica-
tion. Also, the absence of a direct measure of
exposure to MMVFs and other workplace pol-
lutants is a limitation of the study. Only indirect
indicators—such as time since first employ-
ment, duration of employment, and techno-
logical phase at first employment were used to
measure exposure. The lack of information on
employment after 1977 would have resulted in
underestimation of duration of employment,
and attenuation of the estimate of the dose-
response according to this variable.

This cohort does not seem to have experi-
enced favourable mortality compared with the
underlying population of the corresponding
countries (so called healthy worker eVect). A
possible explanation of this phenomenon is the
low skill of most of the workers, which might be
associated with high risk lifestyles, as also sug-
gested by the increased mortality from cirrho-
sis of the liver and suicide (table 1). This eVect
persisted despite the exclusion of workers with
<1 year of employment.

The present analysis was mainly focused on
mortality from non-neoplastic diseases that

Table 4 Relative risks of mortality from ischaemic heart disease according to time since
first employment, duration of employment, and technological phase at first employment

Rock (slag) wool
Obs
RR
95% CI

Glass wool
Obs
RR
95% CI

Continuous filament
Obs
RR
95% CI

Years since first employment:
0–9† 38 49 10

1 1 1
— — —

10–19 84 128 25
0.9 1.0 0.9
0.6 to 1.3 0.7 to 1.5 0.3 to 2.2

20–29 101 122 12
1.0 0.8 0.8
0.6 to 1.6 0.5 to 1.2 0.2 to 2.7

>30 112 128 4
1.6 0.8 3.1
0.9 to 3.0 0.5 to 1.3 0.5 to 18.7

Trend* 0.05 0.2 0.7
Duration of employment (y):

1–4† 152 184 12
1 1 1
— — —

5–9 67 84 17
1.0 0.8 1.3
0.7 to 1.3 0.7 to 1.1 0.6 to 2.9

10–19 71 99 18
0.9 1.0 2.5
0.6 to 1.2 0.8 to 1.4 1.0 to 6.2

>20 45 60 4
0.7 1.2 1.6
0.5 to 1.0 0.8 to 1.7 0.3 to 8.7

Trend* 0.07 0.5 0.1
Technological phase at first employment:

Late† 225 88 —
1 1
— —

Intermediate 59 222 —
1.0 1.3
0.7 to 1.4 0.9 to 1.9

Early 51 117 —
1.0 1.6
0.7 to 1.5 1.0 to 2.5

Trend* 0.9 0.04

*p Value test for linear trend. †reference category.
RR=relative risk controlled for age, calendar year, country, employment status, time since first
employment, duration of employment, and technological phase.
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could be associated with exposures present
in the MMVF production environment—such
as chronic obstructive pulmonary disease.
However, we also examined other diseases for
which no association with MMVF production
was postulated at the beginning of the study.

Development of chronic obstructive pulmo-
nary disease in workers exposed to MMVFs is
a subject for debate. Marsh et al4 found
non-significantly increased SMRs from bron-
chitis, asthma, and emphysema among men in
a United States RSW cohort, based on 25
deaths. The previous follow up of the same
cohort, including also GW workers for a total
of 48 deaths3 and an additional Canadian
study,15 failed to find any excess of mortality
from non-malignant respiratory diseases
among workers who produced GW. Three
cohort studies of workers who produced CF
did not find any excess mortality from
non-malignant respiratory diseases.3 16 17 In a
mortality case-control study carried out in a
large GW production plant included in the
United States study already mentioned,3 the
risk of non-malignant respiratory diseases was
increased, although not significantly, in the
highest categories of exposure to respirable
fibres and to respirable silica.18 In morbidity
studies, Engholm and von Schmalensee found
an increased risk of bronchitis in workers
exposed to MMVFs compared with those not
exposed2 after having taken into account
smoking and exposure to asbestos, and Hunt-
ing and Welch found a more than doubled risk
of chronic bronchitis among sheet metal work-
ers other than welders with high exposure to
MMVFs.19

Neither an overall increase in mortality from
bronchitis, emphysema, and asthma nor a con-
sistent trend in risk with time since first
employment, duration, or technological phase
was evident from the present analysis. Even if
mortality from these diseases is higher in this
follow up than in the previous one,6 our data do
not support the hypothesis of a causal relation
between employment in the production of
MMVFs and development of bronchitis, em-
physema, and asthma.

We found a suggestion of an increasing risk
of death from non-malignant renal diseases
among RSW workers with duration of employ-
ment or employment in the early technological
phase. No such relation was found in the GW
subcohort. The few deaths, however, limited
the power of our analyses and the precision of
the risk estimates. In the previous follow up of
this cohort, mortality from this cause was not
examined in detail.

A relation between exposure to crystalline
silica and renal diseases is well documented.20–23

The MMVFs are silicon based compounds
which, however, contain no crystalline silica.
Marsh et al3 also noted an increased mortality
from nephritis and nephrosis, with an SMR of
1.46 (p<0.01) in the MMVF industry in the
United States. The excess was concentrated
among RSW workers; an extension of the
follow up in this group showed 19 observed
and 7.5 expected deaths.4 However, there was
no apparent trend with either duration of

employment or time since first employment. It
is unclear whether the mechanisms proposed
to explain the nephrotoxic eVect of crystalline
silica, and in particular the formation of
autoantibodies, might operate after exposure to
MMVFs. Additional studies, preferably based
on morbidity data, are warranted.

Mortality from ischaemic heart disease in
our cohort was comparable with that of the
general population, as in the previous follow
up. An increase in risk was present among GW
workers first employed in the early technologi-
cal phase,6 and in RSW and CF workers after
30 years since first employment. The main
known occupational risk factors of ischaemic
heart disease are heat, carbon monoxide, and
physical strain.24–26 These factors might explain
at least in part our findings, as they might have
occurred in the earlier phase of MMVF
production. The evidence available from other
studies of MMVF workers does not support an
aetiological relation between exposure to
MMVF and ischaemic heart disease. In the
1985 follow up of a large United States MMVF
cohort, the SMR for all heart diseases was not
increased.3 In the 1989 update of the RSW
subcohort, there was no excess in mortality
from ischaemic heart disease among male
workers; no trend according to time since first
employment or duration of employment was
present for mortality from cardiovascular
diseases as a whole, which consisted mainly of
death from ischaemic heart disease.4 No excess
of deaths due to circulatory diseases was noted
among Canadian GW workers15; among CF
workers a deficit was found in two studies from
the United States18 and Canada.17

The increased mortality from external
causes was already noticed in the previous fol-
low up of this cohort.6 The inverse relation
between risk of death from external causes and
duration of employment is similar to that found
by Wong et al27 among workers in the
reinforced plastics industry, and is present in all
three subcohorts. Such a pattern of risk is
compatible with extraoccupational factors that
are inversely correlated with working stability.
We have no information on such factors,
although a case-control study of lung cancer is
going on in the RSW subcohort, from which a
sample of workers will be interviewed about
their smoking and alcohol consumption. These
data will also contribute to the interpretation of
the findings on mortality from external causes.
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