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MESOTHELIOMA MORTALITY IN BRITAIN:
PATTERNS BY BIRTH COHORT AND OCCUPATION

J. T. Hodgson," J. Peto.i J. R. Jones” and F. E. Matthewst

*Epidemiology and Medical Statistics Unit. Health and Safery Executive, Room 241,
Magdzlen House, Stanley Precinct. Bootle, Merseyside L20 3QZ. U.K 1 and fSecticn of Epidemislogy,
Institute of Caneer Research, 13 Cotswnld Road, Belmont, Surrey SM2 SNG, UK

OBJECTIVES

To asscss the impact of asbestos exposure on successive cohorts of the British
population and on different occupational groups.

METHODS

Data were taken from the HSE s mesothelioma register, which has records of all
death certificates in Great Britain since 1968 on which mesothelioma was recorded.
Death rates by age and birth cohort were modelled by Poisson regression.
Occupational effects were assessed by caiculating proportional mortality ratios,
baszd on the occupations recorded on death certificates. The main cohort and
occupational analyses reported here are bzsed on data up to 1991, The daa for
1992-1992 have recently been released znd the final set of figures compares the
observed data for these threc years with expected values based on projections of
the age-cohort model fitted 1o the datc up to 1991,

COHORT ANALYSIS

"Maie mesothelioma death rates show a clear pattern by age and cohort (see Fig. 1
for clarity, only alternate $ year cohorts are shown and the youngest observation
point for each cohort, which hiczero. dcaths for most cohorts, has also been
omitted). ™ e o

Rates increased steeply with age and with & similar :1g¢ -specific pattery; for each
cohort. At all ages for which a direct comparison can be made, rates inctease from—.
cohort to cohort up to the 1940s. The multiplicative model:

re. = A.C,. wherte r,, is the ratc for age group a in cohort c,
{A,} arc age factors common across cohorts and
{C.} are cohort {aciors common across ages

provides a very close statistical {1t o the observed rates. The details of the fitting
process have been described elsewhere {(Poto er al., 1995). The estimated lifetime
tisk of mesothelioma implied by this model {or each cohort rises over 20-fold from

the cohort born around 1900 to that born around 1833, for which the hicume risk is
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about 1.3%. Rates then fel] and the 1930 and 1955 cohorts had risks 30 and 30%
lower, respectively. than those for the 1945 cohort. The pattern for females was
similar, though the age and cohort slopes were less sleep.

OCCUPATIONAL ANALYSIS

The occupations with the highesi PiviRs are shown in Table i. All have clearly
raised potential for asbestos exposure, and building workers, especially plumbers
and gas fitters, carpenters and electriciuny are the fargest high risk group. The
groups with risks clearly raised above the average only account for about hali the
recordzd deaths.

In order to display PMRs across the whole range of occupations without the
picture being confused by the imprecisely determined PMRs of small job groups,
Fig. 2 shows the PMRs for 27 major job groups. These job groups were selectad
initially by choosing each job gruup which accounted for more thanh 1% of tota} {ail
cause) mule deaths. There were 28 such job groups. Two of these groups (sales
representatives and sales managers nec) had very similar PMRs and heve been
combined into a single category. Two job groups which fell below the 1% of total
deaths boundary but which had naturai hnks with job groups abovz that boundary
were combined with their larger partuer and treated as a single group: face trained
coal miners with other coal miners and tcechery in higher educaiion with teachers
nec. The final resultis a set of 27 job groups which together account for 63% of all
deaths.

The PMRs for thesc 27 groups show a wide spread from 0.25 for farmers up 10
4.45 for plumbers and gas fitters. an 18-told difference. As one moves up the
specitum of risk three broad groupings can be distinguished. Between the Jowest
two or three jobs and the highest dozen or so jobs the PMRs are very closely
bunched between 0.5 and 0.9. Coal miners and fermears have PMEKs which fall
clearly below this range and moior mechanics (although they have & wide
confidence limit) are closer to thesz two lowest Tisk groups than to the next highest
group. The 11 job groups with PMR: ubove 0.9 (they are in fact all sbove 1) show a
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Tadie 1. Propenional mopality ratios {PMRs) of men 2g2d 1674 from mesothelioms in England
and Wales 197630, 1982-80

PR Cumuaiative

Job group {ali men = 1) Numbze Perczn: percint
Maial Plate Werkses H 1Al .3 2.5
Vehicic Body Buildess 6.15 33 0.2 3.2
Plumbers and Gas Filters 3.43 2Mm 4.2 7.3
Carpenters 3.86 258 5.8 133
Efectricians .91 161 3.6 171
Uphoistcrers 2.83 19 0.4 17.5
Construction Workers 2.36 187 4.2 217
Boiler Operators 2.5 39 0.9 22.5
Electrical Plant Opzrators 234 12 0.2 22.9
Chemical Engineers and Scientists 2,48 1& 0.4 233
Sheet Meial Woarkers 2.33 48 11 243
Scaffolders 2.28 B 0.2 24.7
Production Fitters zZ.16 304 6.8 314
Professions] Engincers nec LN 105 2.3 33.8
Ptasterers 2.0% 27 0.6 3.4
Welders 2.03 n 1.6 35.9
Managers in Construction 1.7 40 0.5 36.8
Dockers and Goeds Porters 1.95 65 1.5 38.4
Electrical Engincers (so described) 1.87 39 0.9 39.2
Technicians nec 1.72 22 Q.2 39.8
Builders and Handymen 1.64 93 2.2 42
Laboratory Technicians 1.68 27 0.6 42.6
Draughtsmen 1.61 28 0.6 43.2
Machine Teol Operaters 1.33 179 q 472
Painters and Decorators nac 1.3 W 2.2 493

steady and guite steep gradient of increasing risk with no obvious brzzk points. All
these jobs have a clear potential for ahovz-average asbestos exposure.

There are no indications in the PMR values of the central group of jobs for
maxing any sub-grouping: however. with (wo exceptions (production and mainte-
nance managers and lotry drivers) the manuai otcupations within this group lie at
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the higher risk end and the non-manuai occupations at the lower risk end. If the
high and low ends of this middle group are aggregated in this way the average
PMRS for the two sub- -groups are significantly different: 0.5 (95% CI. 0.72. 0.89)
for the higher (mainly manual) group; and 0.57 (§5% CI, 0.52, 0.62) for the lower
(mainly non-manual) group. If the Jowest three job groups are combined. their
PMR is significantly jower again. 0.25% (93% CI, 0.23, 0.35). These groups are
shown on Fig. 2 as Groups A, B and C (labelied in order of decreasing risk).

Of course, the boundarizs between these groups are to some extent arbitrary.
However. this grouping does capture the main fcatures of the data in terms of the
distribution of PMRs and (apart from group C) shows a good degree of coherence
in the Kinds of occupation within the groups. It is worth noting that none of the 167
smaller job groups in the full occupational classification (data not shown here) has a
PMR significantly lower than that of group C. so this group can reasonably be
taken to define the lowest risk group for mesothelioma (in the period of
observation). In relation to this group. group B has aboul twice the mesothelioma
risk and group A about threc times the risk.

The relative risks between these groups have been fairly stable over time and
overall death rates for the three highsr risk groups have increased ahout 6-fold
between 1568-73 and 1987~9}, The low risk group’s rate has increazsed 3-foid over
the same period.

(%3

COHORT PATTERNS IN THE LATEST DATA

The tesults dascribed above are all based on data up to 1991. After a delay while
the nationz) mortality statistics systermn was being computerised, the mesothelioma
data for the threc vears 1992-1994 have now been relessed. It is of interest o
examine wheiher the new data are consistent with the data up to 1991 and in
particuiar whether the age-specific rates for the more recently born cohorts (for
whom asbesios exposurc has almost certainly fallen. as controls have been more
strictly applied, and usage has fallen) continue 10 rise in line with the pattern sce
in eatlier cohoris The comparisons arzs shown in Table 2

Thesc data show that the observed numbers in the most recent 3 y2ars have been
slightly higher than projected for the ezriiest of 1he four cohorts shown, close to the
projectad valucs for the 1943-48 cohort and below the projected values for the two
later cohorts.

CONCLUSIONS
Asbestos exposure sufficient 1o cause mesothelinma has been widespread in the
male population. Building workers hzvc been at high risk and should continue to be
alert to the dangers of working on zshesios materials,
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