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•
 
Definition and monitoring of occupational 
asthma

•
 
Occupational asthma in New Zealand

•
 
Respiratory health in New Zealand sawmill 
workers

Overview



•
 
Occupational asthma: 

–
 
Asthma caused by exposure in the working environment to airborne

 dusts, vapours or fumes.

•
 
New onset asthma

–
 
Latency causal agents: HMW and LMW sensitisers

–
 
No latency causal agents: irritants (“asthma like syndrome”)

•
 

Reactive Airways Dysfunction Syndrome: high exposure to irritant

•
 
Exacerbation of pre-existing asthma

–
 
concurrent asthma aggravated by work

–
 
Irritants/allergens/other stimuli

Definition of occupational asthma



Examples of occupational asthma

Latex allergies -
 

asthma Alpha-
 

amylase, 
bakers’

 

asthma
Rat and mice allergens, 
laboratory animal workers

Organic dust -
 

farmers Dust -
 

poultry processors Metal working fluids -
 automotive industry

Cotton -
 

endotoxin

Spray painting -
 isocyanates



•
 
Current asthma

–
 
Clinical diagnosis (reversibility testing, BHR, asthma medication, etc)

–
 
Epidemiological definition (Burney et al., 1994)

•
 
Have you been woken by an attack of shortness of breath at any time in the past 
12 months? OR

•
 
Have you had an attack of asthma in the past 12 months? OR

•
 
Are you currently taking any medicine for asthma?

•
 
Work relatedness

–
 
Asthma onset after entering workplace

–
 
Symptoms related to work

–
 
Known exposures

–
 
Measuring personal exposure levels

–
 
FEV1

 

or PEF shift change
–

 
FEV1

 

or PEF change at work and away from work
–

 
Work related changes in BHR

–
 
Specific antigen challenge positive

How to measure occupational asthma?



•
 
Chronic Obstructive Pulmonary Disease (COPD)

–
 
Chronic bronchitis

–
 
Fixed airflow obstruction

•
 
Chronic restrictive airway disease

–
 
Fibrosis, hypersensitivity pneumonitis

•
 
Mucous Membrane Irritations (MMI)

•
 
Organic dust toxic syndrome (ODTS)

–
 
Airway symptoms

–
 
Fever

–
 
Airway obstruction

•
 
Diagnosis is often not clear due to partially overlapping conditions and/or 
similar symptoms (e.g. Non-allergic asthma and COPD)

Other potential respiratory co-morbidities



Occupational Asthma

High-risk occupations Exposures (>250 known asthmagens)

Laboratory workers

Bakers

Chemical processing workers

Rubber & plastics workers

Electronic assembly workers

Printers

Nurses

Spray painters

Sawmill workers, woodworkers

Metal treatment workers

Food processors

Hairdressers

Cleaners

Textile workers

Farmers

Laboratory animals (animal urine & allergens)

Flour dust, enzymes

Enzymes, dyes

Isocyanates, phthalic anhydride

Soldering, resins, welding fumes

Vegetable gum

Formaldehyde, enzymes, latex, glutaraldehyde

Isocyanates, solvents

Wood dust, Western red cedar dust, pine, acids, glues

Platinum salts, nickel, chromium, cobalt, vanadium, microorganisms

Grain dust, flour dust

Ammonia, dyes, enzymes, persulphate

Ammonia, solvents, benzyl ammonium chloride

Textile dust, solvents, reactive dyes, enzymes

Grain dust, biologic enzymes, animal allergens, endotoxins
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Exposure response relationships: wheat allergen exposure in bakers
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•
 
Waste recycling industry

–
 
Waste sorting

–
 
Composting

•
 
Biotechnology industry 

–
 
e.g. production and use of 
highly purified enzymes for 
the food/detergent industry

–
 
Production of Bio-proteins 
used in animal feeds

•
 
Biopesticide

 
industry 

–
 
moths, spiders, 
microorganisms, etc

•
 
Cleaning industry

New and emerging “high risk”
 
industries 



Surveillance systems such as SWORD in the UK play an 
important role in the identification of high risk occupations

McDonald et al., 2005

•
 
Surveillance of 
Work-related and 
Occupational 
Respiratory 
Disease project 
(SWORD) 

•
 
476 respiratory 
physicians

–
 
20 core reporters 
who report every 
month

–
 
Sample reporters 
reporting for one 
month each year



Asthma represents ~25-30% of all chest referrals in the UK
SWORD 1992-1999



Occupational asthma incidence

Country Incidence (per 100,000) Reference

UK 2.0 Meredith, 1993

USA (Michigan) 2.9 Rosenmann

 

et al., 1997

UK (West Midlands) 3.0 Gannon et al. 1991

Finland 3.6* Keskinen

 

et al., 1978

UK 3.7 Meredith et al., 1996

Germany 4.2* Baur

 

et al., 1998

UK (West Midlands) 4.3 Gannon et al., 1993

Canada (Quebec) 6.3 Provencher

 

et al. 1997

Sweden 8.1* Toren, 1996

Finland 8.1* Vaarannen

 

et al., 1985

Canada (British Columbia) 9.2 Contreras et al., 1994

Finland 15.0* Kanerva

 

et al., 1994

Finland 15.2* Nordman, 1994

* Incidence rates are calculated based on registries for the purpose of compensation for occupational disease



•
 
In Finland asthma is classified as a chronic disease for which the cost of 
medication can be reimbursed at a higher than ordinary level (Social Insurance 
Institution).

•
 
Criteria to receive reimbursement

–

 

Medical history of asthma

 

AND
–

 

At least one of the following criteria:
•

 

A variation of ≥

 

20% in diurnal PEF recording
•

 

An increase of ≥

 

15% in PEF or FEV1 with ß2-agonist
•

 

A decrease of ≥

 

15% in PEF or FEV1 
–

 

AND

 

a continuing regular use of asthma medication that has lasted for 6 months at 
the time of decision

•
 
Occupational asthma is compensated by the Statutory Accident Insurance

–

 

Diagnosis of asthma made by pulmonary specialist
–

 

Evidence provided by pulmonary specialist of a specific occupational causal exposure

Asthma registration in Finland



Occupational asthma incidence in wood workers and 
blue-collar workers in Finland (Heikkila et al., 2008)



•
 
In Finland all individuals with clinically well-established 
asthma are registered  for reimbursement of medication

•
 
Follow-up study of the entire employed population of Finland 
in 1986-1998

•
 
Population census data was used to assess occupation 

•
 
49,575 incident cases (25-59 yr)

•
 
Relative risks were estimated in comparison to those 
employed in administrative work.

•
 
The attributable fraction of adult-onset asthma due to 
occupation was 29% (95% CL 25-33%) for men and 17% 
(95% CI 15-19%) for women

How much adult-onset asthma is work related?
(Karjalainen

 
et al., 2001)





The New Zealand situation

•
 
The Notifiable

 
Occupational Disease System (NODS)

–
 
NODS was established in March 1992 

–
 
Voluntary system whereby occupational physician specialists, 
general practitioners, occupational health nurses, health 
professionals and individuals can notify a health-related condition 
suspected to have arisen from work

–
 
Four stages:

•
 
Notification of a possible work-related condition

•
 
Assessment and/or investigation of the individual worker, their work and their 
workplace by the Department of labour

•
 
Verification of the notification by departmental medical practitioners who can 
request further assistance from specialist medical panels

•
 
Entry of the confirmed cases on the national database (WORKBENCH)

–
 
1992-1998 

•
 
Occupational asthma panel

•
 
Asbestos-related disease panel

–
 
From 1998

•
 
Diseases affecting the lungs panel (combining two previous panels)



NODS 1992-1998

Only 116 
confirmed cases



NODS 1992-1998

Confirmed cases mainly 
from “predictable 
industries”



•
 
“….NODS offers sentinel data from interested 
practitioners and workplaces. Occupational asthma 
and other occupational respiratory diseases remain 
poorly notified to this system. NODS confirms the 
presence of occupational asthma in New Zealand 
from predictable and preventable causes not 
dissimilar to other countries. This data collection 
system needs supplementation by other 
mechanisms….”

NODS 1996-1999
Walls et al., NZ Med J 2000



NODS 2000-2005

Majority is 
asbestos related 
and only few 
are occupational 
asthma cases



•
 
National Occupational Health and Safety Advisory 
Committee

–
 
“….notifications to the Respiratory Diseases Panel have declined in

 recent years, and staff turnover and vacancies at OSH are said to 
have resulted in the panel being poorly supported by head office. It 
is understood that few respiratory diseases, other than asbestos-

 related diseases, have been reported to the panel…..”
–

 
“Coverage of respiratory diseases by the panel is currently very low”

•
 
Dept of Labour is currently in the process of reviewing the 
panels

Current situation in New Zealand



•
 
ACC

•
 
Scientific research of occupational respiratory disease

–
 
Welders (Fishwick

 

et al., 1997 & 2004; Bradshaw et al., 1998; Erkinjuntti-Pekkanen

 

et al., 1999)

–
 
Farmers (Kimbell-Dunn et al., 1999 & 2001; Douwes et al., 2007)

–
 
Mussel openers

 
(Glass et al., 1998)

–
 
Hairdressers (Slater et al., 2000)

–
 
Asbestos workers (Beasley et al., 1991; Armstrong et al., 2000) 

–
 
Sawmill workers (Douwes et al., 2001 & 2007)

–
 
Plywood mill workers (Fransman

 

et al., 2003)

–
 
Cleaners (currently conducted)

•
 
General population studies

–
 
The current and future burden of occupational ill-health in New Zealand (just 
completed)

What other information is available?



The current and future burden of occupational ill-health in New Zealand
(PhD research Amanda Eng)

10,000
selected from NZ Electoral Roll

1,209 
Return to sender

637 
ineligible

8,154 
eligible

3,003 
interviews

2,425 
refusals

2,719 
non-respondents

1,968 
no phone number

751 
phone number



Current Asthma

Have you been woken by an attack of shortness of breath 
at any time in the past 12 months?

Have you had an attack of asthma in the past 12 months?

Are you currently taking any medicine for asthma?

(Burney et al. 1994)



Results

Asthma Symptoms N % N % N %

Woken by an attack of SOB* in past 12mths 139 10.1 142 9.3 281 9.7

Asthma attack in past 12mths 103 7.5 150 9.9 253 8.7

Currently taking medicine for asthma 105 7.6 170 11.2 275 9.5

Current asthma 220 15.9 276 18.1 496 17.1

Ever asthma 243 17.6 377 24.8 620 21.4

First attack of asthma > 17 years 83 6.0 183 12.0 266 9.2

Male Female Total

*SOB – Shortness of breath



A priori high-risk occupational groups

Occupation (ever)
N % N %

OR 95% CI

Healthcare workers 153 6.4 26 5.2 0.81 0.53-1.26
Laboratory workers 27 1.1 7 1.4 1.20 0.52-2.77
Hairdressers 33 1.4 5 1.0 0.69 0.27-1.80
Woodworkers 139 5.8 32 6.5 1.21 0.80-1.83
Metal workers 107 4.5 22 4.4 1.04 0.64-1.68
Printers 24 1.0 11 2.2 2.26 1.09-4.66
Bakers & Grain millers 30 1.3 13 2.6 1.98 1.02-3.85
Rubber & plastics workers 16 0.7 3 0.6 0.90 0.26-3.13
Cleaners 113 4.7 39 7.9 1.60 1.09-2.35
Welders 57 2.4 13 2.6 1.10 0.59-2.05
Farmers 384 16.0 78 15.7 1.02 0.78-1.34

No current asthma Current asthma



A priori high-risk occupational groups

Occupation (ever)
N % N %

OR 95% CI

Healthcare workers 153 6.4 26 5.2 0.81 0.53-1.26
Laboratory workers 27 1.1 7 1.4 1.20 0.52-2.77
Hairdressers 33 1.4 5 1.0 0.69 0.27-1.80
Woodworkers 139 5.8 32 6.5 1.21 0.80-1.83

7112 Carpenters & Joiners 105 4.4 22 4.4 1.09 0.67-1.76

71121 Carpenter/Joiner 40 1.7 12 2.4 1.61 0.83-3.13
71122 Builder 70 2.9 15 3.0 1.13 0.63-2.00

74211 Cabinetmaker 14 0.6 4 0.8 1.53 0.50-4.70

91513 Sawmill labourer 8 0.3 5 1.0 3.26 1.05-10.16

Metal workers 107 4.5 22 4.4 1.04 0.64-1.68
Printers 24 1.0 11 2.2 2.26 1.09-4.66
Bakers & Grain millers 30 1.3 13 2.6 1.98 1.02-3.85
Rubber & plastics workers 16 0.7 3 0.6 0.90 0.26-3.13
Cleaners 113 4.7 39 7.9 1.60 1.09-2.35
Welders 57 2.4 13 2.6 1.10 0.59-2.05
Farmers 384 16.0 78 15.7 1.02 0.78-1.34

No current asthma Current asthma



A priori high-risk occupational groups

Occupation (ever)
N % N %

OR 95% CI

Healthcare workers 153 6.4 26 5.2 0.81 0.53-1.26
Laboratory workers 27 1.1 7 1.4 1.20 0.52-2.77
Hairdressers 33 1.4 5 1.0 0.69 0.27-1.80
Woodworkers 139 5.8 32 6.5 1.21 0.80-1.83
Metal workers 107 4.5 22 4.4 1.04 0.64-1.68

721 Metal moulders, sheet-metal workers 56 2.3 8 1.6 0.70 0.33-1.49

722 Blacksmiths, toolmakers 33 1.4 4 0.8 0.64 0.22-1.82

812 Metal processing plant operators 24 1.0 12 2.4 2.48 1.22-5.05

Printers 24 1.0 11 2.2 2.26 1.09-4.66
Bakers & Grain millers 30 1.3 13 2.6 1.98 1.02-3.85
Rubber & plastics workers 16 0.7 3 0.6 0.90 0.26-3.13
Cleaners 113 4.7 39 7.9 1.60 1.09-2.35
Welders 57 2.4 13 2.6 1.10 0.59-2.05
Farmers 384 16.0 78 15.7 1.02 0.78-1.34

No current asthma Current asthma



A priori high-risk occupational groups

Occupation (ever)
N % N %

OR 95% CI

Healthcare workers 153 6.4 26 5.2 0.81 0.53-1.26
Laboratory workers 27 1.1 7 1.4 1.20 0.52-2.77
Hairdressers 33 1.4 5 1.0 0.69 0.27-1.80
Woodworkers 139 5.8 32 6.5 1.21 0.80-1.83
Metal workers 107 4.5 22 4.4 1.04 0.64-1.68
Printers 24 1.0 11 2.2 2.26 1.09-4.66
Bakers & Grain millers 30 1.3 13 2.6 1.98 1.02-3.85

74121 Baker 19 0.8 5 1.0 1.27 0.47-3.42

82742 Baker’s assistant 10 0.4 6 1.2 2.50 0.90-6.97

Rubber & plastics workers 16 0.7 3 0.6 0.90 0.26-3.13
Cleaners 113 4.7 39 7.9 1.60 1.09-2.35
Welders 57 2.4 13 2.6 1.10 0.59-2.05
Farmers 384 16.0 78 15.7 1.02 0.78-1.34

No current asthma Current asthma



Conclusions

Confirmed a priori findings for:
Printers
Bakers
Cleaners
Metal processing plant operators
Sawmill workers

Increased risk also found for:
Teachers
Sales representatives
Food processors
Elementary occupations including labourers
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