
 

  

Introduction 

Baker's asthma and rhinitis is a 
frequently reported occupational 
respiratory disorder. The problem 
is caused mainly by milled cereal 
flours and additives. Workers in 
kitchens, flour mills and bakeries 
are at risk. 

The HSE website has an interesting 
case study of a bakery maintenance 
man feeling breathless, wheezing 
and coughing which gradually 
worsened over 15 years. A chest 
physician diagnosed him with 
asthma but had not connected this 
with his work.  

His trade union representative 
suspected occupational asthma and 
an investigation was undertaken. 
He felt that his symptoms im-
proved when he was away from 
work and spirometry confirmed 
that he was considerably better at 
weekends and on holiday. Further 
tests indicated flour dust allergy.  

Occupational Exposure 

Baker’s asthma is a commonplace 
occupational allergic disease 

caused by the inhalation of flour 
dust, particularly wheat flour and 
enzyme additives. This is the 
second most common cause of 
occupational asthma, only isocya-
nate asthma is more prevalent.  

Flour dust comes from milled 
grains, not to be confused with 
grain dust which is the most 
common cause of occupational 
asthma among agricultural 
workers. Grain dust may comprise 
of poultry dust, fungal spores, 
endotoxins, mites, animal dander 
and faeces dust, e.g. from storage 
mites.  

Although wheat is the most 
commonly involved cereal, others 
(rye, barley, rice, maize, and oats) 
also can be a cause of baker’s 
asthma. Other allergens like soya, 
various enzyme additives (amylase, 
cellulose), storage and house dust 
mites, yeasts and moulds may also 
be involved. Allergens from 
different cereals may cause allergic 
cross-reactivity, the degree closely 
related to their taxonomic affinity 
and decrease in the following 
order: wheat, triticale, rye, barley, 
oats, rice and maize. 

Baker's asthma and rhinitis is a frequently reported occupational respiratory 
disorder. The problem is caused mainly by milled cereal flours and additives. 
Workers in kitchens, flour mills and bakeries are at risk. 
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Health effects 

Workers with an increased risk of 
adverse health effects when 
exposed to flour dust can classi-
fied in three groups:  

• workers with a flour 
sensitisation after repeated 
exposure to low levels of 
flour dust;  

• workers with an atopic 
status or an allergic 
constitution and  

• workers with pre-existing 
asthma or those with more 
general respiratory symp-
toms.  

Asthma, conjunctivitis, rhinitis 
and dermal reactions are the 
major health effects of flour dust 
exposure. From among these 
outcomes, baker's asthma is the 
most severe and frequent 
manifestation of occupational 
allergy.  

Flour dust deposition within the 
respiratory tract is determined by 
the particle size, shape and 
density as well as by the respira-
tion volume. The aerodynamic 
sizes of flour dust particles vary 
between 1 and 30 μm. Particles 
over 10 μm are mostly trapped in 
the nasopharyngeal region. Most 
particles between 5 and 10 μm 
are trapped and deposited in the 
upper parts of the respiratory 
tract are usually removed within 
a few hours by the mucocilliary 
system or as a result of expecto-
ration. Particles with diameters 
0.5 to 5 μm are deposited in 

bronchi, bronchioles and alveoli 
where the air velocity is low and 
the deposition is directly propor-
tional to the residence time. 
Particles deposited in the lowest 
respiratory tracts where ciliated 
epithelium is not present are 
removed much more slowly, 
which could be several weeks. 
Particles of small aerodynamic 
size comprise the respirable 
fraction ≤0.4 µm and most are 
breathed out again.  

Exposure Limits and 
Hygiene Standards 

The development of nasal 
symptoms starts at flour dust 
concentrations of 1 mg/m3, while 
the risk of asthma increases at the 
level above 3 mg/m3. Evidence 
suggests that exposure ≤10 mg/
m3 of inhalable flour dust would 
protect the majority of exposed 
workers from the onset of disease 
and the envisaged symptoms 
would be mild. However, concen-
trations of <10 mg/m3 may trigger 
symptoms in already sensitized 
workers, so complete protection 
against sensitization to airborne 
flour dust even at very low 

exposure levels is difficult to 
achieve. In the UK, a maximal 
exposure level is equal to WEL of 
10 mg/m3 (8-hour TWA) or 30 mg/
m3 for 15-min TWA.  

Work places with flour dust need 
to use health surveillance to 
check employees’ health for any 
adverse effects related to work. 
For an effective health surveil-
lance programme accurate test 
equipment is essential. Record 
keeping with serial data graphs is 
also vital so that small changes 
can be detected when comparing 
a subject’s own data, comparison 
to ‘predicted’ values is highly 
insensitive.  

The health surveillance may 
involve checking skin for dermati-
tis, questionnaires about respira-
tion and quality of life. Most 
importantly pre and post bron-
chodilator spirometry performed 
by a trained healthcare profes-
sional is required to ascertain 
reversibility, which is one of the 
main definitions of asthma. 

In conducting spirometry a 
volume/time curve is essential, 
both to see the shape of the curve 
and to ensure repeatability of 
measurements. Good spirometry 
test quality is essential, malingers 
cannot achieve good repeatabil-
ity. However in asthmatics the 
forced expiration might induce 
bronchospasm, which is another 
reason to perform pre and post 
bronchodilator spirometry.  For 
measuring subjects with obstruc-
tive airways disease the key 
measures are VC, FVC, FEV1 and 
most importantly the FEV1 ratio 

(which uses the highest volume 
from VC or FVC).  

Long-term serial monitoring of 
peak expiratory flow (or better, 
FEV1) is perhaps the most 
sensitive health surveillance 
method for occupational asthma, 
but it is not easy to do or to 
interpret the data. There are 
specialists in this field as well as 
free-to-use software designed 
particularly for workers on 
rotating shift patterns.  

The purpose of using respiratory 
monitors rather that spirometers 
is that the former can be taken 
home by the subject of the study 
in order to get the essential data 
from non-working periods.  

Prevention of Baker’s 
Asthma 

The best method of preventing 
baker’s asthma is to provide a 
working environment free from 
flour dust. While it is not usually 
possible to eliminate this 
completely, its reduction to the 
lowest level should be established 
as an ultimate target.  

Employers should design suitable 
systems of work and maintain 
plant and equipment properly to 

minimize flour dust generation: 

• workplaces should be designed 
with easy-to-clean surfaces  

• storage places for private and 
working clothing should be 
separated 

• regular cleaning and changing 
of working and protective 
clothes should be scheduled 

• facilities to wash or take a 
shower when leaving the 
workplace should be provided 

• eating, drinking or smoking in 
the workplace should be 
avoided 

Technical measures can minimise 
of the release of flour dust: 

• immediate processing of dusty 
materials 

• machinery shielding to reduce 
dust emissions 

• avoidance of manual pro-
cessing  

• air filtration or air conditioning 
• automatically closing doors 

Organizational measures are: 

• isolation of workstations 
• restriction of entrance to areas 

with high contamination levels  
• workers’ information 

and training to 
promote safe 
working habits 

• proper labelling 
• safe storage and 

procedures for safe 
handling 

Personal protective 
equipment should be 
only be used as the last 
possible prevention 

measure when eliminating or 
reducing the level of risk to an 
acceptable level is not possible:  

• respiratory protection 
• personal protective clothes, 

gloves and goggles 
• Workers have a duty to follow 

procedures properly and co-
operate with any monitoring 
and health surveillance. 
Workers can further protect 
themselves and their fellow 
workers by:  

• avoid raising clouds of dust 
• never sweep dry or use 

compressed air  
• (use wet methods or vacuum 

cleaners with HEPA filters) 
• don’t throw flour or empty 

flour bags 
• start mixers on slow speed 

until wet and dry ingredients 
are combined 

• use sprinklers to damp down 
dust 

Conclusion 

Employers and employees in flour 
and baking industries have a 
responsibility to protect them-
selves and all workers from 
preventable diseases like baker’s 

12       OH TODAY OH TODAY       13 



 

  

asthma. As a part of medical 
surveillance, individual case 
management is desirable for 
workers who make and use flour. 
Because atopy and an allergic 
constitution are an important risk 
factors for developing baker's 
asthma, identification and 
exclusion of these workers may be 
a good strategy for prevention.  

Flour workers with or without 
respiratory symptoms will benefit 
from annual medical examination 
and employers should keep serial 
records. Workers with rhinitis and 
sensitization to flours or additives 
should be identified and relocated 
to working areas with less 
exposure, especially those with 
uncontrolled severe baker's 
asthma.  
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The course is for NMC Registered Nurses who want to gain a 
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