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The frequency .of bronchial symptoms and the alteration of respiratory func- 
tion parameters were studied in a group of 63 workers of an industrial flour-mill, 
and in a control group matched according to age, social class, and tobacco intake. 
In the exposed group the answers to a questionnaire indicated a greater incidence 
of cough (p<'0:01) and chronic expectoration (p<0:01) as well as clinical airway 
hyperreactivity (p<,0.01). No differences were noted for either asthma or allergy. 
The respiratory function parameters did not differ bet~veen the two groups studied. 
These results suggest that workers exposed to the vegetable dust found in fluor- 
mills are subject to develop chronic bronchial irritation. 

INTRODUCTION POPULATION, MATERIAL AND METHODS 

Ever since the time of Ramazini 's  observa- 
tions (21), at tention has been drawn to the fre- 
quency of respiratory symptoms,  abnormalit ies 
of respiratory function and bronchial  reactivity 
among workers  exposed to cereal dust. This work  
environment  contains numerous  biological and 
chemical pollutants to which other  risk factors 
(i.e. tobacco) are added. Mill work has not inspired 
many epidemiological studies al though the allergic 
symptoms of bakers have at t racted the clinician's 
attention. Still, mill-dust is more  specific and 
concerns essentially one type of cereal:  wheat. 
In  addition, this type of work  is divided into 
very specific operations, allowing a precise in- 
ventory of the characteristics for ,each work  site. 
Our goal was to s tudy the prevalence of clinical 
symptoms and abnormalit ies in respiratory func- 
tion in an industrial flour mill. 

1 Corresponding author. 

P o p u l a t i o n  

A. The survey involved 136 workers,  82.4% 
of the available work  force in an industrial flour 
mill. In order  to be able to follow them for 5 
years we retained, for the analysis, only subjects 
who were less than 50 years old (N = 63). They 
consti tuted the exposed population. 

Subjects came f rom 4 different work  sites 
within the mill:  grain reception, silo filling, flour 
bagging, and animal food bagging. 

Female workers  were not studied since their 
small number  made it difficult to consti tute a 
control  group. 

B. As it was impossible to find valid control  
subjects in the factory, the control  group belonged 
almost  exclusively (92%) to the Bordeaux hospital 
(kitchen, maintenance,  workshop,  linen room)  
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staff. The remain ing  8% were  m e m b e r s  of mi l l ' s  
admin i s t r a t ive  s taff  who were  not  exposed to 
dus t  (dr ivers ,  sw i t chboa rd  opera tors ,  c o m p u t e r  
personne l ) .  

s 

C. The two groups  were  match, ed accord ing  
to age (-+ 5 years ) ,  social  class (based  on the i r  
p rofess iona l  qua l i f ica t ion) ,  and  smoking  habi ts .  
They were  s epa ra t ed  into three  g roups :  

- -  smokers  (a t  least  one c igare t te  a day for  
a year )  ; 

- -  f o rmer  smokers  (having s topped  smoking 
at  least  6 months  p r io r  to the s t u d y ) ;  

- -  non-smokers .  

Questionnaire 

The ques t ionna i re  was developed f rom the 
MRC and  CECA. I t  was based  on a modi f i ca t ion  
of the French  s tudy PAARC ques t ionna i re  (14). 

The ques t ions  concerned  the usual  b ronch ia l  
symptoms  (cough, chronic  expec tora t ion ,  dyspnea,  
as thma,  b ronch ia l  wheezing) ,  a l lergy and symp- 
toms suggest ing a i rway  reac t iv i ty  ( rh in i t i s ,  sneez- 
ing, b ronch ia l  wheezing when exposed to a smokey  
envi ronment ,  to cold a i r  or  to the work  environ- 
men t  a f te r  the week-end b reak) .  In  addi t ion ,  the 
ques t ionna i re  also inc luded  ques t ions  on the sub- 
jec t ' s  each person ' s  p rofess iona l  ca reer  and  con- 
di t ions  of the exposure .  The ques t ionna i re  was 
admin i s t e r ed  to all sub jec t s  on the work  si te by  
the same t r a ined  in terviewers .  

Study of the respiratory function 

We used a c o m p u t e r i s e d  sp i romete r .  We 
t raced  a f low/volume curve and m e a s u r e d  the 
forced exp i r a to ry  volume in one second (FEV1),  
the m a x i m u m  mean  exp i r a to ry  flow ra te  be tween  
25% and 75% of the forced vital  capac i ty  (MMEF 
25-75), the m a x i m u m  exp i r a to ry  flow at 25%, 50%, 
and 75% of the forced vital  capac i ty  .(MEF 25, 
MEF 50, MEF 75). The res idua l  volume (RV) was 
m e a s u r e d  wi th  the d i lu ted  he l ium technique.  

Sp i rome t r i c  m e a s u r e m e n t s  were  p e r f o r m e d  on 
the work  site. At least  3 readings  were  ob ta ined  
in o rde r  to real ise  2 r ep roduc ib l e  curves.  

Aero-biology of the professional environment 

B. Qual i ta t ive  analysis  

The microbio logica l  s tudy  was es t ab l i shed  
using two m e t h o d s :  

--- s ed imen ta t ion  on Petr i  dish and two kinds  
of cu l tu re :  s t a n d a r d  Agar for  aerobic  bac t e r i a  
and  Agar mal t  for  yeas t  and moulds .  The resul t s  
were conver ted  into CFU n u m b e r s  (colony form- 
ing uni t s )  depos i t ed  on 63.5 cm 2 per  15 min  per iod.  

- -  I m p a c t i o n  on solid env i ronment  by surface 
a i r  system. The resul t s  are  given in n u m b e r  of 
CFU/mL A mic roscop ic  s tudy of dust  suspended  
in the a i r  was also made  a f te r  sampl ing  on an 
EGAI i m p a c t o r  tha t  al lows the select ion of par-  
ticles accord ing  to the i r  d i ame te r s  (>5 ,  5 to 2, 
2 to 1, 1 to 0.7, 0.7 to 0.3 a).  Each sample  was 
observed  at  250 and 400 magnif ica t ion.  

Computer processing and statistical analysis 

After  matching,  the dependancy  be tween  two 
var iab les  was s tud ied  by Chi z tes t  and  the means  
of the ven t i l a to ry  funct ion values were  c o m p a r e d  
using a ,~ t ,, test.  The Yates cor rec t ion  was ap- 
p l ied  for  the small  popula t ions .  

R E S U L T S  

Demographic characteristics of both populations 

The main  charac te r i s t i c s  of bo th  popu la t ions  
are  summar i zed  in Table 1. For  the exposed sub- 
jec ts  who smoked  (n = 41), the tobacco in take  
at  the t ime of the survey var ied  f rom 5 to 50 
c igare t tes  a day, wi th  an average of 21 -+ 11 
c igare t tes  per  day. For  the smokers  of the cont ro l  
group,  the tobacco in take  var ied  f rom 2 to 50 
c igare t tes  a day, wi th  an average of 16 -+ 11 
c igaret tes  a day. 

T A B L E  1. 
Demographic data. 

Flour mill workers Control Group 
Number 
of subjects 63 63 

n % n % 

10 A. Quant i ta t ive  analysis  
41 

The average concen t ra t ion  of global  dus t  
(o rganic  or mine ra l )  was m e a s u r e d  for  each work  28 44 
site by f i l t ra t ion  of 10 to 140 m 3 of a i r  (80 m 3 35 56 
an hour) .  

19-3.0 years 
3140 
41-50 
Non Smokers 
Ex Smo,kers 
Smokers 
Employment years 
> 6 months _< 5 years 
> 5 years 

22 35 22 35 
16 25 16 25 
25 40 25 40 
12 19 12 19 

16 10 16 
65 41 65 
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Dust concentration 

A. Quantitative analysis 

The percentage of dust varied f rom 2.3 mg/m 3 
in the area where animal food was bagged, to 811 
mg/m 3 in grain reception, 15.8 mg/m 3 in the silo 
filling area and 124.8 m g / m  3 in the flour bagging 
zone. 

B. Qualitative analysis 

- - M y c o l o g i c a l  analysis of the air:  
This analysis reveaMd mycological contamina- 

tion at the various work places, essentially made 
of Penicillium and Cladosporium; no Aspergillus 
fumigatus was present. 

- -  Microscopic analysis of the dust sample:  

No traces of mites were found. For the most  
part, the dusts were vegetable, composed primari ly 
of wheat starch. Their particle sizes varied ac- 
cording to work site, with a prevalence of particles 
greater than 1 ~ where the flour was packaged 
and where the grain was unloaded. At the other  
work  places the particles were smaller. 

Symptom prevalence (tables 2 and 3) 

For the following questions, the answers we 
obtained were statistically different between the 
exposed and non-exposed subjects :  

- -  Do you usually cough at night, or when you 
get up, or in the winter  during the day? (p<0.01). 

Do you usually expectorate during the day 
or at night or in the winter? (p<0.01). 

- -  Have you experienced coughing or expec- 

T A B L E  2. 
Prevalence o,f respiratory symptoms. 

Number of subjects 

Flour mill Control 
workers Group 

63 63 
n % n % 

Chronic cough 23 37 8 13 <0.01 
Chronic day/night 
phlegm 11 18 2 3 <0.0,1 
Cough/Phlegm 
> 3wks for 3 years 19 30 9 14 < 0.05 
Dyspnea 19 30 16 25 <0.01 
Wheezing 19 30 17 27 NS 
Other symptoms at 
work (nose, throat irri- 
tation, breathlessness) 38 60 16 25 <0.01 
Allergy 

Rhinitis 16 25 14 23 
Urticaria 10 16 6 5 
Eczema 5 8 4 6 

T A B L E  3. 
Symptoms of hyperreactivity. 

Number of subjects 

Flour mill Control 
workers Group 

63 63 
n % n % P 

Tobacco smoke 
cough 12 19 12 19 NS 

u rhinitis 2 3 1 2 NS 
- -  wheezing 2 3 1 2 NS 
Cold air 
- -  cough 9 14 1 2 <0.0,1 

rhinitis 9 14 4 6 NS 
- -  wheezing 2 3 1 2 NS 
1st day at work 
- -  cough 7 11 0 0 <0.01 

rhinitis 4 6 1 2 NS 
wheezing 1 2 0 0 NS 

Cumulative prevalence 
(1 symptom at least) 30 48 15 24 <0.01 

torat ion that lasted 3 weeks or more during the 
last 3 years? (p<0.05). 

Do your  working conditions usually pro- 
voke nose or throat  irritation, or respiratory dif- 
ficulty? (p<0.01). 

Do you experience any of the following symp- 
toms:  cough, runny nose, wheezing when you 
walk into a smoky room? When you walk outside 
into the cold? When you re turn  to work after 
the week-end? (p<0.01). The most  impor tant  fac- 
tors were contact  with cold air and the first day 
back at work after the week-end. This was true 
regardless of the age of the worker.  

There were no significant differences between 
the exposed group and the control  group for 
questions concerning dyspnea, wheezing, as thma 
and allergic spmptoms,  pathological pu lmonary  
history, the occurrence of acute bronchit is  or sick 
leave for respiratory problem during the last 12 
months.  The same holds true when a person 
changes work  place because of respiratory prob- 
lems or when a person takes sick leave following 
the inhalation of dust, or smoke. Finally, there 
were no significant differences in symptom prev- 
alence according to work duration. 

Respiratory function (table 4) 

There were no significant differences between 
the exposed subjects and the control  subjects. 
The same thing was noted if we compared  the two 
groups according to their different smoking habits. 

NS Influence of work place 
NS 
N S For the most  part,  neither the symptoms nor  

the respiratory function parameters  differed sig- 
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T A B L E  4. 
Respiratory function data. 

Flour mill workers Control Group 
Obs. % pred. Obs. % pred. 

FVC (L) 4.67±0.71 99±12 4.79±0.95 99±15 
FEV1 (L) 3.84±0.65 104±15 3.96±0.84 104±16 
MMEF 25-75 4.12±1.51 104+_40 4.02_+1.28 100±26 
( L .  sec -1) 
PEFR 8.08±2.7 91±26 8.2 _+2.9 91+_23 
( L .  sec -*) 
MEF 25 7.4 +1.9 91±23 7.5 +2 93_+24 
( L .  sec -~) 
MEF 50 5.3 -+1.7 94-+29 6.4 -+1.6 96±25 
(L • sec -1) 
MEF 75 2.2 ±1.1 102±45 2.2 ±1 102_+38 
(L • sec -1) 
RV (L) 1.6 ±0.5 107_+33 1.7 ±0.6 109±42 

nificantly f rom one work  site to another.  Cough 
and rhinitis upon re turn  f rom the week-end break 
was more common  in workers  f rom the grain 
reception area (p <0.01, and p <0,05 respectively). 

Influence o[ tobacco intake 

Tobacco intake was taken into account  as we 
matched the two groups in order  to avoid its 
confounding effect. Nevertheless, it was interesting 
to verify whether  the effects we observed had 
been modified by smoking. 

The small size of the groups and the lack 
of statistical differences concerning symptoms and 
respira tory funct ion between smokers  (n = 12) 
and former  smokers  (n = 10), compelled us to 
put  them into the same group to compare  with 
smokers  (n = 41). 

We observed that :  

- -  the exposed group coughed more  frequently 
than the control  group, regardless of whether  they 
smoked or no t ;  

the exposed group smokers expectorated 
more frecmently than the control  group smokers 
(p < 0.05) ; 

- - f o r  non-smokers,  the cough/expectorat ion 
syndrom for 3 weeks or  more was more  frequent  
in the exposed group (p < 0.05); 

- -  the exposed subjects who smoked experi- 
enced significantly higher hyperreact ivi ty  symp- 
toms than control  group smokers  (p < 0.01); 

- - t h e  symptoms experienced at work  were 
more frequent  for the exposed subjects than for 
the control  group whether  they smoked or not  
(p < 0.01). 

When we compared  the respira tory function 
of smokers and non-smokers according to their 
risk exposure, we noted that :  

- -  in the control  group there was a ~ tobacco 
effect, ,  which decreased the MEF 25, MEF 50, 
and MEF 75 for smokers, as opposed to non- 
smokers (respectively p <0.05, p <0.01, p <0.05); 

- - i n  the exposed group there was no ~ to- 
bacco effect >,. 

DISCUSSION 

These results show that some respiratory 
symptoms have a higher statistical occurrence in 
the exposed group than in the control  group. 

Cough, expectoration, or respiratory strain at 
work  for the exposed group has been reported 
by other  authors (3, 10, 11, 15, 19, 20, 24). But 
we have not seen the differences reported for 
wheezing (10, 11, 15) or dyspnea (10, 11). We 
were unable to find a relationship between the 
occurrence of symptoms and the durat ion of ex- 
posure (7, 8, 13, 18). 

The significant differences that we noticed 
concerning the irri tation symptoms induced by 
the  exposure to different environments  seem to 
show a bronchial  hyperreactivity. Although allergic 
bronchial  challenges with grain dust have seldom 
been undertaken,  some authors  have tried to 
investigate this bronchial  hyperreact ivi ty and have 
noticed an increase in bronchial  hyperreact ivi ty 
to histamine for non-smoker grain workers  (18). 
In the same manner,  a decrease in the peak flow 
during the work day was noticed among grain 
workers  (as opposed to controls)  (12, 17); this 
decrease was associated with the symptom oc- 
c u r r e n c e  (6). 

The high dust rates to which the workers  
were subjected are not recent, because the rates 
measured at grain reception, silo filling, and ani- 
mal food bagging in 1969 varied between 16.8 
mg/m 3 to 31.2 mg/m 3. These rates are far superior 
to the norms that are usually admitted.  The studies 
of DoPico (11) and Chang Yeung (5) have found 
a significantly increased frequency of respiratory 
symptoms in subjects exposed to lower dust rates 
than the ones we observed. 

In spite of the analogy between mills and 
bakeries, we have not found the high percentage 
of allergic symptoms frequently found in bakeries 
(16). This discrepancy cannot  be explained on the 
basis of the difference in the number  of subjects 
examined in the 2 studies. In his study of 80 
grain-workers, a populat ion very similar in num- 
ber to our  own, Cockroft  obtained results that  
were comparable  to those of the long DoPico 
series (10, 11). 

As far as the selection effect is concerned, 
it is a bias which exists in all transversal  studies:  
a certain number  of exposed subjects escape con- 
sideration. Cough, expectoration, and eye irrita- 
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t ion appea r  very soon af te r  work  in the mill  begins, 
causing some worke r s  to leave the i r  jobs  and 
others  to change work  sites. This phenomenon 
has been observed  in the p resen t  s tudy and in 
all s imi lar  invest igat ions  previous ly  pub l i shed  as 
well. I t  cannot  explain, however,  the differences 
that  we observed.  

An analysis  of the company ' s  job turn-over  
revealed few res igna t ions ;  in fact, a general  sta- 
b i l i ty  of the work  force down through the years  
was observed.  

This suggests  that  the dust  f rom f lour  mil ls  
is d i f ferent  f rom the grain dust  tha t  has  usual ly  
been studied.  This could explain the r e sp i r a to ry  
charac te r i s t i cs  of our  popula t ion .  Still ,  the respec- 
tive responsabi l i t i es  of profess iona l  exposure  and 
tobacco consumpt ion  can be discussed.  Are they 
addi t ive? 

In our  study,  tobacco consumpt ion  in ter feres  
with the consequences  of dust  exposure,  but ,  ac- 
cording to the symptoms ,  it  has d i f ferent  effects. 

Whe the r  they smoked  or  not, the exposed 
subjec ts  coughed more  f requent ly  than  those of 
control  group. The dust  would  appea r  to be an 
addi t iona l  b ronch ia l  i r r i t an t  tha t  induces  a defense 
m e c h a n i s m  in the airway.  

While cough a n d / o r  chronic  expec tora t ion  are  
more  f requent  in exposed nomsmoking  subjec t s  
than  in thei r  control  group coun te rpar t s ,  this  dif- 
ference d i sappears  for  smokers .  In  this  case, the 
dust  seems to p roduce  a ,, tobacco like ,, effect. 

Du.st does not  modify  the hyper reac t iv i ty  felt  
by the non-smokers  as opposed  to the control  
group,  whereas  for  smokers  there  is a d i f ference 
be tween  exposed subjec ts  and  control  sub jec t s ;  
tobacco has its own effect for  this  symptom.  

I t  is c lear  tha t  the b o u n d a r y  be tween  the ef- 
fects of tobacco smoke and mil l  dust  is somewha t  
ambignans .  These two agents p r o b a b l y  act  on the 
b ronch i  in d i f ferent  manners ,  and  we should  be 
careful  before  a t t r ibu t ing  one symp tom to the job  
environment .  

The existance of a l ink be tween  profess iona l  
exposure  to mill  dust  and  r e s p i r a t o r y  funct ion 
i m p a i r m e n t  has of ten been debated.  Unlike Chang 
Yeung (4, 5, 23 ) we found no s ignif icant  differences 
be tween  the r e sp i r a to ry  funct ion p a r a m e t e r s  of 
the two groups we observed.  This f inding 
may  be re la ted  to the na tu re  of the dust  
in our  study, but  given the percen tage  of 
smokers  in each group,  it is also poss ible  tha t  
the effect  of the dust  was masked  by  tha t  of 
tobacco.  If  we take the tobacco fac tor  into ac- 
count,  we see tha t  for  the non-smokers  a d i f ference 
appears  in the p a r a m e t e r s  ref lect ing the small  
and mid-expi ra tory  t r ack  function.  This difference 
demons t r a t e s  the pern ic ious  effect of this type 
of environment .  Besides,  while the cont ro l  group 
shows a s ta t i s t ica l  difference be tween  smokers  
and non-smokers  concerning the b ronch ia l  flow 

at low pu lmona ry  volume, this d i f ference disap- 
pears  for the exposed group, conf i rming the 
- tobacco like ,, effect  of this envi ronment .  

I t  therefore  seems that  f lour  mill  dus t  impa i r s  
non-smokers '  r e s p i r a t o r y  t rac t s  in the way that  
tobacco does in smokers .  

CONCLUSION 

This s tudy shows that  the prevalence  of cough, 
expectora t ion ,  and  r e sp i r a to ry  t r ac t  hyperreac t iv-  
i ty is super io r  in f lour  mil l  worke r s  than in the 
control  group. But if this pa r t i cu l a r  env i ronment  
acts as a r e sp i r a to ry  t r ac t  i r r i t an t  and has a ,, to- 
bacco like ,, effect, it seems to be less toxic for  
the r e sp i r a to ry  t rac t  than the env i ronment  on 
grain workers .  

Acknowledgements 

This study was completed thanks to a special 
fund from the Institut National de la Santb et de 
la Recherche m4dicale (INSERM) and the Caisse 
Nationale d'Assurance Maladie (CNAM). 

This study was conducted with the close collabora- 
tion of the company doctor and nurse and with the 
authorization of the company management. 

REFERENCES 

1. Baker's asthma (1981): Brit. Med. J., 282: 678. 

2. Broder I., Mintz  S., Hu)cheon M.A. (1980): Effect 
of layoff and rehire on respiratory variables of 
grain elevators workers. - Am. Rev. Respir. Dis., 
122: 601-608. 

3. Broder I., Hutcheon M.A., Mintz  S. et al. (1984): 
Changes in respiratory variables of grain handlers 
and civic workers during their initial month of 
employment. - Brit. J. Ind. Med., 41: 94-99. 

4. Chang-Yeung M., Wong R., Mc Lean L. (1979): 
Respiratory abnormalities among grain elevator 
workers. - Chest, 75: 461-467. 

5. Chang-Yeung M., Schulzer M., Mc Lean L., Dorren 
E., Greybonski  S. (1980): Epidemiologic health 
survey of grain elevator workers in British Co- 
lumbia. - Am. Rev. Respir. Dis., 121: 329-338. 

6. Cockcroft  A.E., Mc Dermot t  M., Edwards  J.H., Mc 
Carthy P. (1983): Grain exposure symptoms and 
lung func t ion . -  Eur. J. Resp. Dis., 64: 189-196. 

7. Cotton D.Y., Graham B.L., Li KW.R., Froh F., 
Barnet t  G.D., Dosman J.A. (1982): Effects of smok- 
ing and occupational exposure on peripheral air- 
way function in young cereal gra in  workers. - Am. 
Rev. Respir. Dis., 126: 660-665. 

108 



Vol. 4, I988 Respiratory function in flour-mill workers. 

8. Cotton D.Y., Graham B.L., Li K.Y.R., Froh F., 
Barnett G.D., Dosman J.A. (1983): Effects of grain 
dust exposure and smoking on respiratory symp- 
toms and lung function. - J. Occup. Med., 25: 
112, 131-141. 

9. Cotton D.J., Dosman J.A. (1978): Grain dust and 
health. III .  Envi ronmenta l  factors. - Ann. Intern.  
Med., 89: 420-421. 

10. Dopico G.A., Reddan W., Flamerty D. et al. (1977): 
Respiratory abnormali t ies  among grain handlers.  
A clinical physiologic and immunologic  study. - 
Am. Rev. Respir. Dis., 115: 915-927. 

11. Dopico G.A., Reddan W., Tsiatis A., Petters M.E., 
Rankin J. (1984): Epidemiologic study of clinical 
and physiologic parameters  in grain handlers  of 
Nor thern  United States. Am. Rev. Respir. Dis., 
130: 759-765. 

12. Dopico G.A., Reddan W., Anderson S., Flaherty D., 
Smalley E. (1983): Acute effect of grain dust ex- 
posure during a workshift.  - Am. Rew. Respir. 
Dis., 128: 399-404. 

13. Dosman J.A., Cotton D.J., Graham B.L. et al. (1981): 
Chronic bronchit is  and .decreased forced expiratory 
flc,w rates in lifetime non smoking grain workers. - 
Am. Rev. Respir. Dis., 121: 11-16. 

14. Groupe coop~ratif PAARC (1982): Pollution atmo- 
sph4rique et affections respiratoires chroniques ou 

r6p6tition. II. R6sultats et discussion. - Bull. 
Europ. Physiopath. Resp., 18: 101-116. 

15. Herbert P.A., Woyrowich V., Schram E., Baldwin 
D. (1981): Respiratory profiles of grain handlers 
and sedentary workers. - Can. Med. Assn. J., 125: 
46-50. 

16. Jarvinen K.A.J., Veikko Pirila M.D., Bjorsten F., 
Keskinen H., Cottinen M., Stubb S. (1970): Un- 
suitabili ty of bakery work for a person with atopy: 
a study of 234 bakery workers. - Ann. of Allergy, 
42: 192-195. 

17. Mc Dermott M., Cockroft A., Mc Carihy P., Ed- 
wards Y. (1981): It 's ~ normal  >> for grain handlers 
to develop respiratory symptoms. - Eur. J. Resp. 
Dis. 62: Suppl., 94-95. 

18. Mink J.T., Gerard J.W., Cockroft D.W., Cotton D.Y., 
Dosman J.A. (1980): Increased bronchial  reactivity 
to inhaled his tamine in no smoking grain workers 
with normal  lung function. - Chest, 77: 28-31. 

19. Moselhi M., E! Gazzar R., Abdelkader H.M., El 
Sadik Y.M., El Dakhakhny A. (1979): Clinical and 
biological investigations among grain handlers. - 
J. Egypt. Public Health Assoc. 54: 396-414. 

20. Patel K.R., Symington I.S., Birock R., Shaw A. 
(1981): A pulmonary  survey of grain handlers in  
the west of Scotland. - Clin. Allergy, 11: 121-129. 

21. Ramazzini B. (1940): De morbis  art i f icum diatr iba 
1713. Care Wright W, transl. Chicago: University 
of Chicago Press. 

22. Sutton R., Suerrit J.H., Baldo B.A., Wrigley C.W. 
(1984): The diversity of allergens involved in 
bakers asthma. - Clin. Allergy 14: 93-107. 

23. Tabona M., Chang-Yeung M., Enarson D., Mc Lean 
L., Dorken E., SchuIzer M. (1984): Most factors 
affecting longitudinal  decline in lung spirometry 
among grain elevator workers. - Chest, 85: 782-786. 

24. WaIlenstein G., Hermes H., Rebomle E. (1981): 
A cross sectional study including immunologic and 
mycologic results in grain dust exposed workers. - 
Xth. Congr6s Interasma,  Paris. 

109 


