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Sumrnqry
Estimotes of the incidence of occupotionol osthmo moy be derived from surveillonce schemes estoblished in severol countries.
SHIELD is o voluntory surveil lonce scheme for occupotionol oslhmo in the West Midlonds, o highlv industriolized region of Ut<.
The oim of this studywos to estimote the qenerol ond specific incidence of occupotionol osthmà ió the West MidlonJs in l g90-
97.Ihe onnuol incidence wos.41..2/millíon. There wos o two fold difference in the incidence by sex (mole 59.6/nil l ion/yr;
femole 27.4/mill ion/yrl. The highestonnuol incidence (53.2/mill ion) wos observed in the ogegroup 45-64 yr(mole) ond
45-59 yr (femole).
Sproy pointers were the occupotion ot the highest risk of developino occupotionol osthmo, followed by electroploters, rubber
ond. plostic workers, bokery workers ond mòulders. Although the ["r."niog" of reported coses wos'low omong heolthcore
workers, there wos o roising trend. lsocyonotes still remo'r"ned the most cJmmon cousotive ogents with I 90 17 3%) out of
the totol 1097 coses reportéd to the suruéillonce scheme in seven yeors. There wos o decr"orE in the reported coses due to
colophony (l,S.f b 4.6"/ol, flour & wheot (8.9% to 4.9"/"1. There *ot on increose of reported coses due to lo,rux (0.4"/" to 4.97"1
ond slutoroldehyde (1 .3% to 5.6%1.
The s"eriol t"rró."nt of peok expirotory flow ot ond owoy from work wos the most used method of dioqnosis to confirm the
occupotionol couse of osthmo. Specific bronchiol chollengé test with the occupotionol ogents were used ,i,h"n the seriol meo-
surement of peok expirotory flow wos not oble to confirm"undoubtdely the diognostic suipicion or when it wos diff icult to iden-
tify the possible cousotive ogent due to multiple exposures in the *orkploce.
Following diognosis, 24%óÍ the potients were moved owoy from exposure within the some workploce in 1997, compored

to I 5.8% in the previous yeors. Those remoining exposed to ihe cousotive ogent in the some workploce decreosed from 28.3%
to 17.7"/" between 1990-97.
The surveil lonce of occupotionol osthmo trouqh this voluntory scheme hos ollowed to monitor the incidence of the diseose in
the region ond to identify clusters of coses, *I.,"r" control réorur", ore o priority
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diseose ond only on eorly diognosis with prompt
removol from further exposure to the cousotive ogents
is ossocioted with o better prognosis.

Estimotes of the incidence of occupotionol osthmo moy
be derived from surveillonce schemes estoblished in
severol countries. Surveillonce schemes bosed on o
legolly compulsory reporting of coses exist in countries
such os Finlond 11 ,21 ond USA 13,4,51. An onnuol
incidence of 175 mil l ion wos found in Finlond in
1990-95 (2) ond of 29/million wos found in Michigon
(USA) in l gBB-94 (5). Voluntory surveillonce schemes

t l tAl lergy ond Cl in icol  lmmunology Deportment,  Univers i ty  G. d 'Annunzio,
Chieti (ltoly).
(2) Occupotionol Lung Diseose Unit, Birminghom Heortlonds Hospitol,
Birminghom (UK).

exist in countries such os UK (6,71, Sweden (8) ond
Conodo (9,. |0). An onnuol incidence oÍ 2)/mil l ion
wos found in UK in 

. |989-90 
(ó) ond of 8O/mil l ion in

Sweden in 1990-92 (B). Two studies corried out in
Conodo showed on onnuol incidence oî 92/mil l ion in
Brit ish Columbio in l99l (9) ond of 79/mll ion (mole)-
42/ nill ion (femole) in Quebec in 1992-93 (l 0).
Epidemiologicol doto on occupotionol osthmo (prevo-
lence, risk of diseose ottributoble to occupotionol
exposure) hove olso been derived from populotion sur-
veys in Spoin (1 I ) ond New Zeolond .12ll.

SHIELD is on intensive ond voluntory surveillonce sche-
me for occupolionol osthmo in the West Midlqnds
region (UK) ( l  3,, |  4). The moin functions of the scheme
qre to monitor the incidence of occupotionol osthmo in
the region ond to identify clusters of coses, where
control meosures ore o priority. From o previous study
the onnuol incidence in the West Midlonds wos

ccupotionol osthmo is one of the most com-
mon occupotionol respirotory diseoses in
industriolized societies. lt is o preventoble
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43lmil l ion in 1989-91 (14l l .  The highest f igure for
specif ic occupotionol groups wos omong point
sproyers (1833/milllon/yrl ond the most common
cousotive ogents were isocyonotes.

The qims of this study were to estimote the generol ond
specific incidence of occupotionol osthmo in the West
Midlonds in 1990-97, to identify clusters of coses, to
describe the most common cousqtive ogents ossocioted
with reported coses, to determine methóds of diognosis
ond the employment stote of workers ot diognos'rs.

"èÈsÈssss
SHIELD is port of the Midlond Thorocic Society Rore
Diseose Reporting Scheme. All respirotory speciolists
reporl coses monthly. For the Shield scheme reports
ore olso retrieved from members of the West Midlonds
Group of the Society of Occupotionol Medicine
(SOM). The full detoils of the scheme ore given by
Gonnon  e t  o l .  (13 ) .

The estimotion of the onnuol incidence wos done coun-
ting oll coses by the yeor of report storting from l99O
until 1997 qnd coses who hod residencà outside the
West Midlonds were excluded from the study. Doto from
the Lobour Force Survey ('15) were ,s"d oi denomino-
tors to cqlculote the onnuol incidence by sex, oge ond
specific occupotions. Specific occupotions were-coded
occording to the Stondord Occupotionol Clossificotion
(l ó) Eoch occupotion wos distinguished ot the most
detoiled level of clossificotion with o three digit code.

Detoils obout workploces, cousotive ogents, methods
of diognosis ond employment sÌote of *orkers ot dio-
gnosis were documented in the reporling forms by
physicions porticipoting in the scheme.

ln Moy 1995 o postol questionnoire wos sent to o
somple of physicions toking port in the scheme to
occess the coveroge of the scheme ond the ottitude
toword the scheme from porticiponts.

Diognosis of occupotionol osthmo wos bosed firsily on
o hisiory describing worsening of symptoms on wor-
king doys compored with weekends or holidoys off
work. Following the history ond physicol exominotion,
spirometry pre- ond post bronchodiloÌor wos ossessed
within 24 hours of typicol workploce exposure or ot o
time when symptoms were present. lf spirometry wos
normol, then o meúocoline chollenge wos performed,
olso within 24hours of typicol workploce symptoms, to
determine the presence or obsence of non-specific oir-
woy hyper-responsiveness. The relotionship of osthmo
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with work relied mostly on peok expirotory flow (PEF)
recordings ot work ond off work for ol leost 4-5 weeks.
Specific occupotionol lqborotory chollenge tests were
performed when the seriol meosurements of peok
expirotory flow did not show undoubtly o work reloted
effect on their volue ond voriobility. When feosible,
immunologicol tests like serum rodio-ollergosorbent
(RAST) or enzyme-l inked ol lergosorbent test ing
(ELISA), were used to identify specific lgE ontibodies to
o workploce ollergen.

RÈS*è*ÈS

CASE REPORTING

Between 1990 ond I 997, 948 occupotionol osthmo
coses were reported to the scheme ond those coming
from the West Midlonds region were 697. Most coses
(62.3%l were reported by the occupotionol lung diseo-
se unit ot the Birminghom Chest Cl inic. Fig. ' l  shows rhe
number of reported coses by yeor. In 1992-93-94
figures observed were lower thon 

,|990. 
This wos pro-

bobly due to o high response ot the beginning follo-
wed by o decreose of reporting, which moy be ottri-
buted to mony fqctors including: 1) physicions lock of
oworeness thot oggrovotion of osthmo from work
exposures is o reportoble condition, 2) physicions onti-
pothy ond feor of progromme thot is perceived to
involve governmentol or legol hossles, 3) physicions
worklood ond demonds on time for completing mul-
tiple records requirements. Then there wos on increo-
se of reported coses in 

,|995 
probobly due to the iden-

tificotion of previously unrecognised couses of occu-
potionol osthmo. A consistent reduction of reported
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Fig | : Number of coses reported to SHIELD by yeor, from West Midlonds
ond totol (olso outside this region).



coses wos observed in 1997 compored with the pre-
vious yeors. This might hove occurred, os we believe,
becouse the doio from the surveillonce scheme were
used for industriql hygiene follow up of workploces
with reported coses, ollowing further prevention ond
control of the diseqse.

From the postol queslionnqire sent to o somple of physi-
cions in Moy 1995, resulted thot the reporting rote wos
lower thon expected. Out of 90 respondents, 31% hod
reported ot leost o cose for the post 12 months ond only
40"/" hod reporbd every cose previously diognosed.

In severql industries clusters of diseose were common.
Since the scheme wos estobl ished in I  989, 103 work-
ploces with clusters of diseose were identified. Multiple
coses ronged from 2 to l3 (meon 3.98; medion 3).
Clusters decreosed in 1997 compored with the pre-
vious yeors; only two coses were reported from the
sqme workploce qnd l3 coses were reported from
workploces which hod been previously notified to the
scheme. In 1996 clusters were identified in Z work-
ploces ond 20 workploces hqd olreody been reported
in the previous yeors (the figures were respectively 17
ond 22 workploces in I  995,15 ond 1 2 workploces in
1994,  18 ond 15 workploces in  1993,  20 ond 9
workploces in 1992, l4 ond 5 workploces in 1991
ond I 1 workploces in 

, |990).

INCIDENCE
(sEX, AGE, |NDUSTRY, OCCUPATION)

Doto from the Lobour Force Survey (15) estimoted o
totol number of employees in employment (including
self-employed) of 2,087,000 persons in the region.
The overoge onnuol incidence wos 41 .2 per mil l ion in
1990'97. Tob. I shows the incidence by sex ond oge
group. The incidence f igure in mole
(59.6/mtllion) wos o two fold greo-
ter thon thot in femole (27.a/nil-
l i on ) .  The  h ighes t  i nc idence
(53.2/nill ion) wos observed in the
oge group 45'64 yeors (mole) ond
45-59 yeors (femole). The lowest
f igure ( , l3 .3/mi l l ion)  wos omongst
the oge group 16-24 yeqrs.

Toble 2 shows generol ond specific
incidence figures colculoted from
reported coses. The considerobie
diversity in risk of developing occu-
potionol osthmo by specific occupo-
tion wos certoinly reflected by their
onnuol incidence rote. The highest
onnuol incidence rotes were obser-

( l  135/mil l ion), electroploters (625/mil l ion), rubber &
plostic workers (528/mil l ion), bokers (48ólmil l ion),
ond foundry core mokers & moulders in the metol
monufocture (354/mil l ion). An increosing number of
coses were being reported in heolthcore workers,
olthough the onnuol incidence in this occupotion remoi-
ned still quite low. Heolthcore workers were the most
common occupotion reported to SHIELD in 1996-97
with I 0.8% of the totol number of workers, followed by
point sproyers (8.8%), mochine tool operotives such os
drillers & grinders (7.27"1, foundry & core mokers
(6.27"1, electronic solderers & ossemblers (5.,|%).

CAUSATIVE AGENTS

The most common ogenls ossocioted with coses of
occupotionql qsthmo reported to SHIELD by the end of
1997 ore showed in toble 3. The top 5 cousotive
ogents were isocyonotes (190 coses), followed by flour
& wheqt (84 coses), colophony (83 coses), coolonts
oils (óZ coses) ond wood dust (49 coses). Other com-
mon ogents were glutoroldehyde (31 coses), epoxy
resin (33 coses) ond lotex (23 coses). Among metols,
o consideroble number of coses (24) wos due to chro-
me compounds. lsocyonotes, flour & wheot, colopho-
ny ond coolont oils, which were the originol prescri-
bed cousotive ogents, decreosed or remoined stoble in
proportion. The new identified ogents such os gluto-
roldehyde ond lotex were increosing in number.

The intensive surveillonce implemented with the sche-
me mode olso possible the detection of unusuol ogents
in peculior circumstonces. For exomple 4 occupotionol
osthmo coses due to triglycidyl isocyonurote (TGIC)
were reported from one foctory where gos fires ore
ossembled. In 5 coses toll oil in o floor cleoner wos the
cousotive ogent of occupotionol osthmo.

Toble | : Incidence of occupotionol osthmo by sex ond oge group in the West Midlonds from the
SHIELD Survei l lonce Scheme ,1990-1997).
* Source: Lobour Force Survey, Employmenl Deporfment.ved omong

58

, ,

Male

Female

488
209

t022
952

59.6
27.4

54.3-64.9
23.7-3 t .1

Age group actual cases Total number of the
population (x 1000)t

Annual incidence
(per mil l ion) 95% Cl

l6-24 yr

75-44 yr

45-64 yr (male)

45-59 yr (female)
gg+ (male)
gQ+ (female)

53
275

344

25

495.2
r28 r.6

807.6

63.6

r3 .3
26.8

s3.2

49.1

l0-  t  7.5
23.6-29.9

47.6-58.8

3t.8-72.5

sproy pointers
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DIAGNOSIS

The most used method of diognosis wos ùe seriol
meosuremenls of peok expirotory flow (PEF) os confir-
motory test of on history of osthmo improving off
work or on holidoy. Between 1990-96 there were no
stotisticol significont differences omong method of
diognosis. In 1997 the seriol meosurements of PEF
ond the detection of specific lgE for occupotionol
ogents were more used thon in the previous yeors os
method of diognosis of occupotionol osthmo (tob. 4).
The qssessment of non specific oirwoys responsive-
ness of work ond owoy from work olso increosed
signif icontly (tob.4).

EMPTOYMENT STATE

Between 1990-96 there were no stotisticol significoni
differences regording the employmeni stote of workers
ot diognosis of occupotionol osthmq. In I 997 opproxi-
motely one-fifth of workers, increosing from the pre-
vious yeors, were moued owoy from exposure within
the some workploce ot diognosis of occupotionol osth-
mo (tob.S). Those remoining exposed to the cousolive
ogent in the some workploce decreosed significontly in

1997 compored to the previous yeors. Although in
1997 the cousotive ogenls were reploced in more
workploces where coses of occupotionol osthmo were
identified, the difference wos not stotisticolly significont
from the previous yeors. Chonge of 1ob, eorly retire-
ment ond sick leove occurred olso without ony relevont
difference. The unemployment stotus did not decreose
in 1997 compored to the previous yeqrs.

w$s€w$s$#N

The generol onnuol incidence of l l .2 coses per mil l ion
in 1990-97 wos higher thon thot reported in the whole
country by the notionol surveillqnce scheme nomed
SWORD in I 989-90 (ó). The lqtest figures from
SWORD gove o totol number of l,l3ó new coses of
occupotionol osthmo reported in the UK in 1996 l7l.
Considering o totol working populotion of 21 ,972000
os estimoted by the Lobour Force Survey, on incidence
of 5l .7/million con be derived.

The incidence in the West Midlonds wos higher ihon
thot reported in Michigon (USA) (5) ond lower thon

liffi'r,,--Jr';';
,- 

t-,
. , .  ,  . t . :

'-. 
. '1".;1

". .l-r '

GENERAL 47 ( r04) 44 (e6) s6 ( r  r7) 36 (7s)32 (66) 45 (e4) 39 (8 t ) 3 l (64) 4t.2 (6e7)
Spray painters (596) r2s0 (s) rs00 (6) rs00 (e) 500 (3) t t67 (7\ r000 (6) t667 (r0) s00 (3) I f 3s (4e)
Rubber and

plastic workers (824, 825) u67 (r4)830 (  t0) 308 (4) 6 1 5 (8) rs4 (2) 23 | (3) 6 rs (8) 308 (4| 528 (s3)
Electroplaters (834) r000 (3) r000 (3) r000 (4) 2s0 ( r ) 0 s00 (2) s00 (2) 754 (3) 625 (  t8 )
Foundry, core makers,
moulders  (91 l ,  53 l ) 400 (2) r000 (s) 42e (3) 0 r43 ( t ) 286 (2) 286 (2) 286 (2) 3s4 (r7)
Bakery workers (580) r33 (2) 534 (8) 667 (6) 88e (8) 445 (4) 333 (3) ss6 (s) 333 (3) 486 (3e)
Chemical processing workers (820) t43 ( t ) 0 71 ( r ) t42 (2) 214 (3) t42 (2) 7 l ( t ) 0 98 ( t0 )
Machine tool operators (840) 140 (6) 1 1 7 (s) rs8 (3) 53 ( t ) 53 ( t ) r0s (2) 0 r0s (2) e | (20)
Carpenters (570) r52 (7) t 0 9 (s) t82 (4) er (2) 0 et (2) r82 (4) t 3 6 (3) f 18 (27',,

Welders, solderers (537) t 7 7 (  t4) 80 (6) 776 (8) 207 (6) 276 (8) 34s (r0) 172 (s) t 0 3 (3) 20s (60)
Farmers (900) 49 (3) t6 ( t ) 80 (z) 0 4A ( l ) 4a  ( r ) 80 (2) 80 (2\ 48 ( r2)
Healthcare workers (340, 342) t2 ( t ) 2s (2) 56 (s) 45 (4) 67 (6) 8e (8) r00 (e) 67 (6) s8 (4 r)
Laboratory technicians (300) r43 ( r ) 28s (2) 0 t67 ( l ) 0 333 (21 t67 ( t ) 500 (3) t99 ( t0 )
Assemblers-electronic goods (850) 364 (4) 9 l ( t ) 2t4 (3) 7 t  ( r ) t43 (2) 2t4 (3) 214 (3) 7 l ( t ) t73 (  t8)
Hairdressers (660) t67 (2) 0 773 (3) 0 0 0 r82 (2) 0 78 (7)

Cleaners (958) t 4 ( t ) 27 (2) t6 ( t ) 32 (2) t 6 ( l ) 0 l 6 ( t ) 48 (3) 2 l ( l l )

Denominators deriyed from the Lobour Force Suryey, Employment Department.
x Generol and most spe€ifc incidences from the Shield surveillance scheme in lgg0-91 reported by Gannon et ol.in ref. 14.

l

Tqble 2 : Generol ond specifìc occupotionol group incidences for occupotionol oslhmo in lhe West Midlonds Fom the SHIELD surveillonce scheme.
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those reported from countries such os Finlond (2l1,
Conodo in Brit ish Columbio (9) ond in Quebec (10),
ond Sweden (8).

The incidence figures determined by the scheme ore
likely to underestimqte the true incidence of occupotio-
nol osthmo in the region. Since the registry is volunto-
ry, doto ore obviously biosed by on incomplete repor-
ting of cqses. The low reporting rote ond the difficuhy
to keep up the enthusiosm of porticiponts ofter o while
were the moin problems encountered in running the
scheme. Other outhors expressed olso the some limi-
ting foctors for o similor voluntory proiect in British
Columbio, Conodo (9). A low rote of physicion port i-
cipotion wos cited for the SENSOR proiect in United

Toble 3 : Agents ossocioled with reported coses of occupotionol osthmo io the SHIELD
survei l lonce scheme.

Stotes, despite reporting of coses wos compulsory by
low (171. ln the SWORD proiect the response rotes
increosed ofter the introduction of o sompling system
(l 8). Moreover most coses reported to SHIELD (62.3%l
were diognosed by the occupolionol lung diseose unit
from ùe Birminghom Chest Clinic. The referrol potÌern
to o clinic does not represent the overoll pottern of
diseose in fie generol populotion.

The scheme hos implemented on intensive surveillonce
in the West Midlqnds through the identificotion ond
monitoring of clusters of diseose. Although SHIELD
does not hove its obiective for direct oction to o repor-
ted workploce like SENSOR (3), its locol conlocls with
the relevont orgonisotions or personnel hove promoted

oworeness of occupotionol osthmo in the singulor
workploces ond in the whole region, leoding to
timely preventive meosures. Since the estoblish-
ment of the scheme, clusters of diseose common in
severol industries were terminoted by control meo-
sures implemented through locol contocts.

The two fold difference in the incidence by sex in
the West Midlonds reflected o greoter number of
men working in occupotions ossocioted with occu-
potionol osthmo. The highest incidence in the oge
group more thon 45 yeors old suggesbd thot the
risk of developing occupotionol osthmo moy
become more relevont with oge. The some oge

85.6% (869i ro
88.6% (892/ r0
61.2% (632il0
38.s% (392il0
6.8% (69l tot l
7.9% (r08i  t0 r

Toble 4 : Comporison of mehod of diognosis between 1997 ond previous
* P volue < 0.05 (Chí-squore test).

Moved away from exposure
within the same workplace

Still exposed to
the causative agend

Agent has been replaced

Changed job

Sick leave

Early retirement

Unemployed

others

24% (tet7e)

t7.7% (t4t7e)
7.6% (6t7e)

t6.s% (t3t7e)
3.8% (3t7e)

12.7% (t0179)
t7.7% (t4t7e)

0%

ts .8% ( r6 r / r0

28.3% (288/r0
3.8% (3e/r0 l

t4 . t% ( t44/ ta
9.5% (97t|0t
8.4% (86/r0l

lg.s% (r88/r0
4.7% ( rs/ r0 |

Toble 5 : Comporison of the employment stote of workers ot diogn
occupotionol osthmo between 1997 ond previous yeors.
" P volue < 0.05 (Chi-squore test).

ORGANIC

flour & wheat

colophony

latex

wood dust

farm animals

laboratory animals

humidifier contaminant,

proteolitic enzymes

CHEMICALS

isocyanates

glutaraldehyde

formaldehyde

chlorine

METALS

aluminium

cobalt

chrome compounds

platinum salts

zinc compounds

nickel

MISCELLANEOUS

glues

epoxy resins

welding fumes

paints

persulphates

coolant oils

cleaning products

acid anhydrides

inks and dyes

grain dust

others

unknown

TOTAL

4t (8.e%)
44 (e.s%\
2 (0.4%)
24 (s.2%)
4 (0.e%)
6  ( t . 3 % \
e  ( t .e%)
7 (0.4%l

es (20.6%\
6 (  r .3%)
3 (0.6%)
3 (0.6,%)

0
2 (0.4%)
7 ( t .s%)
2 (0.4%',)
2 (0.4%l
3 (0.6%)

4 (0.e%)
f 5 (3.2%',)
f 0 (2.2%)
s  ( r . r%)
| (0.2%\

28 (6.1%)
7 (r .s%)
3 (0.6%)
2 (0.4%)
3 (0.6%)
e7 (2 t%)
3 r (7.4%)

461

27 (8.6%\
24 (7.7%\
s  ( t .6%)
rs (4.8%)
3 ( r .0%)
2 (0.6%)
3 (  r .0%)
2 (0.6%)

s |  ( t6.3%)
7 (2.2%)
6 ( t .e%)

0

| (0.3%)
0

il (3.s%)
3 (  r .0%)
2 p.6%)

2 p.6%',)

2 (0.6%)
t4 (4.5%',)
4  (  r .3%)
2 p.6%)

| (0.3%)
l e  ( 6 . 1 % \
3 (r .0%)
2 $.6%)
| (0.3%)
3 (r .0%)
7e (zs%l
l e  ( 6 . t % )

3 r 3

16 (4.e%)
rs (4.6%)
16 (4.e%)
l0 (3.1%')
3 (0.e%)
6 ( t .e%)

0
4 ( t .2%\

44 (r3.6%)
18 (s.6%)
4 (t.2%)
2 Q.6%\

3 (0.e%)
3 (0.e%)
6 (1.9%',)
2 Q.6%\
s ( r.s%)
s ( r.s%)

r (0.3%)
4 ( t .2%)
s ( r.s%)
4 (1 .2%)
2 (0.6%)
20 (6.2%)
s (r.s%)
4 ( t .2%\
7 (2.2%)
2 p.6%)

86 (26%)
21 (6s%)

323

84 (7.6%)
83 (7.s%)
23 (2 . t%)
4e (4.s%\
l0 (0.e%)
t 4  ( r . 3 % )
t 2  ( t . t % )
8 (0.7%)

f e0 (17j%)
3 | (2.8%)
1 3  ( 1 . 2 % )
s (0A%)

4 (0.3%)
s (0.4%)
24 (2.2%)
7 (0.6%)
e (0.8%)
l0 (0.e%)

7 p.6%)

33 (3.0%)
l e  ( 1 . 7 % )
I I  (  r .0%)
4 (0.3%)
67 (6.1%)
ls  (1 .4%)
e (0.8%)
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8 p.7%\
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t097

Symptoms improving off work

Symptoms improving on holiday

Serial peak flowx

Specific lgE*

Specific challenge test

Methacoline challenge test+
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87.e% (69t79\
74.7% (setTel
st.9% (4u7e)
ts.z% (t2t7e)
46.8% (37t79\
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distribution of reported coses wos noticed in SWORD
(ó), olthough differences between oge groups were
much smoller. Certoinly the longer durotion of exposu-
re to sensitizing ogents predisposes to the onset of
occupotionol osfimo. However younger workers with
work reloted respirotory symploms moy find it eosier
io chonge iob or relocote themselves owoy from expo-
sure corrying out o different tosk, without euer seeking
medicol qdvice. Also in other countries the moiority of
coses were mole in the middle oge group. On the
controry in Finlond on increose in the incidence of
occupotionol osthmo wos detected omong women (2)
ond especiol ly in young odults (t  ) .

In the West Midlonds high incidence rotes were obser-
ved in workers employed in the monufocluring sector
ond coused by exposure to well-known crgents in high
risk occupotions. Exposure to isocyonotes wos olmost
the only couse of occupotionol osthmo in sproy pointers
reported to SHIELD. Direct exposure to isocyonotes wos
olso found in mony industriol processes such os in the
production of points, plostics, flexible polyurethone
foom, surfoce covering moteriols, odhesives, rubber
ond fibres. Foundry core mokers ond moulders were
olso on high risk occupotion ossocioted with isocyonoles
exposure, qs sond cores used for cosÌing hollow metol
obiects ore bound together with on isocyonote resin.

In ùe electroploting sector the hormful exposures were
moinly due to nickel ond chrome. Nickel electroploting
is very efficient with minimol gos generotion whereos
chromium electroplot ing is ineff icient with o consistent
generotion of potentiolly respiroble oerosols of chro-
mic ocid. Bright et ol.  ( , l9) showed thot oirwoys sensi-
tivity to both ogents wos lhe cquse of occupotionol
osthmo in some of the electroploting workers referred
to the occupot ionol  lung d iseose uni t  o l  the
Birminghom Chest Cl inic.

The bokers ond flour confectioners reported were
olmost ol l  sensit ised to hight moleculor weight ol ler-
gens present in wheot or other flour, or they hod spe-
cific lgE for fungol or cereol omylose. Few coses of
food processors other thon bokers ond flour confectio-
ners were olso reported, moinly developing sensitiso-
tion to enzymes used os tenderizers.

Solderers employed in the electronic industry were
exposed to colophony, which wos olso the cousolive
ogent for ossemblers of electronic goods.

Mochine tool operotives were occupotionolly exposed
to oil mists which coused osthmo predominontly when
o microbiologicol contominotion hod occurred. Coses
of occupotionol osthmo due to oil mists were olso iden-
tified in the obsence of ony microbiologicol contomi-

notion, os osthmo moy be induced by the vorious
constituents of unused (cleon) oils.

Loborotory technicions olso represented on high risk
occupotion, being exposed to highly sensitising orgo-
nic ogents such os urine proteins of rots ond mice.

The onnuol incidence wos low in heolthcore workers
compored with other occupotions. However the
increose of number of coses in nurses ond medicol
rodiogrophers should be considered os o couse for
concern. In these occupolions workers were exposed
to ogents such os lotex ond glutoroldehyde, which
were emerging with on olwoys increosing number of
coses since the first yeors of the SHIELD scheme.

Incidence of occupotionol osthmo vories considerobly
between countries, portly due to differences in type
ond size of indusiry, working proctices ond implemen-
totion of environmentol proteclion in the workploce. In
UK ond USA those occupotions ossocioted with iso-
cyonotes exposure, such os sproy pointers ond oÌhers
in the monufocturing sector, hod the highest risk of
developing occupotionol osthmo 16,7,5ll. Bokers were
the highest risk occupotion in Finlond ond Sweden
(2,8l l . |n Finlond formers olso represented o high r isk
occupotion wiù one holf of the reported coses, mostly
due to cow dunder exposure l2l. In Bri t ish Columbio
(Conodo) wood industry wos the industriol sector with
the greotest proportion of coses with western red
cedor os the most common cousotive ogent (9)
However some of the voriotion in the generol ond spe-
cific incidence of occupotionol osthmo in different
countries moy be spurious becouse of on incomplete
oscertqinment ond reporting of coses (20). Moreover
estimotes moy be biosed by different diognostic crite-
rio, coveroge ond selection when compensotion stotis-
tics, surveillonce schemes or self reported coses ore
used os sources of doto.

With regord of methods of diognosis used for coses
reported to SHIELD, the seriol meosurements of PEF
wos certoinly encouroged by o compuler ossisted dio-
gnostic oid (2'l ), which mode eosier the interprefotion
of records in o more generol clinicol ond occupolionol
setting. Specific ontibody testing wos more reodily
occessible not only for high moleculor weight com-
pounds (flour, groin, colophony, lotex), but olso for
smoll moleculor weight compounds (isocyonotes, ocid
on hyd rides, gluto ro ldehyde).

The diognosis of occupotionol osthmo moy constitute o
socioeconomic burden for workers, who moy suffer
odverse consequences. A good sign of improvement of
the employment sÌote in the West Midlonds wos lhe
increosing number of workers being removed from
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exposure in o different iob ot the sqme compony ond
the reduction of workers still exposed to the cousotive
ogents in 1997 compored to the previous yeors.
Gonnon ef ol. in o previous study in the West Midlonds
(221 ond other outhors (23,24,25) found thot opproxi-
motely one-quorter of the potients ore still exposed to
the cousotive ogent qt the some iob following diogno-
sis of occupotionol osthmo. Workers should be ock-
nowledged thot deloy in removol from exposure offects
their prognosis ond moy couse q severe deteriorotion
in lung function. lÌ is common thol workers with less
severe ond phormocologicolly controlled symptoms do
not colloborote wiú or even seek the odvice of the rele-
vont occupotionol heolth outhorities, os they moy consi-
der their octuol heolth condition not severe enough to
iustify eventuol tronsfers which could impoir their liveli-
hood. ln 1997, 16.57" of reported coses to SHIELD
chonged their iob compored to 32% of the potients in
úe London study (23). In oddition, 17.7% of the
potients from the-scheme were unemployed compored
to 367" in Ontorio, Conodo (241, 297" ond 25o/o res-
pectively from the London (23) ond Poris (25) studies.
Unemployment remoined opproximotely sloble in the
West Midlonds ond wos slightly lower thon the figure
reported in the previous study done in the region by
Gonnon et ol. (221.

In conclusion úe SHIELD survei l lonce scheme hos pro-
vided o detoiled epidemiologicol insight on the fre-
quency ond distribution of occupotionol osthmo in the
West Midlonds. The scheme hos detected epidemics of
coses ond helped porticiponts to identify suspected
cousotive ogenfs, being in communicotion with the
workploce of potients. A porticipotion lower thon
expected ond therefore potentiol for bios in the esti-
mote of diseose incidence, might be considered inevi-
toble for o volunlory proiect. Besides the need to
improve recognition of the diseose, efforts must be
mode to enhonce the coveroge of new reported coses.
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