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Purpose of review

The purpose of this review is to provide a summary of recent evidence relating to

occupational asthma diagnosis.

Recent findings

Recent evidence suggests that whilst prolonged asthmagen exposure worsens the

prognosis, many steps in the diagnostic process are problematic for workers with

possible occupational asthma. Certain workers suffer delay prior to specialist

assessment, and assessment itself may be of variable quality. Emerging evidence

suggests that whilst experts agree about certain aspects of case assessment, there is

still likely to be variation in clinical practice. Implications of this variation for the workers

assessed are relatively under researched.

Summary

Future research needs to focus not only on improving diagnostic testing, but also on

improving consistency and agreement over diagnosis.
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Introduction
‘If you want to cure their asthma, ask about their job’.

The title of this recent editorial [1] relating to occu-

pational asthma sums up the diagnostic importance of this

disease. Despite consistent evidence to suggest a sig-

nificant occupational influence on adult onset asthma

[2], case identification and diagnosis can remain difficult

[3].

The paradigm of thought is shifting, however. Whilst

‘traditional’ evidence relating to causation, underlying

mechanisms, and markers of inflammation in occu-

pational asthma develops, another area of research is

emerging. Investigating the diagnostic process, and its

variation and accuracy, has come of age. Indeed, many of

the current key questions for occupational asthma relate

to variations in definition and application of traditional

and newer diagnostic techniques [4].

Workers who wheeze are at risk of occupational asthma,

and likely to be identified by one of two routes. First,

the workplace may have a process in place to spot new

onset work-related respiratory symptoms. Second, most

workers will have primary care physicians, to whom they

may report such symptoms, particularly if a workplace

surveillance scheme is absent. These two groups of

workers represent those likely to be referred through
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healthcare systems for confirmation or exclusion of a

diagnosis of occupational asthma. The journey followed

by such workers from the onset of work-related symp-

toms to a diagnosis of occupational asthma is potentially

complex [5], involving many steps and interactions with a

range of healthcare professionals, introducing opportu-

nities for variable practice at each stage. The type of

worker eventually referred to a specialist will therefore be

dictated by clinical decision making at each of these

‘steps’.

This review summarizes recent published evidence relat-

ing to this entire journey, and the implications of vari-

ation in practice.

Health surveillance
Recent data from flour-exposed workers [6] suggest

that workplace-based health surveillance schemes may

significantly underestimate those workers potentially

developing occupational asthma. Health surveillance

information was compared with the findings of a research

study in a similar flour-exposed population. As there was a

difference in numbers of workers identified as being at

risk of occupational asthma, the authors reasonably con-

cluded that workplace-based health surveillance pro-

grammes may miss workers at risk of (or with established)

occupational asthma.
.
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This finding was at least suspected from earlier work,

when specialist referral of a small number of bakers with

no respiratory symptoms (but suspected of having respir-

atory problems by a workplace-based nurse) confirmed a

diagnosis of asthma in a significant proportion [7]. This

study also confirmed that some bakers admitted falsifying

questionnaire responses.

Reasons for this finding are unclear, although they may in

part be explained by individual worker’s attitudes to and

perception of health surveillance, and ultimately a fear of

losing their jobs [8�]. This paper sought views on personal

and organizational issues related to health surveillance,

many of which were not complimentary.

Other reasons behind the differences identified may

relate to the nature of the medical documentation. Ques-

tionnaires are often used in this setting, and whilst there

are many good publications in this area (for example,

healthcare workers [9]), there is little or no consensus on

the best approach, and no data assessing questionnaire

usage for occupational asthma across varying worksites

and regions. Furthermore, it does rely on the individual

being able to identify symptoms early and associate them

with workplace exposure. This will be determined by a

number of nonmedical factors such as training, workplace

culture and workforce demographics.

Differing health surveillance approaches will deliver a

varying profile of workers for specialist assessment. As

individual physicians rely not only on evidence bases but

also their clinical experience, regional differences in

referred workers will inevitably make it more difficult

to offer nationally consistent approaches to this condition.

This fact will have consequences for knowledge sharing

between experts, and also for multicentre research. This

interesting area is currently not researched.

Accelerated forced expiratory volume in 1 s (FEV1)

decline may be seen in workers with occupational

asthma, supported by recent evidence from workers with

a variety of exposures to workplace asthmagens [10�].

This study also identified that once exposure ceased

in the workplace, FEV1 decline partially normalized.

Specifically, in 90 patients with FEV1 measurements

for at least 1 year before removal from exposure, the

mean rate of decline in FEV1 was significantly greater

than the decline seen 1 year after removal from exposure.

This finding has implications for health surveillance.

Earlier [11] and current work [12�] on repeated FEV1

measures in the workplace, however, reveals this to be a

complex area in which measurement accuracy is key to

identifying workers with excessive early FEV1 falls. Con-

sequently, workplace measurement inaccuracy introduces

another (as yet under researched) variable to consider

when defining those at risk of occupational asthma.
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Primary care
Once identified in workplaces, workers with clinical

features suggestive of occupational asthma are normally

referred on for a specialist assessment, due to their

complex nature, and the important consequences of a

confirmed diagnosis. There are virtually no data to help

identify the predominant route of such referrals, but

recent evidence suggests this is normally by the primary

care physician [13��].

Therefore, primary care has a key role in initiating early

investigations and referring on in an appropriate and timely

manner. Indeed, recent evidence confirms that not all

workplaces have access to occupational health services

[14], making the primary care link all the more important.

UK workers with possible occupational asthma suffer

referral delays to a specialist. A recent study estimated

delays in assessment and referral to a specialist in

97 workers suspected of having occupational asthma

[13��]. These workers suffered delays of an estimated

median of 45 months between onset and date of first

attendance in hospital, and a median delay between first

attending their primary care physician and reaching hos-

pital assessment of approximately 48 months.

Similar delays have been documented recently in Canada

[15��], where it appeared that factors such as being male,

unmarried, having poor education and a lack of symptom

awareness, increasing age, being the sole earner, and lack

of knowledge of the local legislation all contributed to

this delay.

These delays must be placed in context. Recent guidance

[16] for occupational asthma, cited here importantly as

the first formal evidence based review of this subject,

identified better outcome in occupational asthma to be

associated with reduced duration of exposure to asthma-

gens in the workplace. More specifically, this guidance

suggests that sensitization is most likely in the first years

following onset of exposure to a relevant asthmagen.

Furthermore, a recent link between severity of occu-

pational asthma and duration of harmful workplace

exposure has been identified [17�], emphasizing the need

for early diagnosis and avoidance of exposure.

The above could be interpreted as being critical of primary

care. Whilst the recently published Standard of Care for

Occupational asthma [18��] suggests educational strategies

for all relevant healthcare workers, these findings almost

certainly also reflect (at least) the major difficulties of

distinguishing significant work-related respiratory pro-

blems from the high background level of respiratory

symptoms in the general population.
orized reproduction of this article is prohibited.
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The need for education to reduce such variation in

practice is also highlighted in a recent Canadian publi-

cation [19�]. This study assessed the practice patterns,

barriers and needs for early diagnosis of occupational

asthma among respiratory physicians and primary care

doctors. Eight percent of respiratory physicians and 7%

of primary care doctors reported seeing more than

20 patients a year with occupational lung disease. The

most commonly stated barrier to obtaining a workplace

exposure history was time constraints, and the reasons

identified for referral to specialists included personal lack

of expertise, lack of access to testing facilities and know-

ledge about workers’ compensation. Most physicians

identified a need for further education. The need for

education is further supported by recent evidence [20��]

that occupational history taking is usually inadequate in

patients with asthma suspected of having an occupational

cause.

Almost irrespective of causation, significant diagnostic

referral delays will have implications for specialist clinical

practice. Not only will workers have more severe symp-

toms as a consequence of delay, and thus make treatment

effects difficult to exclude, but additionally it is more

likely that workers will be removed from the work

environment prior to specialist assessment. As investi-

gations used to confirm or refute a diagnosis of occu-

pational asthma often rely on assessing differences

between periods of work or rest [18��], the opportunity

to investigate appropriately may be lost.
Specialist assessment
Recent evidence will be discussed relating to both facili-

ties available for diagnosis of occupational asthma, and

the medical diagnosis itself.

Facilities

Very few studies have addressed the issue of specialist

requirements to allow appropriate assessments of such

patients. A recent RAND consensus (modified Delphi)

technique [21] identified a set of 18 resources which

should be available to a specialist occupational asthma

service. These included prebronchodilator percentage

predicted FEV1 and forced vital capacity, appropriate

peak expiratory flow monitoring, nonspecific provocation

challenge in the laboratory and specific immunoglobulin

E to a wide variety of occupational agents.

Subsequent analysis of how nonspecialist centres in

the UK conform to these identified requirements was

reported recently [22]. In this study, 66% of respiratory

physicians interviewed had seen a case of occupational

asthma in the previous month, and 76% reported refer-

ring a patient with suspected occupational asthma to a

specialist centre for further investigation. All the depart-
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ments were able to perform the investigations previously

deemed an ‘absolute necessity’, although the availability

of ‘in-house’ facilities that were deemed as ‘must be

available’ varied between 3% and 100%. It is clear that

some respiratory departments did not have direct access

to investigations routinely required to investigate occu-

pational asthma, and that access to specialist occupational

respiratory centres varied within the UK. It is not clear if

this is the case in other countries.

Medical diagnosis

Diagnosis of occupational asthma may be difficult to

secure even with a full complement of available inves-

tigations, and normally involves interpretation of more

than one piece of clinical information.

Whilst various guidance exists to assist the diagnostic

process (for example, from the American Thoracic Society

[23] and British Thoracic Society – http://www.brit-

thoracic.org.uk/Guidelinessince%201997_asthma_html),

they ultimately lack step-by-step approaches for difficult

cases, and advice about interpreting conflicting results.

Indeed, despite the importance for a worker of a diagnosis

of occupational asthma, it is intriguing how infrequently

diagnostic process has been researched. Recent work has

also identified how combinations of diagnostic tests per-

form against a gold standard diagnosis for occupational

asthma, based on previous literature [24].

The contribution of traditional and newer diagnostic

techniques continues to attract evidence base. Whilst

not within the scope of this article, controversy still

remains concerning how best to apply these tests singly,

or in combination, to confirm or exclude a diagnosis.

For example, whilst serial peak expiratory flow (PEF)

measures are probably regarded as one of the best first

estimates of work effect for those with asthma [18��], and

being a relatively sensitive and specific investigation for

occupational asthma diagnosis [25], their ability to dis-

criminate between occupational asthma and asthma

aggravated by work has recently been questioned [26].

This paper reports whether serial PEF can readily dis-

tinguish between workers with asthma due to exposures

at work, and those with asthma aggravated by the work

environment alone, and concludes that this is not easy to

do. Additionally, recent data also contest the use of serial

PEF as a first assessment, reporting a better association

between specific inhalation challenge testing and sputum

eosinophilia at and away from work, in comparison to

serial PEF, for diagnosing occupational asthma [27].

Similarly, the role of airway hyperresponsiveness is under

continuing debate, and recent data [28] suggest asympto-

matic hyperresponsiveness is a risk factor for developing
rized reproduction of this article is prohibited.
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respiratory problems (not associated with work) when

exposed to occupational allergens.

The role of new techniques for the diagnosis of occu-

pational asthma is also under regular review and the

subject of many recent publications, including the use

of exhaled nitric oxide [29,30], the role of induced

sputum [31] and diagnostic probabilistic modelling [32].

More research is required in this field to best define the

predictive and diagnostic properties of each commonly

used test.

Specifically within the area of specialist agreement, very

few studies have assessed variation in interpretation of

diagnostic results to make a confident diagnosis of occu-

pational asthma. This type of study is outnumbered by

the ‘traditional’ studies assessing the use of a particular

investigation (normally in a particular specialist centre).

One of the first studies to assess expert variation in

assessment of investigation for occupational asthma con-

centrated on serial PEF measures [33]. Using 35 serial

PEF records, seven experts rated these recordings for

likelihood of asthma and occupational asthma. Consider-

able variation in agreement was seen in expert inter-

pretation, and the authors concluded that this could

lead to inconsistencies in diagnosis of occupational

asthma. To our knowledge, no other published data

assess agreement between experts assessing other single

investigations.

Two recent studies [34,35��] have assessed diagnostic

agreement between physicians using real case scenarios,

one based in nonspecialist and one in specialist practice.

The former assessed diagnostic approaches to a single

case (based on a real case of occupational asthma) by a

group of nonspecialist respiratory physicians. Each phys-

ician was posed a set of detailed questions in relation to

the case, assessing diagnostic approaches, and showed

marked variation in their suggested investigative stra-

tegies.

In the latter, 12 UK-based experts were asked to rate

probability of occupational asthma from 19 case sum-

maries, developed from real cases of possible occu-

pational asthma. Whilst agreement between the phys-

icians for all 19 cases was generally good, it was

uncommon to see an ‘on balance’ consensus diagnostic

view. Possible reasons for this disagreement are many,

although this may in part reflect the absence of a normal

clinical consultation, and in part differences in interpret-

ation of investigations.

Finally, lack of ‘diagnostic’ agreement is not limited to

physicians. Once a firm diagnosis is given to workers,
opyright © Lippincott Williams & Wilkins. Unauth
their perception and understanding of this is variable.

Recent work [13��] suggests that only 74% of workers

with a given firm diagnosis of occupational asthma actu-

ally confirmed this as their diagnosis, whilst 36% of those

confirmed as not having occupational asthma actually

thought they had the condition.
Conclusion
Each step of the worker journey towards a diagnosis of

occupational asthma is associated with a potential for

variation in practice. Inevitably, this will lead to dif-

ferences in specialist referral patterns nationally and

internationally. Whilst our understanding of the patho-

physiology of occupational asthma continues to broaden,

we must invest in research to understand the diagnostic

process more fully, so that a more consistent international

perspective is developed. Whilst observed inconsisten-

cies may partially relate to differing medico legal and

compensation requirements, policymakers in this area

need to be assured that a consistent approach to diagnosis

is being adopted to enable appropriate national (and

potentially international) interventions to be developed

and evaluated.

The title of a recent review [36] sums up the rather

uncertain state of play. In ‘Occupational lung disease:

under-recognised, underestimated and poorly managed,

even today’ the authors conclude that occupational

asthma is poorly recognized, difficult to diagnose and

difficult to manage. Very recent data from the USA [37]

confirm that workers with suspected occupational asthma

still do not receive appropriate diagnostic care. This

review has highlighted the need to better understand

variations in diagnostic practice, and hence develop a

more consistent approach to the overall management of

this condition.
References and recommended reading
Papers of particular interest, published within the annual period of review, have
been highlighted as:
� of special interest
�� of outstanding interest

Additional references related to this topic can also be found in the Current
World Literature section in this issue (p. 189).

1 Douglas JD. If you want to cure their asthma, ask about their job. Prim Care
Respir J 2005; 14:65–71.

2 Kogevinas M, Zock JP, Jarvis D, et al. Exposure to substances in the work-
place and new-onset asthma: an international prospective population-based
study (ECRHS-II). Lancet 2007; 370:336–341.

3 Levy ML, Nicholson PJ. Occupational asthma case finding: a role for primary
care. Br J Gen Pract 2004; 54:731–733.

4 Tarlo SM, Malo JL. ATS/ERS. An ATS/ERS report: 100 key questions and
needs in occupational asthma. Eur Respir J 2006; 27:607–614.

5 Curran AD, Fishwick D. Occupational asthma: research, change and the 30%
target. Ann Occup Hyg 2003; 47:433–436.

6 Brant A, Nightingale S, Berriman J, et al. Supermarket baker’s asthma: how
accurate is routine health surveillance? Occup Environ Med 2005; 62:395–
399.
orized reproduction of this article is prohibited.



C

144 Occupational disease
7 Gordon SB, Curran AD, Murphy J, et al. Screening questionnaires for bakers’
asthma: are they worth the effort? Occup Med (Lond) 1997; 47:361–
366.

8

�
Bradshaw LM, Barber CM, Davies J, et al. Work-related asthma symptoms
and attitudes to the workplace. Occup Med (Lond) 2007; 57:30–35.

The first paper to report significant qualitative data from a group of workers with
possible occupational asthma, confirming many problems with workplace attitudes
to occupational asthma.

9 Delclos GL, Arif AA, Aday L, et al. Validation of an asthma questionnaire for
use in healthcare workers. Occup Environ Med 2006; 63:173–179.

10

�
Anees W, Moore VC, Burge PS. FEV1 decline in occupational asthma. Thorax
2006; 61:751–755.

This paper identifies not only rapidly declining FEV1 in those with occupational
asthma, but also a slowing of this decline on cessation of exposure.

11 Hnizdo E, Yu L, Freyder L, et al. The precision of longitudinal lung function
measurements: monitoring and interpretation. Occup Environ Med 2005;
62:695–701.

12

�
Hnizdo E, Sircar K, Yan T, et al. Limits of longitudinal decline for the
interpretation of annual changes in FEV1 in individuals. Occup Environ
Med 2007; 64:701–707.

This paper describes in detail a practically useful strategy to adopt when setting up
a longitudinal lung function testing programme in the workplace.

13

��
Fishwick D, Bradshaw L, Davies J, et al. Are we failing workers with symptoms
suggestive of occupational asthma? Prim Care Respir J 2007; 16:304–
310.

This paper describes referral process in the UK from onset of symptoms to
specialist assessment, and documents considerable delays in diagnostic referral,
differences in understanding of a given diagnosis, and variable interpretation of
specialist investigations.

14 Lian PC, Laing AW. Perception and provision of occupational health services
in the UK. Occup Med (Lond) 2007; 57:472–479.

15

��
Santos MS, Jung H, Peyrovi J, et al. Occupational asthma and work-
exacerbated asthma: factors associated with time to diagnostic steps. Chest
2007; 131:1768–1775.

This important paper benchmarks current diagnostic delays inevitably leading to
more severe asthma in some, and factors associated with these delays. In order to
define intervention programmes to improve this process, factors causing delay
should be take into account. This is the first paper to identify such factors.

16 Nicholson PJ, Cullinan P, Newman Taylor AJ, et al. Evidence based guidelines
for the prevention, identification, and management of occupational asthma.
Occup Environ Med 2005; 62:290–299.

17

�
Descatha A, Leproust H, Choudat D, et al. Factors associated with severity of
occupational asthma with a latency period at diagnosis. Allergy 2007;
62:795–801.

Further suggestive evidence is offered in this paper to support poorer outcome in
occupational asthma relating to prolonged asthmagen exposure.

18

��
Fishwick D, Barber CM, Bradshaw LM, et al. Standards of care for occupa-
tional asthma. Thorax. 2007; 28 September [Epub ahead of print].

This article represents the current UK stance on occupational asthma, formulated
from British Occupational Health Research Foundation and other guidance.

19

�
Linn Holness D, Tabassum S, Tarlo SM, et al. Practice patterns of pulmonol-
ogists and family physicians for occupational asthma. Chest 2007; 21
September [Epub ahead of print].

This important paper identifies barriers to high-quality nonvariable practice.

20

��
Shofer S, Haus BM, Kuschner WG. Quality of occupational history assess-
ments in working age adults with newly diagnosed asthma. Chest 2006;
130:455–462.

Diagnosis of occupational asthma depends on linking asthma with work, and
this is usually done at least initially by taking an occupational history. This
key paper supports the assumption that most occupational history taking is
substandard.
opyright © Lippincott Williams & Wilkins. Unautho
21 Francis HC, Prys-Picard CO, Fishwick D, et al. Defining and investigating
occupational asthma: a consensus approach. Occup Environ Med 2007;
64:361–365.

22 Barber CM, Naylor S, Bradshaw L, et al. on behalf of the British Thoracic
Society Research Committee. Facilities for investigating occupational asthma
in UK nonspecialist respiratory departments. Occup Med (Lond) 2008;
58:71–73.

23 American Thoracic Society Workshop. Proceedings of the First Jack Pepys
Occupational Asthma Symposium. Am J Respir Crit Care Med 2003;
167:450–471.

24 Beach J, Rowe BH, Blitz S, et al. Evidence Report/Technology Assessment
No. 129 (prepared by the University of Alberta Evidence-based
Practice Center under Contract No. 290-02-0023). AHRQ Publication No.
06-E003-2. Rockville, MD: Agency for Healthcare Research and Quality;
November 2005.

25 Burge PS, Pantin CF, Newton DT, et al. Development of an expert system for
the interpretation of serial peak expiratory flow measurements in the diagnosis
of occupational asthma. Occup Environ Med 1999; 56:758–764.

26 Chiry S, Cartier A, Malo JL, et al. Comparison of peak expiratory flow variability
between workers with work-exacerbated asthma and occupational asthma.
Chest 2007; 132:483–488.

27 Kennedy WA, Girard F, Chaboillez S, et al. Cost-effectiveness of various
diagnostic approaches for occupational asthma. Can Respir J 2007; 14:
276–280.

28 Boutet K, Malo JL, Ghezzo H, Gautrin D. Airway hyperresponsiveness and risk
of chest symptoms in an occupational model. Thorax 2007; 62:260–264.

29 Dressel H, Gross C, de la Motte D, et al. Educational intervention decreases
exhaled nitric oxide in farmers with occupational asthma. Eur Respir J 2007;
30:545–548.

30 Lemiere C. Induced sputum and exhaled nitric oxide as noninvasive markers of
airway inflammation from work exposures. Curr Opin Allergy Clin Immunol
2007; 7:133–137.

31 Lemiere C. Diagnosing occupational asthma: insight from induced sputum.
Can J Physiol Pharmacol 2006; 84:1–4.

32 Suarthana E, Vergouwe Y, Nieuwenhuijsen M, et al. Diagnostic model for
sensitization in workers exposed to occupational high molecular weight
allergens. Am J Ind Med 2005; 48:168–174.

33 Baldwin DR, Gannon P, Bright P, et al. Interpretation of occupational peak
flow records: level of agreement between expert clinicians and Oasys-2.
Thorax 2002; 57:860–864.

34 Barber CM, Naylor S, Bradshaw LM, et al., British Thoracic Society Research
Committee. Approaches to the diagnosis and management of occupational
asthma amongst UK respiratory physicians. Respir Med 2007; 101:1903–
1908.

35

��
Fishwick D, Bradshaw L, Henson M, et al. Occupational asthma: an assess-
ment of diagnostic agreement between physicians. Occup Environ Med
2007; 64:185–190.

This paper sets out to assess agreement and disagreement between expert
physicians when given real paper cases of occupational asthma. Whilst certain
areas of agreement are good, expert physicians are still shown to significantly
disagree over certain aspects of diagnosis.

36 Chan-Yeung M, Becklake M. Occupational lung disease: under-recognised,
underestimated and poorly managed, even today. Int J Tuberc Lung Dis 2007;
11:119.

37 Curwick CC, Bonauto DK, Adams DA. Use of objective testing in the diagnosis
of work-related asthma by physician specialty. Safety & Health Assessment &
Research for Prevention (SHARP) Program, Washington State Department of
Labor and Industries, Olympia, Washington 98504-4330, USA. cure235@lni.
wa.gov. Ann Allergy Asthma Immunol 2006; 97:546–550.
rized reproduction of this article is prohibited.

mailto:cure235@lni.wa.gov
mailto:cure235@lni.wa.gov

	Variability in the diagnosis of occupational asthma and implications for clinical™practice
	Introduction
	Health surveillance
	Primary care
	Specialist assessment
	Facilities
	Medical diagnosis

	Conclusion
	References and recommended reading


