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Summary of Key Findings
The HSE commissioned Metroeconomica Limited, the Institute of Occupational Medicine
(IOM), and the University of Aberdeen to develop detailed estimates of the cost of
occupational asthma (OA) in Great Britain. Key results are presented below.
•

The ‘average’ worker suffering from OA is estimated to lose between 3.5 and just
over 4.5 work days per year. A worker with milder or more severe OA is estimated
to lose close to 2 and 10 work days per year respectively.

•

The total number of newly reported cases of OA in Great Britain in 2003 was 631,
of which 442 were male workers and 189 were female workers.

•

The total lifetime costs to society of these new cases of OA are estimated to range
from £71.7 to £100.1 million; or about £3.4 to £4.8 million per year over the
lifetime of the disease. If comparable numbers of new cases were diagnosed in
2004, 2005, 2006 and so on, this would give rise to additional streams of lifetime
costs of similar magnitude.

•

For male workers the estimated total lifetime costs to society range from £53.6 to
£78.0 million, which equates to about £121,000 to £176,000 per worker with OA.

•

For female workers, the estimated total lifetime costs to society range from £18.1 to
£22.1 million, which equates to about £96,000 to £117,000 per worker with OA.

•

Allowing for the fact that the number of new cases of OA diagnosed in 2003 is
under-reported by up to one-third, the total lifetime costs to society could be as
high as £95.6 to £133.5 million.

•

The estimated total lifetime costs to society are made up of costs incurred by the
individual, employers and the state (‘taxpayers’). The largest cost burden falls on
the individual worker (who incurs about 49% of total costs), followed very closely
by taxpayers (who incur about 47% of total costs). In contrast, employers of
workers diagnosed with OA in 2003 only incur about 4% of total costs.

•

There appears, therefore, to be little incentive for employers to reduce the incidence
of new cases of OA in Great Britain, despite the fact that significant benefits would
accrue to the rest of society: benefits to the state and employees could be as high as
£69.7 and £96.3 million over the lifetime of those workers diagnosed with the
disease in 2003.

•

This pattern of cost burdens suggests that employers are imposing a significant
‘external’ cost on the rest of society.
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Executive Summary
Context and Aim
In 2000 the Health and Safety Commission (HSC) published a long-term (10-year)
occupational health strategy for Great Britain. The strategy sets an ambitious target for
occupational asthma (OA) of a reduction of 30% in newly incident cases by 2010. The
strategy contains several components, including improved education and more research.
To raise awareness among employers, workers, and policy-makers as to the potential gains
to be realised from adopting measures to reduce the incidence of OA, the HSE
commissioned the present study to develop detailed estimates of the cost of OA in Great
Britain. The study considers solely OA, and does not cover work-aggravated asthma.

Literature on the Cost of Asthma Symptoms
Worldwide there is considerable interest in the national economic effects of asthma (and to
a lesser extent, OA), as evidenced by the numerous studies that have been conducted to
date. In each of these studies:
•

Costs were estimated using the ‘cost-of-illness’ method, which typically
distinguishes between expenditures on medical diagnosis and treatment (the socalled ‘direct’ costs), and the cost of absenteeism to the individual and employer
(the so-called ‘indirect’ costs). All studies estimated the direct costs of asthma or
OA, but only a few also estimated indirect costs.

•

Costs were estimated for all cases of asthma or OA prevalent in a specific year, as
opposed to solely new cases that are diagnosed in that year.

The studies are, however, difficult to compare due to differences in approach. These
differences relate to the cost components included, the definition of those components, the
provision of medical services by the state and the private sector, and whether the study
considered all affected people or only adults of working age. Mindful of these difficulties,
the results of the studies suggest an annual total cost ranging from about £305 to £2,735
per ‘average’ afflicted person (2004 prices).
The costs of OA were shown to vary substantially depending on the severity of the disease.
This means that a minority of people with severe symptoms account for a
disproportionately large share of the total costs.
The studies also showed that patients with OA suffer adverse employment and financial
consequences. In general, the financial consequences were consistently more pronounced
in workers who avoided further exposure to the substance that gave rise to the OA. A
considerable proportion of workers with the disease thus remain exposed to the substance
in order to avoid or minimise the adverse financial effects.
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Methodology
Like other studies in this area, the present study uses the cost-of-illness method, dividing
the cost of OA into:
•

Direct costs – The cost of using health care resources to diagnose, treat and
rehabilitate workers suffering from OA, and non-medical costs incurred by the ill
worker (e.g. transportation to medical services and to and from work). A distinction
is made between health care costs incurred by the National Health Service (NHS)
and thus taxpayers, and those incurred by the individual. Additional expenditures
made by the Government in administering relevant benefits, are also considered.

•

Indirect costs – Three categories of indirect costs to employers are quantified: (1)
costs arising from sickness absence, (2) the costs of labour turnover and (3)
compensation and insurance costs. The indirect costs incurred by individuals are
divided into financial costs and ‘quality-of-life’ costs.

Both sets of costs are estimated over the lifetime of the disease, from the point of first
diagnosis, for six case study workers:
•

An average male and female worker developing OA from exposure to isocyanates.

•

An average male and female worker developing OA from exposure to latex or
gluteraldehyde.

•

An average male and female worker developing OA from exposure to flour or
grain.

The lifetime costs per case study worker are then applied to all new cases of OA reported
in Great Britain in 2003. The present study thus adopts an incidence-based approach, as
opposed to the prevalence-based approach used in earlier studies.
The total lifetime costs for Great Britain in 2003 are then distributed between those
incurred by (a) the individual, (b) employers and (c) ‘taxpayers’ or Government. The sum
of (a) to (c) is a measure of the social cost of OA.
The cost analysis is based on a desk-top assessment of existing literature and data sources
on OA, and the cost of related impacts. No survey or focus group work has been
undertaken as part of the study.

Overview of Results
Impacts on Employment
The ‘average’ worker suffering from OA is estimated to lose between 3.5 and just over 4.5
work days per year. A worker with milder or more severe OA is estimated to lose close to
2 and 10 work days per year respectively.
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Following diagnosis with OA, prospective studies have shown that:
•

In 25% of cases the individual will remain with the same employer, performing the
same job, and around 30% of these individuals will experience a reduction in take
home salary of about 20%.

•

In 25% of cases the individual will remain with the same employer, but switch jobs,
and around 20% of these individuals will experience a reduction in take home
salary of about 20%.

•

In 15% of cases the individual will change employer, and around 85% of these
individuals will experience a reduction in take home salary of about 50%.

•

In 15% of cases the individual will retire from the labour force.

•

In 20% of cases the individual is unemployed at the time of follow-up.

Total Costs
Estimated total lifetime costs for the six case study workers are shown in the table below.
For both male and female workers costs are highest for individuals diagnosed with OA
resulting from exposure to latex or gluteraldehyde. This is followed by workers diagnosed
with OA due to exposure to iscocyanates, while costs are lowest for those workers
diagnosed with OA due to exposure to flour or grain.

Estimated Total Present Value Lifetime Costs for ‘Average’ Case Study Workers in 2003 (2004 prices;
£ thousand per person)
Low Estimate

High Estimate

Latex or Gluteraldehyde
Male

188

198

Female

110

119

128

138

97

107

118

127

94

104

Isocyanates
Male
Female
Flour or Grain
Male
Female

Notes: The figures in the table are actually present values costs, calculated over the lifetime of the
disease using the discount factors recommended in HM Treasury’s Green Book. Indeed, all the
lifetime costs reported below are present value costs. The low value assumes that the ‘average’
worker loses 3.5 work days per year; the high value assumes that the ‘average’ worker loses 4.7
work days per year.
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In all cases indirect costs greatly exceed direct costs. Direct costs as a percentage of total
costs range from about 10% (male worker exposed to latex or gluteraldehyde) to about
20% (female worker exposed to iscocyanates, or flour or grain). Indirect costs are
dominated by losses of income incurred by the worker as a consequence of changing job
due to OA. Hence indirect costs account for a much higher proportion of total costs where
people are employed in occupations with relatively high wages. Since indirect costs greatly
exceed direct costs, total costs will also be higher where people are employed in
occupations with relatively high wages.
The total number of new cases of OA in Great Britain across the six case study workers is
estimated to be 209 in 2003:
•

7 male workers exposed latex or gluteraldehyde;

•

21 female workers exposed latex or gluteraldehyde

•

104 male workers exposed iscocyanates;

•

4 female workers exposed iscocyanates

•

45 male workers exposed flour or grain; and

•

28 female workers exposed flour or grain.

In addition to these 209 new cases of OA resulting from exposure to the three case study
substances, a further 422 cases were reported in 2003, of which approximately 286 cases
were male and 136 cases, female. To account for the fact that workers with OA from
exposure to other substances could experience different impacts and incur different costs,
the costs to society of these additional 422 cases of OA are estimated using the lowest and
highest cost per male and female worker reported in the table above.
The resulting estimated total costs to society of all 631 new cases of OA in 2003 are as
follows:
•

All workers: Total lifetime costs to society range from £71.7 to £100.1 million, or
about £3.4 to £4.8 million per year over the lifetime of the disease.

•

Male workers: Total lifetime costs to society range from £53.6 to £78.0 million.

•

Female workers: Total lifetime costs to society range from £18.1 to £22.1 million.

Allowing for the fact that the number of new cases of OA diagnosed in 2003 is
underestimated by up to one-third, the total lifetime costs to society could be as high as
£95.6 to £133.5 million.
Who Bears the Costs?
The figure below shows the distribution of the estimated total lifetime costs to society for
all 631 new cases of OA in 2003 between (a) the individual, (b) employers and (c)
‘taxpayers’ or Government.
The largest cost burden falls on the individual worker, with total costs ranging from £35.5
to £49.0 million, followed very closely by taxpayers (or Government). The total cost to
employers of workers who were diagnosed with OA in 2003 is relatively small, ranging
from £2.0 to £3.7 million.
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Incidence of Total Present Value Lifetime Costs to Society of Reported Newly Incident Cases of OA in
Great Britain in 2003 (2004 prices; £ thousand)
(a) Based on the lowest estimated cost for the
male and female case study workers
Taxpayer

Employer

(b) Based on the highest estimated cost for the
male and female case study workers
Taxpayer

Individual

Employer

Individual

£48,997
£47,348

£34,242

£35,460
£3,724

£2,035

Policy Implications
Overall there are significant benefits to society to be realised if action is taken to reduce the
incidence of OA in Great Britain. The maximum realisable benefit ranges from £71.8 to
£100.1 million. This represents the costs incurred by society over the lifetime of the 631
new cases of OA diagnosed in 2003. If comparable numbers of new cases were diagnosed
in 2004, 2005, 2006 and so on, this would give rise to additional streams of lifetime costs
of similar magnitude in each of these years.
The cost burden of newly incident cases of OA in 2003 falls most heavily on the individual
worker and the taxpayers (or Government). These two groups could benefit considerably if
new cases of OA were reduced; with gross gains of between £69.7 and £96.3 million over
the lifetime of those workers diagnosed with the disease in 2003. In contrast the costs
imposed on employers are relatively small. Employers would save between £3,225 and
£5,900, on average, over the working life of each employee diagnosed with OA. There
appears, therefore, to be little incentive for employers to reduce the number of new cases
of OA, despite the fact that significant benefits would accrue to the rest of society.
The pattern of cost burdens suggests that employers are imposing a large ‘external’ cost on
the rest of society. The presence of external costs provides a justification for public
intervention to reduce the incidence of OA, or to improve health and safety in the
workplace generally. Even if employers took action so that the benefits they accrue are
equal to the costs of the action taken, the level of new cases of OA may still not be socially
acceptable. As with other environmental externalities, this situation would warrant
government intervention.
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INTRODUCTION

Background
Asthma due to an occupational exposure has been acknowledged for centuries, but remains
still under-diagnosed. However, in public health terms the burden from recognised disease
is significant, let alone considering that which remains unrecognised. The importance of
such a conclusion lies in the fact that asthma due to occupation is theoretically curable, one
of very few situations where asthma can be abolished in an individual. In 2000 the Health
and Safety Executive (HSE) estimated that between 1,500 and 3,000 people in Great
Britain develop work-related asthma annually1. Some of these people may need to change
jobs to avoid exposure to the agent that initiated their asthma, and others may no longer be
able to work. Most sufferers will require some form of medical treatment, and some will
face a restricted lifestyle. In short, occupational asthma has the potential to seriously affect
people’s lives. The HSE estimated the costs to society of the 1,500 and 3,000 new cases of
occupational asthma per year, over a 10-year period, to be between £580 and £1,160
million2, although these estimates are based on limited information. Strategies to reduce
the impact of occupational asthma therefore have the potential to yield substantial benefits.
In 2000 the Health and Safety Commission (HSC) published a long-term (10-year)
occupational health strategy for Great Britain. The strategy sets an ambitious target for
occupational asthma, a 30% reduction in incidence by 2010, which is considerably higher
than the overall reduction target of 20% for occupational disease. The strategy contains
several components, including the introduction of more specific Approved Code of
Practice (published in December 2002), more targeted enforcement, better management
systems, improved education and more research. An asthma Project Board was also
established and an Action Plan posted on the HSE web-site in February 2003.

Objectives and Scope
It is against this background that the HSE commissioned the present study to develop
detailed estimates of the cost of occupational asthma in Great Britain. This work will update the coarse estimates made by the HSE in 2000. Specifically, the study seeks to
provide, as far as possible, evidence on the cost of occupational asthma to individuals,
industry and society. The study will thus serve to raise awareness in employers, workers,
and health and safety representatives as to the potential gains to be realised from adopting
measures to mitigate the impacts of this disease.
The focus of the study is occupational asthma (or OA for short), which occurs when
exposures to particular substances in the workplace result in a biological change in a
worker’s airways, known as the hypersensitive state, so that subsequent exposure to the
same substance triggers an asthma attack. The mechanism is usually an allergic response
but by no means always. Excluded from the scope of study is work-aggravated asthma,
where pre-existing or new onset asthma is made worse by workplace exposure.
The study uses the ‘cost-of-illness’ method and essentially adopts an incidence-based, as
opposed to prevalence-based, approach. The cost analysis is largely driven by a desk-top
assessment of existing literature and data sources on occupational asthma and the direct
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and indirect cost of related impacts. No survey work has been undertaken as part of the
study.
Detailed cost estimates are generated for six case study workers, as identified in the terms
of reference, namely:
•

Development of OA in a male and female worker exposed to isocyanates.

•

Development of OA in a male and female worker exposed to latex or
gluteraldehyde.

•

Development of OA in a male and female worker exposed to flour or grain.

Results from the case studies are subsequently used to approximate the total cost of new
incidence OA in Great Britain.

Structure of Report
In addition to the introduction, the report comprises a further 5 sections, as follows:

Section 2

Review of economic literature on occupational and conventional asthma.

Section 3

Overview of the costing methodology used in the present study.

Section 4

Estimating the direct costs of OA.

Section 5

Estimating the indirect costs of OA.

Section 6

Estimating the total costs of newly incident OA and synthesis of key findings.

There are seven supporting annexes:

Annex A

A conceptual model for valuing occupational health risks.

Annex B

Estimated working days lost from occupation asthma.

Annex C

Estimated foregone income and labour turnover from occupation asthma.

Annex D

The wage rate as a measure of productivity losses.

Annex E

Sensitising agents and occupations assessed in the study.

Annex F

Cost to employers of sickness absence: alternative approach

Annex G

Observed incidence of occupational asthma in Great Britain.

Annex H

Estimated present value lifetime costs of occupational asthma.

The study has been undertaken by Metroeconomica Limited, in collaboration with the
Institute of Occupational Medicine (IOM) and the University of Aberdeen.
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2.

REVIEW OF COSTING LITERATURE

Introduction
The purpose of this section is to explore the health economic literature related to
occupational asthma and conventional asthma, with three goals in mind:
1. To inform our costing methodology.
2. To provide cost estimates for comparison with the results of this study.
3. To provide evidence on relevant ‘socio-economic impacts’.
The review includes only those studies that were written in English since 1990 and that
reflected original research with explicit descriptions of the methods of economic
evaluation.

Cost of Occupational or Work-related Asthma
Extended Abstract of: Costs of Occupational COPD and Asthma3
The aim of this study was to estimate the number of annual deaths, as well as the direct and
indirect costs of occupational COPD and asthma, in the United States in 1996.
Costs were estimated using the human capital method, which breaks total costs down
between direct and indirect costs. Within the direct cost category, there are medical
expenses and (insurance) administrative expenses. Medical costs include payments to
hospitals, physicians, pharmaceutical companies, nursing homes, and vendors of medical
supplies, including oxygen. Insurance administration costs includes the cost of processing
claims, managing financial accounts, paying bills, advertising, sales commissions, rate
credits, prosecuting fraud, dividends, and profits or losses.
The authors used a ‘top-down’ approach to estimating direct costs, rely on ratios involving
hospital days multiplied by national estimates of medical spending. The approach begins
with an estimate of national expenditures on medical care: US$ 926.6 billion in 1996. This
amount included payments for hospitalisations, physician visits, nursing home care,
medications, medical supplies, and dental services, among other services. Using data from
the National Hospital Discharge Survey, they then calculated the total number of days
spent in the hospital by patients with a principal diagnosis of asthma. The approach works
as follows:
Med$OA = (US$ 926.6 billion * [Asthma Days / Total Days] * 0.15) + inpatient
adjustment + outpatient adjustment
Where Med$OA is the authors estimate of the dollars spent on medical care for
occupational asthma; Asthma Days is the number of hospital days attributed to asthma;
Total Days is the total number of hospital days attributed to all diseases and injuries in the
United States; US$ 926.6 billion is the estimate of total US health-care spending, not
including the costs of dental and administrative services; and 0.15 is the so-called
‘population attributable risk’ (PAR)4. The equation estimates do not account for
administrative costs, and these must be added separately.
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Indirect costs include lost wages, lost fringe benefits, and lost home production (home
production includes the time costs of child care, making home repairs, preparing meals,
and so on). Mortality costs were estimated using a standard present value equation5. The
present value equation used age-specific, sex-specific, life-table estimates and diseasespecific mortality data, as well as earnings and labour force participation data.
Table 1 presents estimates of the direct annual costs of asthma. Table 2 presents estimates
of the indirect annual costs of asthma. The estimated total annual costs, given a 15% PAR,
were US$ 1.6 billion (1996 prices) for occupational asthma. Assuming a PAR in the range
of 10 to 20%, the asthma costs ranged from US$ 1.1 to US$ 2.1 billion per annum. The
ratio of direct to indirect costs for asthma was 74%:26%. Asthma accounted for a
significant number of hospital days, which is a key driver of direct costs, but only 5% of
deaths, which is the major factor driving behind indirect costs.

Table 1: Direct Costs for Asthma and Occupational Asthma, 1996, Derivation of Estimates
Definition/Category
Asthma hospital days for persons aged ≥ 20 yr (ICD9-CM 493)
Total US hospital days, all diseases, injuries, and conditions

Number
1,121,115
159,883,000

Ratio of asthma days (aged ≥ 20 yr) to total US days

0.007012

Total cost of health care in the United States, excluding “program administration” and dental care
Total cost of health care for asthma, before adjustment and excluding program administration
Our PAR of asthma hospital days due to job exposures

US$ 926.6 billion
US$ 6.4973 billion
15%

Total cost of health care for occupational asthma, before adjustment and excluding program administration
Hospital inpatient adjustment

US$0.9746 billion
- US$ 0.07801

Physician visits, outpatient adjustment

US$ 0.1272

Total cost of health care for occupational asthma, after adjustment but excluding program administration

US$ 1.0238

Medical insurance administration 15% of medical costs except those for out-of-pocket expenses

US$ 0.1266

Indemnity insurance administration 15% on one half of lost earnings

US$ 0.0222

Total direct cost of occupational asthma

US$ 1.1726 billion

Source: Leigh, et al (2002)
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Table 2: Indirect Costs of Job-Related Obstructive Pulmonary Diseases in Billions of 1996 US Dollars
Variables

Asthma

Lost earnings:
Mortality

0.0344

Morbidity

0.2610

Total (vertical sum)

0.2954

Fringe benefits:
Mortality

0.0080

Morbidity

0.0607

Total (vertical sum)

0.0687

Home production:
Mortality

0.0047

Morbidity

0.0353

Total (vertical sum)

0.0400

Total indirect costs:
Mortality

0.0471

Morbidity

0.3570

Total (vertical sum)

0.4041

Source: Leigh, et al (2002)

Extended Abstract of: Occupational Asthma: A Longitudinal Study on the
Clinical and Socioeconomic Outcome after Diagnosis6
The aim of this study was to evaluate the clinical outcome and socioeconomic
consequences of occupational asthma.
All patients receiving a diagnosis of occupational asthma at the author’s clinic from 1992
to 1995 were invited to participate in the study. There were 32 subjects eligible. However,
only 25 participated. Subjects were classified into four subgroups according to the National
Institutes of Health classification of asthma severity:
•

level 1 = mild intermittent;

•

level 2 = mild persistent;

•

level 3 = moderate persistent; and

•

level 4 = severe persistent.

At the time of diagnosis patients underwent a careful interview. A detailed description of
the current and previous work situation was obtained. Information on the following factors
was also recorded: duration of exposure, date of last exposure, time interval from first
exposure to first symptoms, duration of symptoms from onset to first examination and the
date of the last symptoms. Also, at the time of diagnosis, each patient was questioned about
the total income of the year before diagnosis. Subjects were then re-evaluated at 1, 3, 6 and
12 months after they were first diagnosed.
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Direct and indirect disease-related costs and monthly wage income were analysed (at each
follow-up visit the income of the months preceding the visit was registered). The following
were considered as direct disease-related costs: medications (total cost of the drugs
prescribed and taken by the patient for asthma maintenance), number of visits at
physician’s office and the number of medical house calls, number of visits at the
emergency department, number of specialist consultations, number of days of
hospitalisation in an Intensive Care Unit, number of days spent in the pneumology
department, number of day-hospital visits, number of days of nursing care, and patient
transportation. Indirect costs related to the number of work days lost by patients and their
relatives.
At the 12 month follow-up visit, 13 patients (co-called ‘group A’) had definitively ceased
exposure to the causative agent. Of this group of 13 subjects, 6 had been relocated in other
areas within the plant, while the other 7 had resigned and left the organisation. Of the
latter, six had been subsequently re-employed, but ‘professionally downgraded’: one
subject remained unemployed.
At 12 months, 12 patients (so-called ‘group B’) continued to be exposed. Five of this group
had changed their task, but still worked in the same area of the plant, reporting intermittent
or lower exposure to the causative agent; the remaining 7 subjects continued to perform the
same task in the same work area (and therefore remained exposed.
With regard to the disease-related costs, only costs related to medications and lost days
work were recorded in a sufficient number of patients to allow statistical analysis. At the
12-month follow-up visit, the amount of expenses in group A was significantly lower at the
first month follow-up visit (40% lower); whereas no significant difference was found in
group B. At 12 months, 11 patients, 9 from group A and 2 from group B, reported a
deterioration of their economic condition. The remaining 14 patients reported no economic
change.
At diagnosis, the annual income during the 12 months before diagnosis was similar in the
two groups. However, at the 12 month follow-up visit, the income during the 12 months
after diagnosis of the patients in group A had significantly decreased as compared with the
12 months before diagnosis. No significant change was seen for patients in group B. The
loss, as a percentage of annual income, was 27% (12% to 50%) in group A and zero % (1%
to 8%) in group B7. The loss of work days was higher in group A than in group B, as a
number of patients in group A were unemployed for some time after having quite their job,
and others had remained at home from their illness before cessation of exposure.
Only about a quarter of the subjects could be relocated within the same plant without loss
of employment, which the authors claim is in line with other studies. However, the
proportion of subjects who remained exposed is higher than those reported by other
studies.
Extended Abstract of: Consequences of Occupational Asthma on Employment
and Financial Status: a follow-up study8
The objective of this study was to describe changes in employment and income in workers
following diagnosis of occupational asthma, and to determine what factors might affect
these changes.
In total, 209 patients with occupational asthma were interviewed, on average, 3.1 years
after first diagnosis. The mean age at the time of diagnosis was 38 years (with a range of

-6-

16 to 60 years). Most of the subjects were male. A large proportion of the patients were
employed in small companies. Subjects were contacted by telephone or sent a selfadministered questionnaire by post.
At time of follow-up assessment: 117 patients (56%) were still working for the same
employer, of which 46 still held the same job (with improved ventilation or more
appropriate individual respiratory protection) and 20 still held the same job (without
protection). This means that 66 patients (32%) remained exposed to the causative agents.
Thirty eight had alternative work in the same organisation and were no longer exposed to
the causative agents. Eighty five had left their previous employer (see Table 3).
Also, at time of follow-up, 25% of the study population were still unemployed and 3% had
retired. Overall, 186 (more than 46%) of patients reported they had suffered a reduction of
income as a result of changes in employment status. Among the 85 subjects who had to
leave their original company, 82 (84%) suffered a reduced income. The mean loss of
annual income within this group was 50%.

Table 3: Socio-demographic Characteristics of the Study Population and Financial Consequences of
Occupational Asthma
Total Group
(n = 209)

Same Employer
(n = 117)

Unemployed or
Other Employer
(n = 85)

38 ± 12

39 ± 11

35 ± 12

46 (n = 186)

19 (n = 104)

84 (n = 82)

41 ± 28

19 ± 10

50 ± 28

Age at the time of diagnosis (years)
Patients suffering reduced income (%)
Mean loss of annual income (% reduction)

Note: subjects who retired (n=7) are excluded from the ‘unemployed or other employer’ group. Data are presented as absolute values or
mean ± SD.
Source: Ameille, et al (1997)

Extended Abstract of: Consequences of Occupational Asthma9
The authors surveyed all patients, referred to a specialist clinic between 1987 and 1992,
who had been given a final diagnosis of asthma. Using the clinician’s final diagnosis, the
patients were divided into three categories:
•

those with occupationally induced asthma;

•

those with pre-existing or coexisting asthma that is exacerbated by work; and

•

those with asthma unrelated to work.

A postal questionnaire inquired into job changed made because of asthma, consequences
on income, difficulties in acquiring new work, and current treatment. A total of 225
patients were surveyed:
•

113 (50%) had occupational asthma;

•

37 (16%) had asthma exacerbated by work; and

•

75 (33%) had asthma unrelated to work.

The mean age in each category was about 40 years, while 69% of those with occupational
asthma were male.
-7-

The observed effects on income and employment were similar in patients with
occupational and work exacerbated asthma (see Table 4). There were no consistent
differences between men and women.
The results showed that patients with work related asthma, whether initiated or provoked
by agents inhaled at work, suffer adverse economic and employment consequences. Those
in higher socioeconomic groups found it easier to diversify into related careers: skilled
manual workers had less opportunity to transfer into equally skilled work and often
obtained unskilled work or became unemployed.

Table 4: Effects of Asthma on Income and Employment Status (numbers and percentages, in brackets)
Impact

Occupational Asthma
(n = 87)

Work Exacerbated Asthma
(n = 26)

54 (62)

17 (65)

More than 40 % less

22 (25)

10 (38)

Less than 40 % less

26 (30)

6 (23)

Currently Employed

53 (61)

18 (69)

Change to Job

78 (90)

23 (88)

Same job with protection

17 (20)

5 (19)

Had period of unemployment

25 (29)

9 (35)

Had to leave job

42 (48)

10 (38)

Relocated within firm

18 (21)

6 (23)

Changed career

28 (32)

8 (31)

Earnings affected

Source: Cannon, et al (1995)

Extended Abstract of: Socioeconomic Outcome of Subjects Experiencing
Asthma Symptoms at Work10
The aim of this study was to investigate the socioeconomic outcomes of subjects who
experienced work-related asthma symptoms in the absence of demonstrable occupational
asthma (OA) and to compare these outcomes with those found in subjects with
documented OA. In total 157 subjects, who were being investigated for work-related
asthma, were surveyed. Of these, 86 (55%) had OA (ascertained by a positive specific
inhalation challenge (SIC)) and 71 (45%) subjects had a negative SIC response. After a
median interval of 43 months (with a range of 12-85 months), the 157 subjects were
interviewed to collect information on employment status, income changes, and asthmarelated work disability.
Asthma-related work disability was defined as any self-reported job change or work loss
due to asthma. The severity of asthma was graded using a score for assessing work
disability among adult asthmatics. This score (ranging from zero to 28) was based on
hospital admissions, frequency of asthma symptoms, and use of asthma medications.
The impact on employment and income was only slightly different in subjects with OA
than in those with negative SIC. The proportion of those currently working was 54% in
subjects with negative SIC and 62% in those with OA. Retirement was more frequent in
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subjects with negative SIC (11 of 71, or 15%) than in those with OA (two of 86, or only
2%). A similar proportion (about 30%) of subjects in both groups remained exposed to the
agent(s) causing asthma symptoms. A higher proportion of subjects with negative SIC
(20%) than with OA (7%) were exposed to unchanged levels of the causative agent(s),
whereas the level of exposure was reduced in 26% of those with OA and in only 8% of
those with negative SIC.
A similar proportion of subjects with OA (62%) and with negative SIC (59%) reported that
they suffered a reduction in income. The median (25:75th percentile) actual loss, as a
percentage of initial income, was 22% (0%:44%) in the OA group. A loss of income was
reported by four of 20 (or 20%) subjects with persistent exposure, nine of 28 (or 32%)
subjects with reduced exposure, and 83 of 107 (or 78%) subjects who were no longer
exposed. Among subjects with OA, the loss of the earnings was offset by permanent
disability indemnity in only 10 of 45 (or 22%) subjects who reported an income loss.
Extended Abstract of: Health and Socioeconomic Impact of Work-related
Asthma11
In this study the authors reviewed previous studies that investigated the socio-economic
impacts of work-related asthma. Key findings from their review are listed below.
Follow-up studies of workers with immunological occupational asthma have shown that
avoidance of exposure to the causative agent results in a significant improvement in
asthma symptoms, but removal from exposure does not necessarily lead to complete
recovery from asthma. Approximately 70% of affected workers still experience asthma
symptoms several years after removal from exposure. Persistence of asthma symptoms has
been consistently linked with the duration of exposure before removal and with the
severity of asthma at the time of diagnosis.
The long-term health effects of reducing rather than eliminating exposure to the agent
causing occupational asthma remain uncertain according to the authors. A number of
studies have compared the long-term outcome of subjects who reduce exposure with those
who completely avoid further exposure. Pooled analysis of these studies indicated that
reducing exposure is more frequently associated with persistence of asthma symptoms and
with worsening of asthma than complete removal.
Multiple studies conducted in various countries have shown that immunological
occupational asthma is associated with considerable professional and financial
consequences. Over a third of subjects with occupational asthma suffer prolonged work
disruption and about half to three-quarters report a substantial loss of income. The financial
consequences of occupational asthma are consistently more pronounced in workers who
avoid further exposure to the causative agent. This is likely to account for the finding that
almost one third of workers with occupational asthma remain exposed to the causative
agent. Complete avoidance of exposure to the causative agent resulted in a significant
decrease in asthma severity and in healthcare expenses, but also in work-derived income,
as compared with persistence of exposure.
A number of vocational and socio-demographic factors adversely affect employment and
socioeconomic status in workers with occupational asthma; these include unskilled jobs,
lower levels of education, older age, younger age, a lower number of economicallydependent subjects and being employed in small-sized organisations.
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The rate of unemployment among subjects with immunological occupational asthma seems
higher than in the general population. In the only available study that compared
immunological occupational asthma with asthma unrelated to work, the rate of
unemployment was similar in the two groups, whereas a reduction of income was more
frequently reported by subjects with immunological occupational asthma (62%) as
compared with those with asthma unrelated to work (38%). These two groups were not,
however, matched for the severity of asthma.
Available information indicates that financial compensation for occupational asthma is
currently inadequate in European countries, since about one third of subjects with
occupational asthma remain exposed to the agent causing their asthma in order to avoid or
minimise the adverse financial effects that would result from complete avoidance of
exposure. Compensation schemes might be more effective to the extent that they can be
redirected toward facilitating relocation into non-exposed jobs in the same company or
retraining for other jobs.
Extended Abstract of: Industrial Injury Benefit for Occupational Asthma in North
East England12
The authors reviewed data on all claimants presented to the Newcastle office of the
Benefits Agency Medical Service over a one year period. Overall, 205 subjects (180 men)
claimed benefit for occupational asthma over the study period. The median age of the
claimants was 54 years (age range of 17 to 76, with 88 subjects being over the age of 60).
The numbers of claimants in the study, by agent suspected of causing occupational asthma,
along with their success in being awarded benefit are given in Table 5.
The cost of disability benefits received by the 205 subjects in the study through to
retirement age will be about £ 1.8 million (undiscounted). The authors estimated the costs
of drug treatment at about £ 0.2 million and the cost of lost work potential at between £ 5
and £ 10 million.

Table 5: Distribution of Claimants for Compensation of Occupational Asthma by Agent and Outcome
Causative Agent

No of Claimants
(n = 205)

No (%) Awarded
Benefit

Wood / paper dust

30

12 (40)

Soldering fumes

11

5 (45)

Other organic dusts

21

5 (24)

Isocyanates

15

6 (40)

Hardening agents

24

15 (62)

Other chemicals

18

10 (56)

Welding fumes

59

3 (5)

Inorganic dust

27

zero

Source: Stenton, et al (1995)

Extended Abstract of: Direct and Indirect Costs of Asthma to an Employer13
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In this study, a major employer in the U.S. was surveyed to determine their overall
expenditure on asthmatic employees. The annual per capita cost per asthmatic was
determined by analysing medical, pharmaceutical and disability claims data. The
incremental cost of asthma was determined by using a case-control method, matching
asthmatic employees (n = 801; 71% male; average age = 47 years) individuals with no
history of asthma (n = 801; 71% male; average age = 47 years).
Direct and indirect costs were measured as actual cash outlays by the employer. Direct
costs refer to average insurance payments by the employer for health care services. Indirect
costs refer to payments by the employer for disability and medically related absences.
Employee out-of-pocket costs for deductibles and co-payments, other non-medical costs
that may be incurred or lost income if employees are forced to retire were not included.
The study found that the use of health care services, as well as the rate of disability, was
substantially higher among asthmatic employees than the control group. Employer
expenditures per annum on employees with asthma were 2.5 times higher than those for
non-asthmatic employees (US$ 5,385 versus US$ 2,121, respectively in 1998 prices).
Wage replacement costs for lost work days (40%) accounted for almost as much as direct
medical care expenses (43%) incurred by the employer. Even when asthmatic subjects are
on the job, 9 to 27% of them reported a reduction in work effectiveness because of their
condition. Among employees with disability claims, total claims by employees with
asthma were roughly 3 times higher than those for non-asthmatic employees (US$ 14,827
versus US$ 5,280, respectively in 1998 prices).

Cost of Asthma by Severity
Extended Abstract of: Costs of Asthma According to the Degree of Severity14
The objective of this study was to determine the total costs of asthma according to the
severity of disease, distinguishing between mild, moderate and severe asthma as defined by
the International Consensus Report on Diagnosis and Treatment of Asthma, 1992.
This study was carried out in Osona County in the province of Barcelona, Spain. Between
April 1994 and May 1995, asthma patients visiting either primary healthcare centres or
hospitals with asthma symptoms, or for routine control of the disease, were eligible to take
part in the study. The study sample consisted of 333 patients, 119 males (36%) and 214
females (64%), with a mean age of 42 years (range: 14-82 years). 140 (42%) patients had
mild asthma, 116 (35%) moderate asthma and 77 (23%) severe asthma.
Total costs of asthma for the previous 12 months were analysed using a questionnaire
specifically designed for the study. Direct costs of asthma included those associated with
medical care in either the prevention or the treatment of asthma. Expenditures were as
follows: first visit to a specialist (US$ 69), subsequent visits (US$ 35), visits to a general
practitioner (GP) (US$ 3), visits to an emergency service (US$ 86), each day of
hospitalization (US$ 173), radiograph (US$ 12), spirometry (US$ 13), standard blood tests
(US$ 3), serum immunoglobulin (IG) (US$ 8), radioallergosorbent test (US$ 98), and skin
prick-test (US$ 690). Indirect costs of asthma include co-morbidity, costs associated with
the loss of productive work by the patient, premature retirement or premature deaths.
Working days lost were calculated by multiplying the number of days lost by the daily cost
(US$ 47 per working day lost, based on a mean salary of US$ 1,406 per month). The base
year for all cost calculations was 1995.
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The average total annual asthma-derived cost was estimated at US$ 2,879 per patient, of
which US$ 885 (31%) were direct costs and US$ 1,993 (69%) indirect costs. The
distribution of direct and indirect costs according to severity of asthma is shown in Table 6.
Across the three groups, the indirect costs of asthma were higher than the direct costs. The
distribution of direct costs by the severity of asthma is shown Table 7.

Table 6: Total Annual Costs of Asthma in US$ per Patient and by Severity of Illness
Degree of Severity
Mild (n = 140)

Costs

Indirect Costs (out of work +
invalidity)

Total

Per Patient

74,532

77,484 + 35,000 (n = 4)

187,016

1,336

121,197

104,813 + 52,500 (n = 6)

279,270

2,407

Severe (n = 77)

98,292

219,000 + 175,000 (n = 20)

492,292

6,393

Total (n = 333)

294,781

401,297 + 262,500

958,578

885

1,205 + 788

Moderate (n = 116)

Per patient

2,879

Source: Serra-Batlles, et al (1998)

Table 7: Annual Direct Costs of Asthma in US$ per Patient and by Severity of Illness
Costs Items
Drugs

Mild
(n = 140)

Moderate
(N = 116)

Severe
(n = 77)

Total
(n = 333)

253 ± 276

473 ± 310

559 ± 340

400 ± 329

General practitioner

18 ± 23

26 ± 27

39 ± 34

26 ± 29

Specialist

60 ± 56

81 ± 142

82 ± 119

72 ± 107

119 ± 501

366 ± 927

480 ± 1247

289 ± 884

Emergency service

35 ± 75

58 ± 95

75 ± 119

52 ± 95

Diagnostic tests

48 ± 74

46 ± 74

42 ± 7

4±6

533 ± 833

1,050 ± 1,323

1,277 ± 1,703

885 ± 813

Visits to:

Hospitalization

Total
Note: data are mean ± SD
Source: Serra-Batlles, et al (1998)

Patients with mild asthma showed statistically significant differences in annual averaged
indirect costs (US$ 803) compared with patients with moderate asthma (US$ 1,356) and
severe asthma (US$ 5,117). The total number of working days lost over a one-year period
was 8,561 (see Table 8), which cost US$ 401,297. Working days lost averaged 60% of the
indirect costs of asthma in the whole study population: 70% in the group with mild asthma,
67% in the group with moderate asthma and 56% in the group with severe asthma.
As shown in Table 9, total direct costs were significantly higher in females than in males,
independent of the severity of disease.
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In summary, the costs of asthma varied substantially depending on the degree of severity
of the disease. As a consequence, a minority of asthmatics incurred almost 41% of the total
costs.

Table 8: Working Days Lost According to Severity of Asthma
Mild
(n = 140)

Moderate
(n = 116)

Severe
(n = 77)

108 (77%)

83 (72%)

52 (73%)

1-5

7

4

1

29

6 - 10

9

4

2

114

11 - 15

3

6

0

134

13

19

22

8284

1,653

2,236

4,672

8,561

Days Lost
(number)
None

> 16
Total Day

Total Days

Source: Serra-Batlles, et al (1998)

Table 9: Annual Total Costs of Asthma in US$ per Patient by Gender
Costs Items

Male
(n = 119)

Drugs

Female
(n = 214)

351 ± 309

429 ± 338

General practitioner

21 ± 24

29 ± 31

Specialist

66 ± 67

76 ± 124

144 ± 566

369 ± 1012

Emergency service

41 ± 81

59 ± 101

Diagnostic tests

43 ± 69

47 ± 81

666 ± 943

1,009 ± 1,445

Total indirect costs

1,163 ± 3,304

1,606 ± 3,449

Total costs of asthma

1,829 ± 4,035

2,615 ± 4,654

Visits to:

Hospitalization

Total direct costs

Note: data are mean ± SD
Source: Serra-Batlles, et al (1998)

Extended Abstract of: Costs of Asthma are Correlated with Severity: a 1-yr
Prospective Study15
The main objective of this study was to quantify the impact of severity on costs in a cohort
of (French) asthmatic patients, followed up prospectively for 1 year. Asthma patients of
both sexes were enrolled in the study by chest physicians, who were themselves chosen
randomly. An age range of 16 to 44 years was chosen, so that the cohort represented the
active (of working-age) population. Asthma was required to have been present for greater
than 1-year.
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The assessment of severity was performed by an independent expert panel of physicians, in
line with international guidelines, and was classified: as intermittent (1), mild persistent
(2), moderate persistent (3), severe persistent (4). There were 32, 78, 91 and 33 patients in
severity categories 1, 2, 3 and 4, respectively.
Direct and indirect costs were evaluated prospectively throughout the follow-up period.
Direct costs included: goods and services (primary-care physician and specialist
consultations, supplementary examinations, medical procedures, physical therapy, home
care, ambulance services, drugs and other medical supplies); hospitalisations (days),
including emergency room visits; cures (days); and a special feature of medical
management in France (a prescribed period spent at a health spa). Indirect costs included
time lost from work (days), including as a result of hospitalisation.
Mean direct costs for goods and services, excluding hospitalisation increased with severity
and were significantly different between stages (1 – 4). Mean costs (1998 prices)
associated with stages 1, 2, 3 and 4 were €263, €686, €1,196 and €2,782, respectively.
No patients with stage 1 or 2 asthma were hospitalised, but mean periods in hospital were
>1 day (1.24 ± 5.42) in stage 3 and > 6 days (6.08 ± 9.95) with the most severe asthma
cases. The pattern for cures was similar, with none of the less severe patients (stages 1 and
2) attending: mean attendance was 1.69 ± 7.84 days in stage 3 and 2.55 ± 6.96 days in
stage 4.
Days lost from work represent the main indirect cost of asthma. Stages 1 and 2 were
associated with hardly any days lost, but mean days lost increased with stages 3 and 4 (see
Table 10). The cost increase with increasing severity between stages 1 - 2 and 3 - 4 was
highly significant.

Table 10: Indirect Costs of Asthma: mean time lost from work in relation to asthma severity
Asthma stage

Mean period absent

1

2

3

4

0.03 ± 0.18

0.58 ± 2.74

5.38 ± 21.44

8.59 ± 15.85

Note: data are presented as mean ± SD.
Source: Godard, et al (2002)

Extended Abstract of: A Comprehensive Study of the Direct and Indirect Costs
of Adult Asthma16
The aim of this study was to estimate the magnitude of direct and indirect costs of adult
asthma from the perspective of society: the value of the resources put into medical care for
those with the illness and of the lost productivity in work and non-work activities alike,
regardless of who actually pays for such costs.
The authors used cross-sectional survey data from an ongoing community-based panel
study of 401 adults with asthma, originally derived from random samples of northern
Californian family practitioners, to assess health care use for asthma, to assess purchase of
items to assist with asthma care, and to measure work and other productivity losses.
Subjects ranged in age from 18-50 years and were interviewed at 18 and 24 month after
enrolment in the study. The 401 follow-up interviews on which the study was based
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occurred between 1998 and 1999. The interviews, included questions on health care use in
the year before the survey, including medications, expenditures other than for direct
medical care that are made to reduce the effect of asthma (e.g. transportation for asthma
related medical care), hired assistance for household tasks and repairs, outlays for asthma
control measures (e.g. air filters) and losses in productivity. For the latter, participants
provided information as to their employment status and occupation at the time of
diagnosis, if they were 18 years of age or older at the time. They also provided information
on changes in employment status, occupation, and work hours at every follow-up
interview. The authors calculated lost wages for 3 different effects of asthma on
employment: persons who were not working at all because of their asthma, persons who
reduced their hours because of their asthma, and persons who missed days or shifts
because of their asthma. Indirect costs associated with lost productivity around the house
were also computed.
The cost estimates did not include the effect of asthma-mortality, despite-of-the fact that 2
asthma-related deaths occurred within the cohort during the period preceding the scheduled
follow-up interviews.
Total per-person annual costs (in 1999 prices) of asthma averaged US$ 4,912 - with direct
and indirect costs accounting for US$ 3,180 and US$ 1,732 respectively. The largest
components within direct costs were pharmaceuticals (US$ 1,605), hospital admissions
(US$ 463) and non-emergency department ambulance visits (US$ 342). Within indirect
costs, total cessation of work accounted for US$ 1,062 and the loss of entire work days
among those remaining employed accounted for another US$ 486. Total per-person costs
per annum were: US$ 2,646, US$ 4,530 and US$ 12,813 for persons self-reporting mild,
moderate and severe asthma, respectively (see Table 11).

Table 11: Total Direct Medical, Direct Non-medical and Indirect Annual Costs of Adults with Asthma
(US$ per person per annum) (percentage)
Self-assessed Severity

Direct Medical
Costs

Direct Nonmedical Costs

Indirect Costs

Total Costs

Mild (n = 200)

1,681 (64)

382 (14)

582 (22)

2,646

Moderate (n = 137)

2,473 (55)

570 (13)

1,488 (33)

4,530

Severe (n = 401)

6,354 (50)

623 (5)

5,846 (46)

12,813

Total (n = 401)

2,697 (55)

483 (10)

1,732 (35)

4,912

Source: Cisternas, et al (2003)

National Estimates of the Cost of Asthma
Extended Abstract of: The Economic and Human Cost of Asthma in Scotland17
The objective of this study was to review the economic and human cost of asthma, as well
as its impact on the health service.
General practices, who participated in the study, were asked to examine 30 asthma patients
drawn from their register using a random numbers grid supplied by the study team. This
examination was conducted using a structured clinical assessment, the Tayside Asthma
Stamp, which prompts clinicians to ask about and record a night-time, day-time and
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activity symptom score based on patient’s experiences over the past month. Days lost from
work and/or normal activity were also noted. Practices were then asked to record primary
and secondary care health service utilisation and all anti-asthma medication used over the
past 12 months.
In total 319 practices enrolled and completed at least one full year of clinical reviews on
their asthma patients. A total of 9,467 patients were recruited to the study, of which 3,706
were aged 16-44; 2,762 were aged 45-74; and 424 were aged 75 and over. There were
4,641 males.
In a 12 month period 4,097 patients instigated 8,728 consultations with a GP and 924
patients instigated 1,462 consultations with a practice nurse (see Table 12). Over the same
period the practices themselves set-up 2,947 planned consultations for 1,693 patients with
a GP, and 7,590 planned consultations for 4,240 patients with a practice nurse. The total
cost of patient instigated GP consultations was £157,104 (2003 prices). The corresponding
total cost of patient instigated consultations with a nurse was £13,158. The total cost of
practice initiated routine consultation was £53,046 for the GP and £68,310 for the nurse.
Over a 12 month period 321 patients had attended an Accident and Emergency (A&E)
department because of an asthma related problem, 455 had attended an out-patient clinic,
and 237 were admitted to hospital (of which 15 patients experienced a total of 28 days stay
in an intensive care unit) (see Table 13). Hospital costs amounted to £421,000 with
admissions (£306,000) accounting for the main share. Medication for maintenance
treatment amounted to £1,451,535.
For all 9,467 patients total annual costs amounted to £2,164,153, or £229 per patient per
year.

Table 12: Results for Asthma Consultations
Age Group
16-44
(n = 3,706)

45-74
(n = 2,762)

Total
(n = 9,467)

Number of patients

1,358

1,324

4,240

Number of consultations

2,159

2,475

7,590

Number of patients

540

579

1,693

Number of consultations

806

1,190

2,947

Number of patients

267

316

924

Number of consultations

402

532

1,462

Number of patients

1,385

1,310

4,097

Number of consultations

2,581

3,141

8,728

Cost
(£)

Asthma review consultations:
Nurse

GP

68,310

53,046

Urgent asthma consultations:
Nurse

GP

Source: Neville, et al (2003)
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13,158

157,104

Table 13: Secondary Care Attendances
Age Group
16-44
(n = 3,706)
A&E

Outpatients

Admissions

45-74
(n = 2,762)

Total
(n = 9,467)

Number of patients

115

72

32

Number of attendances

152

99

430

Number of patients

110

191

455

Number of attendances

239

455

1,029

Number of patients

70

80

237

Number of admissions

87

123

323

284

679

1,216

10

13

28

Total inpatient days
Total intensive care days
Source: Neville, et al (2003)

Extended Abstract of: The Economic Burden of Asthma: Direct and indirect
costs in Switzerland18
The aim of this study was to assess the economic burden of asthma in Switzerland. A total
of 2,770 physicians were invited to participate in the study. A total of 384 physicians
participated and provided data on the number of asthmatic patients they regularly treat in
their practice. All asthma-related healthcare utilisation and events experienced by patients
over the 12-month period between September 1996 and August 1997 were recorded. A
total of 589 patient charts were analysed, including 117 children.
Asthma-related costs examined included: direct expenditures for medical care and medical
costs. This included costs and charges for hospitalisation, outpatient services, physicians’
services (office visits) and medications19. Indirect costs arising from morbidity and
mortality were also included: comprising the value of time lost from work by patients and
by caretakers of patients with asthma20. The annual direct medical costs are shown in Table
14.
The mean of the annual indirect costs per patient was CHF 1,019 for all patients; CHF
1,264 for adults (1997 prices). Surprisingly, the largest proportion of indirect costs was
attributed to productivity losses from the patient caregivers, even for adults, and not from
the patients themselves. The costs for caregivers for adults were CHF 946 per patient per
year, whereas the indirect costs incurred by adult patients were CHF 318 per patient per
year.
The mean annual direct and indirect costs amounted to CHF 2,602 per patient in the overall
study group. Costs were higher in the adult group (averaging CHF 3,042 per adult patient
per year) than in children (averaging CHF 823 per child patient per year).
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Table 14: Mean Direct Medical Costs (1997 CHF per year per patient)
Cost Category

All Patients
(n = 589)

Adults
(n = 472)

Outpatient care

196

210

Medication

653

731

Inpatient care

722

826

12

11

1,583

1,778

Referrals
Total

Source: Szucs, Anderhub and Rutishauser (1999)

Table 15: Physicians Visits, Specialist Referrals, Diagnostic Measures and Hospitalisation
Status

Adults
(n = 472)

Physician visits:
Total

2,634

Per patient

5.6

Referrals:
Total

104

Per patient

0.22

Hospitalisations:
Total

42

Per patient

0.09

Total patients

35

Hospital days per patient

0.83

Average length of stay per hospitalised patient days

11.2

Average length of hospitalisation days

9.32

Days off work:
Total patients with days off work

53

In % of all adults

11.2

Days off work per patient

28

Total caregivers with days off work

3

In % of all adults

0.6

Days off work per patient caregiver

25

Source: Szucs, Anderhub and Rutishauser (1999)

Epidemiological studies in Switzerland suggest a prevalence of asthma of 6.7% in adults.
Thus, about 395,000 adults in Switzerland suffer from asthma. The total estimated cost of
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asthma in Switzerland in 1997 was close to CHF 1,201 million for adults. Direct medical
expenditures approached CHF 702 million, or 58% of the total.
The indirect costs for asthma were estimated to be just under CHF 500 million per year. Of
these costs, CHF 125 million per year were associated with morbidity, whereas nearly
CHF 373 million per year were associated with the home care of asthmatic patients.
Extended Abstract for: A National Estimate of the Economics Costs of Asthma21
The purpose of this study was to estimate the cost of asthma in the U.S. using expenditurebased data from a single data source - the 1987 National Medical Expenditure Survey
(NMES) - and by calculating point estimates for costs and their associated confidence
intervals. The 1987 NMES was a national sample of approximately 35,000 subjects
representative of the non-institutionalised, civilian U.S. population. Population weighing
factors, applied to the NMES results, allowed prevalence and cost estimates to be made for
the entire US population.
The study considered both direct and indirect costs. Direct costs reported in the NMES
included payments for hospital outpatient services, hospital inpatient stays, emergency
room visits, physician and facility services, and prescribed medicines. The NMES survey
did not, however, contain questions relating to self-treatment with over-the-counter
medications, so these costs were not included. Indirect costs (of morbidity) included the
economic value of lost productivity as a result of missed work, restricted work activities
and missed school. A lost work or school day was defined in NMES as a day when the
respondent missed at least half a day. A restricted activity day was defined in NMES as a
day when the respondent was unable to engage in normal activities for at least half a day.
The human capital approach was used to value lost productivity using a person’s daily
personal wage rate.
Since the degree of restriction was not specified for restricted activity days, two levels of
the wage rate, 50% and 25%, were used in calculations of economic loss caused by
restricted activity. 50% was used in the primary analysis. Moreover, because restricted
activity days were not differentiated into work or leisure time, each restricted activity day
was multiplied by five-sevenths, under the assumption that each day of the week had an
equal chance of being a restricted activity day, and that each subject worked five days per
week. Restricted activity day costs were calculated only for adults.
The cost of asthma attributable to missed 'housekeeping' was calculated for those
individuals who indicated in NMES that they were taking care of the home/family. The
1987 US Bureau of Labour’s median wage for private household service (US$6,760) was
imputed as the wage for housekeepers. Lost productivity associated with housekeeping was
valued at five-sevenths, assuming a five-day work week.
For those individuals 45 years of age and older, the sensitivity analysis was done by
excluding all costs for those who had any COPD-related events.
As shown in Table 16, the total annual direct and indirect cost of asthma in the U.S. was
US$5.8 billion (95% CI: US$3.6 to US$8.1 billion). Total indirect costs were US$673.2
million. Thus, indirect costs accounted for 12%, whilst direct costs accounted for 88% of
the total. The average annual cost per patient (all ages) was US$1,238 (given 4.7 million
patients). The distribution of direct costs by adults is shown in Table 17. The total direct
costs for adults were estimated to be US$3.5 billion per year.
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Table 16: Annual Direct and Indirect Cost Estimates for Asthma in U.S.
Cost Component

1994 Million Dollars (95% CI)

Direct Costs:
Prescribed medicines

817.0 (640.1 - 994.0)

Ambulatory visits
Office and clinic

616.2 (481.7 - 750.7)

Hospital and outpatient

565.8 (275.6 - 855.8)

Emergency room

348.0 (244.8 - 451.1)

Hospitalisation

2,799.5 (1,673.4 - 3,925.7)

Total

5,146.5 (3,315.7 - 6,977.2)

Indirect Costs:
Housekeeping loss

20.6 (0.9 - 40.4)

Work loss

222.1 (79.8 - 364.4)

School loss

194.5 (123.9 - 265.1)

Bed days (age 0 - 4)

18.5 (5.5 - 31.4)

Restricted activity loss

217.5 (60.8 - 374.2)

Total

673.2 (270.9 - 1,075.5)

Total Costs

5,819.7 (3,586.6 - 8,052.7)

Source: Smith, et al (1997)

Table 17: Annual Direct Cost Estimates for Asthma in U.S. by Age
Cost component

Older than 17

All Ages

1994 Million Dollars (% of
total)

1994 Million Dollars (% of
total)

Prescribed medicines

581.4 (16.5)

817.0 (15.9)

Office and clinic

415.5 (11.8)

616.2 (12.0)

Hospital outpatient

425.9 (12.1)

565.8 (11.0)

165.4 (4.7)

348.0 (6.8)

1,926.0 (54.8)

2,799.5 (54.4)

3,514.2 (100.0)

5,146.5 (100.0)

Ambulatory visits

Emergency Department
Hospitalisation
Total
Source: Smith, et al (1997)

Extended Abstract for: Burden of Allergic Disease in the UK: Secondary
Analyses of National Databases22
The aim of this study was to quantify the current health burden posed by allergic diseases
in the UK, with a particular focus on asthma, the main allergic condition encountered in
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the UK. Specifically, the study sought to describe the prevalence, incidence and outcomes
of allergic disorders to NHS primary and secondary care, as well as estimate the healthcare
costs of allergic disorders.
Only costs incurred by the NHS were estimated. The costs of over-the-counter
medications, or any estimates of the costs of missing school or work or any estimates of
the loss in quality of life suffered, were not included. The costs of hospital in-patient stays
were calculated using average unit costs for Healthcare Resource Group (HRG) procedures
for asthma from the Department of Health National Schedule of Reference Costs.
Sensitivity analyses around the average unit costs were based on the inter-quartile range of
costs for the procedures across NHS trusts. Costs of GP consultations were derived from a
Department of Health funded report that gives estimates of unit costs of GP consultations
lasting on average 9.36 minutes23. Sensitivity analyses around these estimates excluded the
costs of direct care staff and extended the consultation time to 12.6 minutes.
Community prescription costs were estimated using Prescription Cost Analysis (PCA)
data. The PCA provides the number of (prescriptions) items dispensed and the net
ingredient cost (NIC)24.
In 1991, when the last comprehensive survey of general practice took place, 4,210 patients
per 100,000 patients consulted GP’s annually for asthma. More recent estimates from a
sample of British general practices, which report weekly, showed that in 2002 weekly
consultations for asthma were 28 per 100,000 patients (see Table 18).
Based on a unit cost of £18 per 9.36 minute consultation, the estimated annual cost of GP
consultations for asthma was £96.4 million (in 2000 prices). Using different assumptions
about staffing and average consultation times, the cost per consultation could be as little as
£17 or as high as £25. This resulted in lower and upper bound annual costs of £91.1 and
£133.9 million.

Table 18: Mean Weekly GP Episode Incidence for Asthma in Great Britain in 2002
Age Group and Gender

Rate per 100,000

All

28

Male

25

Female

30

0 - 14 years

46

15 - 44 years

25

+45 years

21

Source: Gupta, et al (2004)

Over 66.5 million community prescriptions were dispensed for asthma and other allergic
problems in England in 2001. These were mainly for drugs used for asthma (37.8 million).
Annual primary care prescribing costs for asthma treatments were estimated at £594.9
million (2002 prices).
In 2000-01, there were nearly 70,000 NHS hospital admissions for allergic disorders.
Asthma accounted for the majority (87%) of these admissions, with 122.9 admissions per
100,000 (see Table 19). Unit costs per hospital in-patient day were estimated from
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weighted averages for different procedures for elective, non-elective and day case
episodes. These costs were £1,763, £913 and £342, respectively for asthma. The resulting
annual cost of secondary care in the UK was £63.1 million (2000 prices).
In total, the direct (NHS) cost of asthma in the UK was estimated at £754.4 million, with
community prescriptions accounting for nearly 80%. The estimated cost is likely to underestimate NHS costs since the authors had no reliable measure of the frequency of GP outof-hours consultations, accident and emergency room attendances, walk-in centres and outpatient consultations for asthma. There were also no reliable measures of hospitaldispensed treatments.

Table 19: Hospital Admissions for Asthma in England in 2000-01
Age Group and Gender

Rate per 100,000

All

122.9

Male

119.9

Female

125.7

0 - 14 years

292.4

15 - 44 years

84.2

+45 years

82.9

Source: Gupta, et al (2004)

Extended Abstract for: An Economic Evaluation of Asthma in the United
States25
This study estimated the direct medical expenditures and indirect costs of asthma in the
U.S. using data from the National Centre for Health Statistics. Cost estimates for 1985
were projected to 1990 dollars.
The costs of asthma included direct expenditure for medical care and indirect costs. The
former included charges for the following: inpatient hospitalisation, hospital outpatient
services, emergency room services, physicians’ services (both inpatient care and office
visits), and medications. Indirect costs arising from morbidity and mortality included the
value of time lost from school and work (including both outside employment and
housekeeping).
Hospital inpatient expenditures were estimated by multiplying the number of days of
hospitalisation reported in the National Hospital Discharge Survey (NHDS) by the adjusted
expenses per inpatient day spent in non-federal, short-term general and other special
hospitals. Emergency room expenses were estimated by multiplying the total number of
visits to the emergency room for asthma by the average charge per visit. Total expenditures
for outpatient visits to hospital were estimated by multiplying the number of outpatient
visits for asthma by the average charge for such a visit.
Regarding inpatient services of physicians, it was assumed that there was one visit by a
physician per hospitalisation day. Expenditures for the inpatient services of physicians
were calculated by multiplying the number of visits by the charge per initial or follow-up
hospital visit by a physician. To estimate expenditures for visits to the physician’s office,
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the number of visits for asthma was multiplied by the mean fee in 1985 for an office visit
with new and established patients.
No national estimates of the costs of anti-asthma medications were available. The average
annual costs of medication were estimated by multiplying the average wholesale
prescription price for each of four classes of drugs times an average annual dose. The
average annual dose was calculated by multiplying the average daily dose by an average
duration of use; an average duration of use of six months was assumed for the one-year
period (1985).

Table 20: Costs of Asthma in 1985 in the U.S. Among Selected Age Groups (1985 US$ Millions)
Category a

Age
17 or under

18 or over

All

Direct Medical Expenditures:
Hospital care:
Inpatient care

250.3

808.4

1,058.8

Emergency room visits

90.4

109.9

200.3

Outpatient care

37.1

92.1

129.2

Inpatient care

20.2

61.2

81.3

Outpatient care

67.1

126.2

193.3

-

-

712.7

465.1

1,197.8

2,375.6

726.1

-

726.1

Outside employment

-

284.7

284.7

Housekeeping

-

406.0

406.0

99.0

577.3

676.2

825.1

1,268.0

2,093.0

1,290.2

2,465.8

4,468.7

Physicians’ services:

Medications

c

Sub-total
Indirect Costs:

b

School days lost
Loss of work:

Mortality
Sub-total
Total Costs

d

Source: Weiss, Gergen and Hodgson (1992)
Notes:
(a) Columns may not add up to totals because of rounding.
(b) Loss of work (outside employment and housekeeping) was calculated only for persons 18 years old or older, and school time lost was
estimated only for persons 17 years old or younger. For mortality the age groups studied were 19 or under and 20 or over.
(c) For medications, the sample was too small for data to be reported according to age group.
(d) Totals shown for age groups do not include expenditures for medications.

Costs for asthma-related loss of work were calculated for persons currently employed –
and for women keeping house. In the case of outside employment, the costs were
calculated as the age and sex specific product of the number of asthma-related years of
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work lost times the average annual earnings. For mortality, the time lost from employment
and housekeeping as a result of premature death was evaluated from the time of death to a
future year as predicted on the basis of the person’s life expectancy at the time of death.
Mortality costs were calculated by multiplying the number of deaths by the age and sex
specific present values of estimated future lifetime earnings, discounted by 4 percent.
As shown in Table 20, the total estimated annual cost of asthma in the United States in
1985 was nearly US$4.5 billion. Direct medical expenditures were just under US$2.4
billion per year (53% of the total). The largest category of direct medical expenditure was
that of inpatient hospitalisations (US$1 billion per year), with prescriptions for medication
the second largest category (US$713 million per year). The indirect costs of asthma were
estimated to have exceeded US$2 billion per year (47% of the total). Two thirds of these
costs were associated with morbidity; premature death accounted for almost on third of the
indirect costs and just over 15% of the total annual costs of asthma.
Extended Abstract for: Direct and Indirect Costs of Asthma in Canada in 199026
The aim of this study was to calculate the direct and indirect costs of asthma in Canada.
Costs were estimated for all patients in Canada with asthma in 1990. The analysis therefore
took a prevalence-based approach.
Three surveys provided usable information on asthma-related disability and resource
utilisation:
•

The Canada Health Survey, which covered the non-institutionalised Canadian
population.

•

The Ontario Health Survey, which sampled households throughout Ontario.

•

The Canadian Disease and Therapeutic Index complementary audit, which gathered
data on the practice patterns of 652 of Canada’s 43,000 office-based physicians.

Expenditures on inpatient care for asthma were estimated by multiplying the number of
days of hospital care provided to all Canadian patients with asthma by the adjusted average
cost per inpatient day. The latter was calculated using service volume and aggregate cost
data for all public hospitals; adjusted to correct for the contribution of outpatient and
emergency services.
The number of emergency visits in general and paediatric hospitals was multiplied by the
estimated proportion of all emergency visits due to asthma. An average cost of C$120 was
used for all emergency visits. This value included all overhead and ancillary costs, but
excluded drug costs. It was assumed that 5% of asthma-related emergency visits would
require use of an ambulance.
The number of physician services and their aggregate cost were estimated from asthmarelated medical claims data for 1990.
Data from the Ontario Health Survey was used to calculate the frequency of outpatient
nursing services provided to patient with asthma. The hourly cost of nursing services was
estimated from the median of the salary range of registered, general-duty nurses in
Canadian hospitals.
The wholesale cost of drugs used by patients with obstructive-airways disease was
determined from validated market data. The average dispensing fee for prescriptions was
added to the cost of outpatient pharmacy sales to determine aggregate drug costs. The
proportion of sales by category attributable to asthma was calculated by determining the
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proportion of overall drug appearances associated with a diagnosis of asthma in the
Canadian Disease and Therapeutic Index audit. An estimate of the overall market size of
C$11 million for devices used in the treatment of obstructive-airways disease was derived
from private-sector marketing data. It was assumed that 40% of overall sales were to
patients with asthma.
Ontario Health Insurance Plan billing data was used to estimate the total number of
pulmonary function and allergy tests performed in 1990. Asthma specialists were then
asked to estimate the proportion of each type of service provided to asthma outpatients.
The number of days lost to both short-term and long-term asthma-related disability was
abstracted from the Canada Health Survey. The number of bed-days, days of major activity
loss (i.e. days that were not bed-days, but during which the patient was unable to perform
major activities, including work,) and ‘cut-down’ days (i.e. days during which activities
were restricted) were assigned weights of 1, 1 and 0.5 respectively. Both the Canada and
the Ontario health surveys provided information about the proportion of patients with
disability who were employed, keeping house and attending school.
The 1990 industrial aggregate of average weekly earnings, adjusted for labour-force
participation, was used to value productivity loss due to absence from work (C$508 per
week). Average weekly earnings for those employed in full-time domestic work, adjusted
for the differential in the number of hours worked between domestic workers in and out of
the labour force, were used as an estimate of the productivity value of housekeeping
services (C$278 per week).
It was assumed that each outpatient visit consumed 1 hour of travelling and waiting time;
that each emergency room visit required 3 hours; and that one third of all visits occurred
during working hours.
Asthma mortality rates and age at time of death were used to predict the number of lifeyears lost because of asthma-related (premature) death. Productivity loss from mortality
was estimated by multiplying life-years lost by the productivity value of each life-year.
The net present value of the stream of lifetime earnings was calculated, after adjustment
for lost life-years, gender, an annual 2% productivity gain and a discount rate of 5%.
The estimated total annual cost of asthma in Canada in 1990 was C$504 million, of which
61% (C$306 million) were direct costs. Drug costs were by far the single largest
component of direct costs, followed by hospital inpatient care and physician services. The
annual cost of all morbidity-related productivity loss (absence from work, inability to do
housekeeping, need to care for children absent from school, and waiting and travelling
time) was C$143 million (28%), nearly three times higher than the cost of productivity loss
due to premature death (C$55 million).
Extended Abstract for: Determinants of Health Care Costs and Patterns of Care
of Asthmatic Patients in Switzerland27
The methods and materials for this study are outlined above28. The present study sought to
investigate whether medical resource utilisation, costs and clinical status, as estimated in
the earlier study by the same authors, were influenced by:
•

the type of physician;

•

treatment modality;

•

labour force participation;
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•

insurance coverage; or

•

geographic area.

The annual mean cost per patient, across the total sample of 589 patients, was CHF 2,602
[95% CI: 1,956 – 3,245]. Costs among adults were CHF 3,042 [95% CI: 2,244 – 3,837].
The results, stratified according to labour force participation (expressed as mean annual
costs per patient with 95% confidence intervals), are summarised in Table 21. The
following labour force participation rates were observed in the sample: 27% employed fulltime, 2.7% employed part-time, 3.1% self-employed, 8.5% unemployed, 1.5% jobless,
24.6% pensioners, 3.7% disabled pensioners; the remainder were still in education.
The highest total annual costs were observed in patients in part-time employment;
incurring average annual costs of more than CHF 10,500. Those in part-time employment
also incurred the highest annual indirect costs, while jobless patients incurred the highest
annual direct costs.

Table 21: Annual Direct, Indirect and Total Health Care Costs (in 1995 CHF) per Patient
Labour Force Status
Employed full-time
Part-time
Self-employed
Unemployed
Jobless
Pensioner
Disabled pensioner

Direct Costs

Indirect Costs

Total Costs

1,094 [792; 1396]

1,397 [424; 2370]

2,491 [1,374; 3,609]

2,422 [-361; 5204]

8,109 [-4,919; 21,138]

10,531 [-3,782; 24,844]

1,591 [-9; 3192]

535 [-240; 1,309]

2,126 [-73; 4,325]

1,737 [590; 2,84]

616 [-303; 1,535]

2,353 [386; 4,321]

3,144 [-1,670; 7,959]

4,321 [-3,509; 12,150]

7,465 [-2,110; 17,039]

2,697 [1,704; 3,689]

773 [299; 1,247]

3,469 [2,088; 4,850]

1,911 [821; 3,003]

263 [-115; 640]

2,174 [725; 3,623]

Source: Szucs, Anderhub and Rutishauser (2000)

Summary
Methodological Approach
In all studies costs were estimated using the ‘human capital method’, which breaks total
costs down between direct and indirect costs. Direct costs tended to include medical
expenses and administrative expenses (insurance and state). Medical expenses included
payments to hospitals, physicians, pharmaceutical companies, nursing homes, and vendors
of medical supplies. In some cases, patient transportation was included. The largest
component within direct costs tended to relate to medication.
Indirect costs included lost wages and lost home production. Typically, the number of
work days lost per year by patients and their relatives is valued at an appropriate gross
wage rate, sometimes with, sometimes without fringe benefits. In no studies was the cost
of sickness absence to the employer explicitly differentiated from income losses to the
individual. Likewise, no studies considered the cost of labour turnover from illness.
The ‘human cost’ of ill health was not considered in any study, although this is typically
omitted from cost-of-illness studies. Some studies did, however, include the cost of
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mortality, basing calculations on the ‘human capital method’ as opposed to using WTPbased methods (e.g. the Value of a Life Year Lost).
In all cases the study sought to calculate the direct and indirect costs of asthma or
occupational asthma for a specific year. The analyses therefore always took a prevalencebased approach.

National Costs of Asthma
Worldwide, there is considerable interest in the national economic effects of asthma (and
to a much lesser extent, occupational asthma), as evidenced by the numerous cost-ofillness studies. These studies are, however, difficult to compare because of differences in
definitions of costs, sources of unit costs, the cost components included, the provision of
medical services by the state and the private sector, whether the study considered all
affected people or adults only, and whether the study was based on lifetime costs or costs
incurred in a particular year.
Mindful of these difficulties, Table 22 summarises the cost estimates from the studies
reviewed above, along with four other asthma cost-of-illness studies from pre-1990. The
results suggest an annual burden ranging from about £305 to £2,735 per ‘average’ afflicted
person (2004 prices), when both direct and indirect costs were considered. A few studies
considered direct (medical) costs only; producing an annual burden ranging from £150 to
£790 per ‘average’ afflicted person.
In those studies that considered both direct and indirect costs, direct costs averaged 55% of
total costs and indirect costs 45% of total costs. However, the range is very wide, and
dominated by North American studies, where direct medical costs tend to account for a
relatively high proportion of total costs. Indirect costs were relatively more significant in
European studies. To a large extent, this is explained by differences in the cost of health
services between North America and Europe, as well as the incidence of those costs, which
affects whether the costs are omitted from the study.
Furthermore, costs to employers (e.g. from labour turnover), which tend to be categorised
as an indirect cost, were not fully considered in the studies reviewed. This will lead to
indirect costs being underestimated.

Special Characteristics of Impacts and Costs
The costs of asthma and OA varied substantially depending on the degree of severity of the
disease. Cost increases with rising severity between patients with ‘mild’, ‘moderate’ and
‘severe’ symptoms were highly significant. In the three studies that considered costs as a
function of disease severity, the following ratios were observed:
•

Total cost per ‘mild’ asthmatic = 0.55 to 0.58 times the total cost per ‘moderate’
asthmatic.

•

Total cost per ‘severe’ asthmatic = 2.35 to 2.95 times the total cost per
‘moderate’ asthmatic.

These results suggest that a minority of people with the disease incur a disproportionately
large share of the total costs.
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The studies showed that patients with work-related asthma or occupational asthma suffer
adverse employment and financial consequences. In general, the financial consequences
were consistently more pronounced in workers who avoid further exposure to the causative
agent – e.g. by leaving the job. A considerable proportion of workers with the disease thus
remain exposed to the causative agent in order to avoid or minimise the adverse financial
effects.
Complete avoidance of exposure to the causative agent tended to result in a significant
decrease in work-derived income, as compared with continued of exposure. A number of
vocational and socio-demographic factors were shown to adversely affect a worker’s
potential to diversify into related careers; these included skilled jobs, lower levels of
education, older age, younger age and being employed in small-sized organisations. Skilled
manual workers had less opportunity to transfer into equally skilled work and often
obtained unskilled work or became unemployed.

Table 22: Comparison Studies on Direct and Indirect Costs of Asthma and Occupational Asthma
(2004 prices; £ million per year)
Country

Direct Costs

Indirect Costs

Total Costs

Estimate per
Patient

(%)

(%)

(£ billion per year)

(£ per person per year)

Pre-1990 (not reviewed above)
Australia29

55

45

0.43

305

New South Wales30

77

23

0.16

475

26

74

0.32

1,225

40

60

1.67

485

United States *

74

26

1.24

-

Spain

31

69

-

1,665

France

100

0

-

790

65

35

-

2,735

Scotland

100

0

-

240

United Kingdom

100

0

0.75

150

United States

53

47

4.00

-

Canada

61

39

0.28

-

Switzerland

58

42

0.61

2,125

Sweden

31

United Kingdom

32

Post-1990 (reviewed above)

United States

Notes: ‘*’ denotes the only national study to explicitly estimate the cost of occupational asthma. ‘-’ means that these data were not provided.
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3.

OVERVIEW OF METHODOLOGY

Introduction
The study is based on a cost-of-illness (COI) framework, which provides information on
the economic cost33 of a disease to society. COI studies thus estimate the amount society is
spending on a particular disease and by implication the resources (money) that would be
saved if the disease were eliminated. Typically, COI studies do not include the wider costs
associated with illness, such as pain and suffering34. In the present study, however, we
include these wider costs, where possible.
Our approach to estimating the social cost of new incident OA in Great Britain is outlined
in detail below. We begin by distinguishing between prevalent-based and incidence-based
approaches, and explain why we use the latter. Next, we identify the various cost
components that comprise the social cost of OA. The section finishes by looking briefly at
the limitations of COI studies.

Study Design
Incidence or Prevalence Based Costing
There are two approaches to COI studies: (1) the prevalence and (2) incidence approaches.
Incidence Approach
Many diseases give rise to costs for years after first diagnosis. The true total cost of a
disease must account for all the costs incurred as a result of that disease from the time of
diagnosis to the time of cure or the death of the individual - i.e. the lifetime stream of
incremental35 costs associated with the disease.
The incidence approach estimates the total lifetime cost of a disease from the year in
which the disease is first diagnosed, over its natural course. The total cost of the disease is
equal to the sum of the present value costs of disease-related events over the lifetime of
each individual with the disease. Moreover, for each year post-diagnosis, costs are only
incurred if the individual survives to that year, and the number of years of survival postdiagnosis will vary from one individual to another. It is thus the expected, or average,
incremental lifetime stream of costs that is of interest, as opposed to simply the
incremental lifetime costs. To estimate this expected value requires data over the history of
a disease and life of the patient, such as disease incidence, survival probabilities, and the
natural course of the disease and associated disease-related events, as well as the impact of
the disease on lifetime employment36. Following a group of workers in the workplace and
a control group (not exposed to the occupational asthma risk-factors) could require a
lengthy follow-up period. Collecting this type of data is, of course, very resource intensive.
Moreover, forecasting the future cost of incident cases can require epic assumptions37.
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Prevalence Approach
The prevalence approach estimates the total costs of a disease incurred during a given
time period, typically a year. All disease-related events that occur in that period are costed,
regardless of when the diagnosis of the disease occurred. At the same time, all diseaserelated events experienced by current patients in subsequent years are not captured.
As mentioned, the time period chosen is typically one year, and the year is selected to
coincide with the availability of data; that is, the most recent year for which data exist for
all disease-related events and associated cost items to be included in the analysis. When
data are not available for the chosen time period, then predictions must be made on the
basis of past or current trends. The alternative is to omit these items from the analysis.
Clearly, this approach is less data intensive than the incidence method and is therefore the
more commonly used approach. However, in contrast to the incidence approach, the
prevalence approach does not provide a baseline against which policy interventions can be
measured. It is therefore not as useful as the incidence approach for evaluating the
effectiveness of prevention programmes38.
Approach Adopted in this Study
As Figure 1 illustrates, the number of cases of occupational asthma (OA), in total and by
severity, will vary from year to year, depending on the annual incidence of new cases,
improvements in the severity of individuals’ OA (e.g. as a result of being removed from
the sensitising agent or having workplace exposure reduced through the implementation of
mitigation measures) or due to death. Therefore, even if unit costs remained constant in
real terms over time, the true total cost of OA will still change with time, as the annual
‘stock’ of OA cases (by severity) changes. Taking a snap-shot of total costs in a given year,
as a prevalence-based study would do, does not provide a reliable measure of the total
annual costs of OA in the following year.
Moreover, new cases reported in any year will give rise to costs in future years, as well as
in the current year. A prevalence-based study will, typically, fail to take this into account,
thus severely underestimating the true cost of new cases of OA within the annual ‘stock’ of
all OA cases.
The RIA of the Draft Approved Code of Practice on Occupational Asthma (post
consultation)39 used a combination incidence-prevalence based approach, in which the
average total annual cost per new incident case of OA was first computed. This annual cost
per case was in turn applied to an estimate of annual new incident cases, to derive the total
annual cost of new incident OA. Assuming that the estimated annual number of new cases
remained constant over a 10-year period, the present value total annual cost of new
incident cases of OA over this period was subsequently calculated.
The present study adopts a similar overall approach, but we work with present value
lifetime costs per new case (per individual) and attempt to provide a greater level of
disaggregation (e.g. by gender, by occupation and by sensitising agent). More ‘impact
categories’ are also included and a distinction is made between ‘survivors’ and ‘nonsurvivors’. Details of the approach used to calculate the total costs of OA in this study are
provided in Appendix 3.1, which can be found at the end of this section.
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Figure 1: Incidence-based Approach versus Prevalence-based Approach

INCIDENCE- BASED APPROACH

OA (sev, n-1)

OA (sev, n) = OA (sev, n -1) + New OA (sev, n) – Imp OA (sev, n-1)

OA (sev, n+1)

OA (sev, N)

OA (mod, n+1)

OA (mod, N)

OA (mild, n+1 )

OA (mild, N)

Imp OA (sev, n -1)

OA (mod, n -1)

OA (mod, n ) = OA (mod, n-1) + New OA (mod, n) – Imp OA (mod, n-1) + Imp OA (sev, n-1)
Imp OA (mod, n1)

OA (mild, n -1)

OA (mild, n ) = OA (mild, n-1) + New OA (mild, n) – Imp OA (mild, n-1) + Imp OA (mod, n-1)
Imp OA (mild, n1)
No OA (n)

PREVALENCE- BASED APPROACH

Notes: OA denotes the total number of cases of occupation asthma of given severity (sev = severe OA, mod = moderate OA, mild = mild OA) reported in a given year, n. Other notation refers to: N = year of cure
or the death of the victim, New = new cases of assessed OA (by severity), and Imp = improvements in OA symptoms as a result of reductions in, or removal from, exposure to sensitising agent.
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While we set out to distinguish impacts and costs by gender, occupation and sensitising
agent, once we started to collate the necessary data, it immediately became apparent that
we would not be able to differentiate between occupations exposed to a specific sensitising
agent. In fact, for many ‘direct’ impacts it has also not proved possible to differentiate
between males and females, or between sensitising agent. The analysis has therefore been
limited to estimating total lifetime costs for six case study sufferers of OA, namely:
•

Development of OA in an ‘average’ male and female worker exposed to
isocyanates.

•

Development of OA in an ‘average’ male and female worker exposed to latex or
gluteraldehyde.

•

Development of OA in an ‘average’ male and female worker exposed to flour or
grain.

As shown in Appendix 1, results for these six case study sufferers of OA are multiplied by
newly incident cases in Great Britain to derive an estimate of the total OA cost for each
sensitising agent. The results of the case study sufferers are also extrapolated to other
newly incident cases of OA arising from exposure to other sensitising agents, in order to
estimate the total cost of OA for Great Britain.

Cost Components
In general, when assessing the benefits of health improvements, or conversely, the costs of
a disease, one would ideally attempt to calculate the value of reduced health risks to
everyone affected (e.g. the worker, their family and friends, the employer and wider
society). The value of a reduction in the risk of OA, as measured by economists, is given
by the sum of all individuals’ maximum willingness-to-pay (WTP) for that reduction in
risk. An individual’s WTP to avoid OA – or any occupational illness - will comprise
various components, which are typically grouped into three broad categories:
•

direct (resource) costs;

•

indirect (opportunity) costs; and

•

quality-of-life (or ‘human’) costs.

Directly estimating WTP for a reduction in an occupational illness - for example, using
survey-based methods - is a complex and data-intensive exercise. Such an exercise is
beyond the resources of this study. Nonetheless, individual’s WTP can be approximated by
estimating the cost of as many of the component parts as possible, and then adding them
together, being careful to avoid double counting. This alternative approach to directly
measuring WTP is adopted in this study.
Direct costs arise from the consumption of medical and non-medical resources as the
result of OA:
•

Medical costs comprise incremental expenditure for:
•

primary care (e.g. GP visits);

•

secondary care (e.g. hospital admissions and outpatient care);

•

medication; and

•

home care.
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•

Non-medical costs include:
•

incremental payments for transportation, for example, to use primary and
secondary care services; and

•

the cost of absenteeism (i.e. additional expenditure on goods and services over
and above what would have been incurred in the absence of OA).

In addition to direct costs arising from increased resource utilisation, there are the costs of
opportunities forgone by the OA sufferer and others. Economists refer to the cost of these
forgone opportunities, rather appropriately, as opportunity costs (and indirect costs in the
context of COI studies). For example, time spent at a general practice or at home sick is
time that could have otherwise been spent on productive (work) or leisure activities. The
opportunity cost of visiting the GP or being at home sick is given by the value attributed to
these forgone activities.
Finally, quality-of-life costs (also referred to as ‘human costs’) refer to the value
individuals attribute to the pain and suffering that victims and loved ones experience as a
result of a disease. Most people would be willing to pay something to avoid the pain and
suffering that comes with OA, as well as witness friends and family avoid similar anguish.
These components of individual WTP are summarised in Figure 2. A more formal
derivation of the components of WTP is provided at Annex A.
In addition, OA gives rise to other costs, which are not necessarily captured by individual
WTP. Resource (direct) costs also arise from administering insurance and benefits claims;
incurred by Government and the private sector. Employers also incur costs as result of
absenteeism and labour turnover that may not be reflected in employer wage rates. These
costs to the employer could be classified as either direct or indirect costs, as they involve
an element of foregone productivity, as well as additional resource use (e.g. for
recruitment). For the purpose of this study the employer cost of absenteeism and labour
turnover are treated as indirect costs.
Thus, for the purpose of this study, the present value lifetime cost to society per new case
of OA (by agent and gender; and by ‘survivors’ and ‘non-survivors’) is given by:

Individual total maximum WTP (differentiated between costs incurred by
‘taxpayers’ and the individual, family and friends)
+

Costs of health services in excess of what an individual pays for them
(incurred by ‘taxpayers’)

+

Employer cost of absenteeism and labour turnover (not captured by individual
maximum WTP)

+

Administrative costs (incurred by ‘taxpayers’ and employers)

The study therefore generates total lifetime costs for each of the case study workers,
differentiating between costs incurred by (a) the individual, (b) employers and (c)
‘taxpayers’ or Government. The sum of (a) to (c) is taken as the social cost of OA.
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INDIRECT
COSTS

WTP to ‘Human
Costs’

OA sufferer

Friends and family

OA Sufferer

Payments made by third
parties (tax)

Payments made directly by
OA Sufferer

Payments made by third
parties (tax)

Value of Forgone
Productive Time
Value of Forgone
Leisure Time

DIRECT
COSTS

TOTAL MAXIMUM WTP

Figure 2: Components of Individual Willingness-to-Pay and Other Costs of OA

Medical Resource
Utilisation
Non-medical
Resource Utilisation

Cost Burden

Limitations of COI Studies
COI studies help identify the different components of the economic cost of a disease and
the contribution of each sector to those costs. Some economists argue that this information
can be used to help determine medical research and policy priorities by highlighting areas
where inefficiencies may exist and cost savings be made40. However, other economists
suggest that COI studies simply identify areas of greatest economic burden, and tell us
nothing about the most efficient way to reduce that burden, or whether society should even
commit resources to reducing it at all.
COI studies, by simply identifying an area of expenditure as high, do not by themselves
suggest wasteful and inefficient resource use; without information on the benefits (or
health outcomes) gained, it is not possible to evaluate whether expenditure in a particular
area is inefficient41.
The cost savings of either fully or partially eliminating a disease will tend to be
overestimated by a COI study. Some capital investments (e.g. clinics) will continue to be
required when diseases are only partially prevented; hence, marginal cost savings will be
less than average cost savings, as predicted by COI studies.
Even if the cost savings from eliminating a disease are high, the costs of treatment and
prevention could be equally high. A COI study provides no information on the costs of
prevention. The real issue for decision-making is where health gains can be made at low
cost. This requires a broader economic analysis, in which both the costs and outcomes
(benefits) are assessed42. That is, decisions should be made that maximise the benefits
(health outcomes) for the resources invested (cost-effectiveness analysis), or maximise the
difference between the measured benefits and the cost of realising those benefits (costbenefit analysis).
In COI studies, costs are monetary values placed on health care treatment, private costs and
foregone productivity, typically measured by lost earnings. Benefits, though not explicitly
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measured, are the cost savings arising from reducing the incidence of the disease. In costbenefit analysis, costs are defined as a loss in welfare, and a benefit is defined as any gain
in welfare. Economic costs, which arise from decisions to commit resources to one activity
and not another, result in a loss in welfare (or forgone benefit) that would have been
realised had the alternative activity been undertaken. Cost-benefit analysis explicitly
estimates and values both the costs and benefits of alternative possible uses of the
resources used to prevent the disease in question; using the resources to address a different
disease may yield greater net benefits for society. In contrast, COI studies cost the existing
patterns of diagnosis, treatment and rehabilitation without questioning the relative net
benefit of other possible uses of those resources43.

- 35 -

Appendix 3.1: Model for Calculating the Costs of OA
The present value total cost of newly incident cases of OA in Great Britain is calculated
according to Equation 1.

a
n
PVTC GB
=!

g

Equation 1

o

! ! PVALCC

n
ago

" NC nago

Where:

a

=

Sensitising (or causative) agent

g

=

Gender

o

=

Occupation

n
PVTC GB

=

Present value total cost of new incident cases of OA in Great Britain in year n,
where n is the year in which the latest new incident data for OA is available (in
this case 2003)

n
ago

=

New cases of OA assessed in year n from exposure to agent a by individual of
gender g and occupation o

PVALCC nago

=

Present value (weighted average) total lifetime cost per case of OA due to
individual of gender g and occupation o being exposed to agent a (weighted
average lifetime cost between ‘survivors’ and ‘non-survivors’ – see below)

NC

This structure allows PVALCC nago to be calculated independently of NC

n
ago

, which allows

it to be applied to new cases of OA assessed in any future year, as new incidence data
becomes available.
The total lifetime costs associated with OA will typically differ for those that survive and
those that die of it. It is therefore necessary to make a distinction between so-called
‘survivors’ and ‘non-survivors’. The former are defined as individuals who are diagnosed
with OA, but do not die of it; the latter are defined as individuals that die of OA at some
point post-diagnosis.
The present value total lifetime cost of OA due to individual of gender g being exposed to
agent a, is estimated separately for survivors and non-survivors. The average cost for both
together – i.e. the value of PVALCC nago used in Equation 1 – is calculated as the weighted
average of lifetime costs for survivors and non-survivors, using the proportion of new
cases in each group, as follows (by causative agent, occupation and gender)44:
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PVALCC
=

PVLCC for survivors (see Equation 2)

x

Proportion of survivors in newly assessed cases of OA

+

PVLCC for non-survivors (see Equation 3)

x

Proportion of non-survivors in newly assessed cases of OA

The output generated by Equation 1 represents the maximum realisable benefit from
measures designed to reduce the incidence of new cases of OA in any future year.
Survivors

PVLCC(s)

n
ago

t =e

=

TIADC tago

! (1 + r )

t "n ( x )

t =n ( x )

t =e

+

TIAIC tago

! (1 + r )

Equation 2

t "n ( x )

t =n ( x )

Where:

e

=

Life expectancy of individual of gender g (i.e. the expected age of death in the
absence of OA) (years)

x

=

Average age of individual of gender g and occupation o when diagnosed in year
n with OA as a result of exposure to agent a (years)

t

=

Age of individual of gender g and occupation o exposed to agent a (x at n
e)(years)

PVLCC (s ) nago

=

Present value total lifetime cost of a “survivor” of gender g and occupation o,
diagnosed in year n as suffering from OA as a result of exposure to agent a (£
per person)

TIADC tago

=

Total incremental annual direct cost incurred by society at age t due to an
individual of gender g and occupation o being diagnosed at age t = x with OA as
a result of exposure to agent a (£ per person per year)

TIAIC tago

=

Total incremental annual indirect cost incurred by society at age t due to an
individual of gender g and occupation o being diagnosed at age t = x with OA as
a result of exposure to agent a (£ per person per year)
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!t!

Non-survivors

PVLCC(ns)

n
ago

= ACPM

n
ago

t = d "1

+

TIADC tago

! (1 + r )

t =n ( x )

t "n ( x )

t = d "1

+

TIAIC tago

! (1 + r )

Equation 3

t "n ( x )

t =n ( x )

Where:

d

=

Average age (t) of individual at death from OA (years)

PVLCC (ns ) nago

=

Present value total lifetime cost to a “non-survivor” of gender g and occupation
o, diagnosed in year n as suffering from OA as a result of exposure to agent a,
but who dies as a consequence of OA at, on average, age d, where d < e (£ per
person)

ACPM nago

=

Average (present value) cost of premature mortality if an individual of gender g
and occupation o suffering from OA as a result of exposure to agent a dies at, on
average, age d (£ per person)
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4.

DIRECT COSTS

Introduction
The cost-of-illness approach that we have adopted divides the economic cost of an
occupational disease into:
(1) Direct costs – the resource cost of using health care resources to diagnose, treat and
rehabilitate workers suffering from occupational asthma (OA), and the private medical
and non-medical costs incurred by the ill worker.
(2) Indirect costs – the opportunity cost of forgone productivity.
This section considers the former, distinguishing between medical costs incurred by the
National Health Service (NHS) and thus tax payers, and those incurred by the individual.
Additional expenditures made by individuals as a direct consequence of OA, and by the
Government in administering relevant benefits, are also considered.
Details of the calculations underpinning the direct cost estimates reported in this section
can be found in Appendix 4.1.

Medical Resource Utilisation
At the outset we need to introduce a key assumption, which is needed for practical reasons:
to estimate the direct medical costs of OA we assume that the cost of treating OA is
roughly equivalent to the cost of treating conventional asthma. In our experience,
physicians do not treat OA any differently to asthma, since treatment is based solely on the
type and level of symptoms. Nonetheless, the milder asthmatic (who might have an
occupational contribution) will be less likely to identify, or the GP to recognise, that they
have asthma as the symptoms are currently mild and easily controlled. Because the average
OA patient has, on average, more severe disease than the 'average' asthmatic (although we
cannot say by how much) we will be under-estimating direct medical costs by assuming
that the identified ‘average’ OA patient is equivalent to the ‘average’ non-occupational
asthmatic. However, health service data is only available for the treatment of asthma, not
OA.

Primary Care
Individual visits to a general practice have been divided into planned (periodic reviews,
set-up by the practice) and unplanned (emergency, instigated by the patient) consultations,
on the basis of sub-groups defined in Neville et al (2003)45.Both planned and unplanned
have been further sub-divided into consultations with the GP or a practice nurse, since they
have different unit costs. Again, the basis of the split is data from Neville et al.
Planned Visits
In the sample of 6,468 adult asthmatics (aged 16-74) studied by Neville et al, over a 12month period, there were 1,996 planned consultations with a general practice GP. This

- 39 -

equates to 0.31 planned consultations with a GP, on average, per asthmatic per year. A
total of 4,634 planned consultations with a practice nurse were also observed in the sample
over a 12-month period (or 0.72 planned consultations with a nurse, on average, per
asthmatic per year).
In extrapolating the Scottish data in Neville et al to the rest of the Great Britain, we make
the reasonable assumption that an asthmatic in England and Wales will, on average, visit a
general practice (for planned and unplanned consultations) the same amount per annum as
an asthmatic in Scotland. It is important to note however, that the age range considered by
Neville et al extends to 74 and there are likely to be very few, if any, patients working with
OA between the ages of 65 and 74. As consultation rates rise after the age of 65, and it
may be there is also a slight increase in diagnostic tendency over the age of 65, it is likely
that we are overstating the size of the impact on adults of working age.
No data are available to estimate planned consultation rates by gender or sensitising agent.
Thus, we assume that consultation rates do not vary across individuals with OA.
The estimated cost of consulting a GP at a general practice in 2004 ranged from a low of
£16 (a 9.36 minute consultation, excluding direct care staff costs and without qualification
costs) to a high of £28 (a 12.60 minute consultation, including direct care staff costs and
with qualification costs)46. The estimated cost of consulting a general practice nurse in
2004 ranged from £12 (without qualification costs) to £14 (with qualification costs).
Based on the above data and assumptions, the health service cost of planned general
practice visits for one of our case study sufferers of OA ranges from £14 to £19 per person
per year (see Equation 4 in Appendix 4.1).
Unplanned Visits
In the same sample of adult asthmatics studied by Neville et al, over a 12-month period,
there were 5,722 unplanned consultations with a GP at a general practice (or 0.88
unplanned consultations with a GP, on average, per asthmatic per year), and a total of 934
unplanned consultations with a practice nurse (or 0.14 unplanned consultations with a
nurse, on average, per asthmatic per year). Again, due to a lack of evidence to the contrary,
we assume that consultations rates do not vary across individuals with OA.
Using Equation 5 in Appendix 4.1, the health service cost of unplanned general practice
visits for one of our case study sufferers of OA therefore ranges from £16 to £27 per
person per year.
The total health service cost of planned and unplanned general practice consultations by
each of our case study individuals thus ranges from £30 (£14 + £16) to £46 (£19 + £27) per
person per year.

Medication
There are two aspects to the cost of medication for treating asthma and OA; first, the
prescription cost to the individual, and second, the cost to the National Health Service
(NHS).
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Cost to Individual
A charge on NHS prescriptions was introduced on 1st of June 1952. The charge was made
in respect of items prescribed on forms for dispensing and in respect of items supplied by
dispensing GPs. In 2004-05 prescription charges in England and Scotland were £6.40 per
item. In Wales, however, from 1st of October 2004 the charge was £5.00 per item47. In
2000 the Welsh Finance Minister reformed prescription charges, abolishing charges for
anyone under 25 and announcing that prescriptions will be free by 2007. Prescription
charges are also under review in Scotland.
There are a number of exemptions from paying prescription charges; the main ground for
exemptions relate to age, income level, and chronic medical condition. According to the
Scottish Executive about 91% of prescriptions in Scotland were dispensed to those exempt
from charges. The proportion in England is, likewise about 91%, while in Wales the
proportion is about 93%. This means that the amount actually paid by the average patient
will be substantially lower than the listed charge.
From the 2004 Prescription Charge Analyses for items dispensed in the community for
each of England, Scotland and Wales we have estimated the weighted average prescription
charge, after exemptions, for Great Britain to be about £0.55 per item. With no exemptions
the weighted average prescription charge for Great Britain is about £6.30 per item. The
weights are based on the total BNF Chapter 3 (Respiratory Systems) Net Ingredient Cost
(NIC) for each of England, Scotland and Wales as a proportion of total BNF Chapter 3
NIC for Great Britain. As no data are available on the average rate of exemptions for the
typical asthmatic, we work with both figures, thus generating a lower and upper cost
estimate.
In total just under 60.4 million BNF Chapter 3 items were dispensed. We assume that
half48 of these items were dispensed to the approximately 5.05 million asthmatics in Great
Britain49; equivalent to about 6 items per asthmatic (see Table 23). Therefore, on average,
each asthmatic or sufferer of OA will spend between £3 and £38 per year on medication
dispensed in the community, depending on what exemptions they receive.
BNF Chapter 3 includes a large amount of prescription items for children with asthma. To
the extent that adults of working age, on average, require more prescriptions per annum
than children, we will understate the true cost per adult worker. However, this bias will be
partially offset, since the figures also include adults over 60-65 years of age, who will
likely need, on average, more prescriptions per annum than adults of working age.
Cost to Health Service
As shown in Table 23, the roughly 60.4 million BNF Chapter 3 items dispensed in Great
Britain in 2004 had a NIC of just over £912 million; giving an average NIC of about £15
per item. We estimated that the average asthmatic receives prescriptions for about 6 items
per year. Subject to the caveats listed above, the NIC of prescriptions dispensed in the
community for treating each of our case study individuals is thus close to £90 per person
per year.
There is a further caveat arising from the fact that the figures in Table 23 include a large
amount of prescriptions for children with asthma. Many of these prescriptions will have a
lower dosage, thus making them less expensive relative to those given to adults. While this
does not affect the charges to the individual, it does mean that we could be understating the
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estimated costs to the health service. To allow for this we have removed those BNF
Chapter 3 items, in our judgement, not likely to be prescribed to sufferers of OA
(including: Allergic Emergencies, Anti-Histamines, Aromatic Inhalations, Hyposensitisation and Oxygen). This leaves us with about 49.2 million BNF Chapter 3 items
dispensed in Great Britain in 2004 at a NIC of just over £821 million; giving an average
NIC of about £17 per item. The NIC of prescriptions dispensed in the community for
treating one of our case study individuals now rises to about £100 per person per year.
On top of the NIC the health service also incurs dispensing fees, transitional payments,
professional allowances, etc., which averaged about £1.71 per prescription across all
prescriptions dispensed in 2004. This adds a further £10 per person per year to the
estimated NIC of prescriptions dispensed to treat OA; giving gross medication costs of
about £100 to £110 per person per year. Of course, the cost to the Exchequer is reduced by
the charges paid by individuals, which we estimated at between £3 and £38 per person per
year.

Table 23: Cost of Prescriptions Dispensed in the Community in Great Britain in 2004: BNF Chapter 3
Items Dispensed a

Net Ingredient Cost b

Average NIC

(thousand)

(£ thousand)

(£ per item)

All items

60,347

912,264

15.12

Working adults only

49,158

821,111

16.70

Source: Prescription Cost Analysis England 2004, Prescription Cost Analysis Wales 2004 and Prescription Cost Analysis
Scotland 2004
Notes: a A prescription item refers to a single item prescribed by a doctor (or dentist/nurse) on a prescription form. If a
prescription form includes three medicines it is counted as three prescription items. b NIC refers to the cost of the drug
before discounts and does not include any dispensing costs or fees. It does not include any adjustment for income obtained
where a prescription charge is paid at the time the prescription is dispensed or where the patient has purchased a prepayment certificate.

Secondary Care
Secondary care comprises (a) hospital inpatient services or hospital admissions and (b)
hospital outpatient services.
Hospital Admissions
In the sample of adult asthmatics studied by Neville et al there were also 210 hospital
admissions over a 12-month period. This equates to 0.03 hospital admissions, on average,
per asthmatic per year. As with primary care services, it is likely that we are overstating the
size of the impact on adults of working age, given that the sample of 6,468 adult asthmatics
extends to the age of 74, and people over the age of 60-65 are more likely to require
hospitalisation for asthma than adults of working age.
Unit costs for hospital inpatient and outpatient services, as well as the number of bed-days
per admission, are available from returns to the Department of Health by Trusts, as
documented in the NHS Reference Cost annual publications. We have calculated weighted
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unit costs (average, low and high) for hospital inpatient bed-days for the treatment of
asthma from the 2004 NHS Reference Costs for England. These are shown in Table 24.
The weighted national average cost per inpatient bed-day for the treatment of asthma is
£755 (range given by lower and upper quartile: £557 to £1,206 per inpatient bed-day). On
average, each hospital admission for the treatment of asthma in 2004 lasted about 3.5 days.
Assuming that the unit costs and average length of stay in hospital for England are also
representative of those incurred Scotland and Wales, the health service cost of hospital
inpatient services for one of our case study sufferers of OA thus ranges from £63 to £137
per person per year, with an average cost of £86 per person per year (see Equation 6 in
Appendix 4.1).
Outpatient Services
In the sample of adult asthmatics studied by Neville et al there were 694 hospital outpatient
visits over a 12-month period; equivalent to 0.11 hospital outpatient visits, on average, per
asthmatic per year. Again, it is likely that we are overstating the size of the impact on
adults of working age, for the reasons given previously. Also, as with inpatient services,
we assume that visitation rates do not vary across individuals with OA.
We have calculated weighted unit costs (average, low and high) for hospital outpatient
visits from the 2004 NHS Reference Costs for England. No costs are reported specifically
for the treatment of asthma, so we have taken a weighted average of the unit costs for
‘allergy’ care and ‘respiratory’ care, where the weights are based on the number of
attendances for each care service as a proportion of total attendances for both services. The
estimated weighted national average cost per outpatient attendance is £124 (range given by
lower and upper quartile: £85 to £135 per outpatient attendance).
Assuming that the unit cost for England are also representative of those incurred elsewhere
in Great Britain, the health service cost of hospital outpatient services for one of our case
study sufferers of OA ranges from £9 to £15 per person per year (see Equation 7 in
Appendix 4.1). The average cost is £13 per person per year.
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Table 24: Estimated Weighted Average Cost of Hospital Admissions and Bed-days per Admission in England

HRG
Code

HRG Label

National
Average Unit
Cost (£)

FCS

Interquartile Range of Unit
Costs

Bed-days

Average

No. of Data
Submissions

(number)

(bed-days / FCS)

(number)

Lower Quartile Upper Quartile
(number)

Elective Inpatient

Non-elective Inpatient

D21
D22

D21
D22

(£ per bed-day)

(£ per bed-day)

(£ per bed-day)

Asthma with cc
Asthma without cc

173
573

1,796
1,128

812
636

2,296
1,641

1,091
2,002

6.3
3.5

64
130

Weighted average

746

1,283

676

1,793

3,093

4.1

194

Asthma with cc
Asthma without cc

6,922
38,337

1,189
667

803
511

1,738
1,099

40,172
116,734

5.8
3.0

433
643

Weighted average

45,259

747

556

1,197

156,906

3.5

1,076

Weighted average

46,005

755

557

1,206

159,999

3.5

1,270

Source: NHS Reference Costs 2004, Department of Health
Note: Asthma with and with out complications (‘cc’).
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Non-medical Resource Utilisation
Transportation
An individual suffering from OA is likely to experience an increase in travel demand for
some purposes and a decrease for others. For instance, during periods of absence from
work individuals will save on daily commuting costs that would have otherwise been
incurred. At the same time, individuals may be required to visit hospital or general
practice, necessitating additional travel expenditures. We estimate both below.
Foregone Commuting Expense
In Annex B we concluded that an individual suffering of OA would lose, on average, 3.5
working days per year (with a range of 0.6 to 8.6 days, depending on severity). The data
did not permit the derivation of specific figures by gender or sensitising agent, so we
assume that all sufferers of OA take, on average, this number of days in sick leave per
year. Furthermore, it was not possible to ascertain whether the 3.5 days sick leave included
time lost due to hospital admissions, primary care consultations, etc. Consequently, we
assume that 3.5 days (and associated range) represents a lower bound for the average
person with OA. Based on the following assumptions, a sufferer of OA would lose, on
average, an additional 1.2 days per year:
•

The individual loses 0.5 working days per general practice consultation and per use
of hospital outpatient services.

•

The individual loses 1.0 working day for every hospital inpatient bed-day.

We therefore adopt 4.7 days as an upper bound for the total number of days off work per
year for the average person with OA. This means that the average sufferer of OA will
make between 7.0 and 9.4 (assuming 2 trips per day) fewer trips to and from work per
year.
Some people with relatively mild OA could miss 1.8 (0.6 + 1.2) working days per year,
while others with more severe OA could miss 9.8 (8.6 + 1.2) working days per year. The
range of forgone commuting trips is therefore between 3.6 and 19.6 trips per person per
year.
In 2001, the most recent year for which data are available, 73% of all commuting trips
were made by car, 5% by bus, 7% by train and 14% by ‘other’ (e.g. cycling or walking)50.
The average length of a trip to work (one-way), by mode and gender was: car (9.6 miles),
bus (5.0 miles), train (18.5 miles), male (average all modes, 10.3 miles) and female
(average all modes, 6.1 miles). Of males and females in employment, 2.6% and 4.3%,
respectively, worked from home and thus did not commute. The average was 3.4% for all
workers.
Using data from the Department of Transport and the AA Motoring Costs 2004 we have
computed average costs (to the individual) per passenger-mile for car travel (25 pence)51,
bus travel (19 pence) and rail travel (0.15 pence)52.
Combining the above data we derived a weighted average (across all modes) cost per
commuting trip of about £4.55 per round-trip. Adjusting for the proportion of the
workforce that work from home we estimate the annual savings in commuting costs as a
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result of being off sick to range from about: £15 per person per year (assuming 3.5 days
sick leave per year) to £21 per person per year (assuming 4.7 days sick leave per year).
Performing the same calculations using the gender specific data we estimate the annual
savings in commuting costs as a result of being off sick to range from about:
•

Males: £16 per person per year (assuming 3.5 days sick leave per year) to £22 per
person per year (assuming 4.7 days sick leave per year).

•

Females: £10 per person per year (assuming 3.5 days sick leave per year) to £13 per
person per year (assuming 4.7 days sick leave per year).

The full range of estimated forgone commuting costs is shown in Table 25; note that these
are savings to the individual.

Table 25: Approximate Range of Forgone Commuting Costs Due to OA (2004 prices) (All figures are
per person per year)
Person with
Milder OA

Average Person with OA

Person with
More Severe
OA

3

Working days lost (days)

1.8

3.5

4.7

9.8

Round-trips avoided (trips)

3.6

7.0

9.4

19.6

Male

8

16

22

46

Female

5

10

13

27

All

8

15

21

43

Savings (£) in commuting costs:

Note: Savings are rounded to the nearest £.

Travel to Primary and Secondary Care
According to Curtis and Netton (2004) the average time spent travelling by a GP when
making a home visit is about 12 minutes (round-trip by car). Accepting that this is typical
of a journey from a patient’s place of residence to a general practice, we have assumed that
each consultation with a GP or practice nurse also takes 12 minutes round-trip. Based on
the assumptions listed below we estimate that visits to a general practice for planned and
unplanned consultations will cost, on average, £5 per person per year:
•

Individual travel by car and that the sole purpose of the trip is to visit the general
practice.

•

A person with OA will visit a general practice, on average, a total of 2.05 times per
year (total of planned and unplanned consultations from above).

•

The weighted average speed on all urban non-motorway roads is 31 mph
(calculated from Department of Transport statistics).

•

The average costs (to the individual) per passenger-mile for car travel is 25 pence.
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•

The value of time to the individual when commuting is 9 pence per minute (2004
prices)53.

Curtis and Netton (2004) also report the average length of a journey by paramedic units,
emergency ambulance services and patient transport services as 44 minutes (round-trip).
Accepting that this is typical of a journey from a patient’s place of residence to a secondary
care unit, we have assumed that each hospital admission and hospital outpatient attendance
also takes 44.4 minutes round-trip. Based on following additional assumptions to those
listed above, we estimate that visits to hospital for inpatient and outpatient services will
cost, on average, £1 and £2 per person per year, respectively:
•

The sole purpose of the trip is to visit the hospital.

•

A person with OA will be admitted to hospital, on average, 0.03 times per year
(estimated above).

•

A person with OA will attend hospital for outpatient services, on average, 0.11
times per year (estimated above).

•

The weighted average speed on all roads (urban, rural and motorway) is 52 mph
(calculated from Department of Transport statistics).

Therefore, an individual with OA will incur travel costs, on average, of around £8 per year
to engage primary and secondary care services.

Other Additional Expenditures
In previous HSE costing analyses it has been suggested that while an individual is
incapacitated they may be forced to shop in neighbourhood (local) stores, which, while
more accessible, will tend to be more expensive than outlets that would entail some travel,
such as out-of-town superstores. For example, in HSE (1999)54, it was assumed that half of
those individuals absent from work for over a week due to injury or illness would incur an
additional 10 per cent on their average weekly grocery bill.
In 2003-04 the average weekly expenditure of households in Great Britain on ‘groceries’ defined to include expenditure categories ‘Food & non-alcoholic drinks’ and ‘Alcoholic
drinks, tobacco & narcotics’ - was just over £55 (ONS, Family Spending 2003-04). For
those individuals off work for over a week, an additional 10% on the weekly grocery bill
would equate to £5.50. Given the only half of these individuals will incur this increment in
expenditure the expected cost per such individual is £2.25 per week. Above we estimated
that the average sufferer of OA will lose 3.5 to 4.7 working days per year (or one working
week per year, if we round-upwards). The average sufferer of OA will therefore spend an
additional £2 per year on groceries.
While the suggestion that a households grocery bill will increase for the reasons given in
HSE (1999) seems intuitively correct, no explanation is provided to support either the 10%
increase in weekly expenditure or that assumption that only half of those individuals off
work for over a week actually incur this extra expense. We therefore do not include this
component in our analysis of lifetime costs per individual.
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Administrative Costs
In paying benefits to individuals and reimbursing Statutory Sick Pay (SSP) to employers
the Department of Work and Pensions (DWP) incurs administrations costs. During 2004
the department’s expenditure on ‘working-age benefit’ amounted to about £15,468
million55. These benefits include SSP, Incapacity Benefit (IB), Industrial Injuries
Disablement Benefit (IIDB), Income Support, Severe Disablement Benefit, Job Seekers
Allowance, Earning Top Up, etc. The associated administration costs totalled £2,827
million. Therefore, for every £ of benefit disbursed the department incurs administration
costs of about 18 pence.
In Section 5 we assess the cost to employers of absenteeism due to OA. As part of the
calculations we work out the expected SSP reimbursement to employers per year, by
severity of asthma (see Table 41). Based on these estimates, we have computed the annual
administration costs associated with SSP reimbursements to employers. In doing so, we
assume that the cost of administering the reimbursement of £1 of SSP is the same as
administering £1 of all working-age benefits. The results are shown in Table 26.

Table 26: Estimated Annual DWP Administration Costs Relating to SSP Reimbursements to
Employers for Sickness Absence Due to OA (2004 prices) (£ per person per year)
Working Days Lost Per Asthmatic Per Year
Sector

Average

Mild

(days per year)

(days per year)

3.5
(£ per year)

1.8
(£ per year)

Moderate

Severe

(days per year)

(days per year)

4.7
(£ per year)

9.8
(£ per year)

Latex:
Male

-

-

-

11

Female

-

-

2

14

Male

-

-

1

14

Female

-

-

2

15

Male

-

-

2

14

Female

-

-

3

15

Iscocyanates:

Flour & Grain:

Note: Employers are not able to recover any SSP paid to ‘mild’ or ‘average’ OA sufferers among our case study individuals – see
Section 5 for an explanation.

In Section 5 we also assess the expected losses in income to individuals, who change job as
a result of illness due to OA. In performing the calculations we estimate the maximum IB
and IIDB each individual, by gender and sensitising agent, is likely to receive, on average,
per year. Again, assuming that the cost of administering the disbursement of £1 of IB and
IIDB is the same as administering £1 of all working-age benefits, we have estimated the
annual administration costs associated with making such benefit payments to our six case
study workers. The results are shown in Table 27.
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Table 27: Estimated Annual DWP Administration Costs Relating to Gross IB and IIDB Payments to
Individuals Due to Income Losses from Change in Job Status Due to OA (2004 prices) (£ per person
per year)
All Sensitising Agents
Male

Female

IB & IIDB awards

2,100

2,060

DWP admin costs

378

371

Summary of Total Direct Costs
The estimated direct resource costs due to OA for each of our six case study individuals,
by cost component, are presented in Table 28. A range of estimates are presented for the
‘average’ sufferer of OA, where available. For 'commuting' and 'DWP administration costs'
the range is based on the ‘central’ estimates of the number of total working days lost per
year - that is, 3.5 (lower bound) to 4.7 (upper bound) days. The estimated additional
expenditure on groceries of £2 per person per year, as a result of being off work is not
included in the table, for the reasons set out above.
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Table 28: Direct Resource Cost of OA for Six Case Study Individuals (2004 prices, £ per person per year)
Cost Component

Incidence

Latex or Gluteraldehyde
Male

Female

Isocyanates
Male

Flour or Grain

Female

Male

Female

-13 to -10

-22 to -16

-13 to -10

General practice (planned )

taxpayers

+14 to +19

General practice (unplanned)

taxpayers

+16 to +27

Medication (gross)

taxpayers

+100 to +110

Prescription charges

individual

+3 to +38

Medication (net)

taxpayers

+62 to +107

Hospital admissions

taxpayers

+63 to +137

Outpatient services

taxpayers

+9 to +13

Commuting

individual

Additional transport

individual

DWP admin (SSP reimbursed)

taxpayers

Zero

Zero to +2

Zero to +1

Zero to +2

Zero to +2

Zero to +3

DWP admin (IB and IIDB)

taxpayers

+378

+371

+378

+371

+378

+371

Sub-total

taxpayers

+542 to +681

+535 to +676

+542 to +682

+535 to +676

+542 to +683

+535 to +677

Sub-total

individual

-11 to +30

-2 to +36

-11 to +30

-2 to +36

-11 to +30

-2 to +36

society

+531 to +711

+533 to +712

+531 to +712

+533 to +712

+531 to +713

+533 to +713

Total direct resource costs

-22 to -16

-13 to -10

-22 to -16
+8
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Appendix 4.1: Calculations for Components of Direct Cost
The annual cost of planned visits to a general practice is calculated in accordance with
Equation 4.

ACPGP ag = ACGP  RPGP ag + ACPN  RPPN ag

Equation 4

Where:

g

=

Gender (male or female)

a

=

Sensitising agent

ACPGP ag

=

Annual cost of planned general practice visits by individual of gender g with OA
as a result of exposure to agent a

RPGP ag

=

Rate of planned consultation with a GP at a general practice, on average, per year
by individual of gender g with OA as a result of exposure to agent a

ACGP

=

Average cost (to the health service) of consulting a GP at a general practice

RPPN ag

=

Rate of planned consultation with a nurse at a general practice, on average, per
year by individual of gender g with OA as a result of exposure to agent a

ACPN

=

Average cost (to the health service) of consulting a nurse at a general practice

The annual cost of unplanned visits to a general practice is given by Equation 5.

ACUPGP ag = ACGP  RUGP ag + ACPN  RUPN ag

Equation 5

Where:

ACUPGP ag

=

Total annual cost of unplanned general practice visits by individual of gender g
with OA as a result of exposure to agent a

RUGP ag

=

Rate of unplanned consultation with a GP at a general practice, on average, per
year by individual of gender g with OA as a result of exposure to agent a

RUPN ag

=

Rate of unplanned consultation with a nurse at a general practice, on average, per
year by individual of gender g with OA as a result of exposure to agent a
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The annual health service cost of hospital inpatient services is calculated according to
Equation 6.

ACHA ag = (TAHA ag  ABDHA)  ACBD

Equation 6

Where:

ACHA ag

=

Annual health service cost of hospital admissions for an individual of gender g
suffering from OA as a result of exposure to agent a

TAHA ag

=

Total number of hospital admissions per year by an individual of gender g
suffering from OA as a result of exposure to agent a

ABDHA

=

Average number of hospital bed-days per hospital admission for treatment of
asthma

ACBD

=

Average cost of a hospital inpatient bed-day for asthma

The annual health service cost of hospital outpatient services are calculated using Equation
7.

ACOP ag = TAOP ag  ACOP

Equation 7

Where:

ACOP ag

=

Annual health service cost of hospital outpatient services for an individual of
gender g suffering from OA as a result of exposure to agent a

TAOP ag

=

Total number of hospital outpatient visits per year by an individual of gender g
suffering from OA as a result of exposure to agent a

ACOP

=

Average cost of a hospital outpatient visits for asthma
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5.

INDIRECT COSTS

Introduction
The cost-of-illness approach that we have adopted divides the economic cost of an
occupational disease into:
(1) Direct costs – the resource cost of using health care resources to diagnose, treat and
rehabilitate workers suffering from occupational asthma (OA), and the medical and nonmedical private costs incurred by the ill worker.
(2) Indirect costs – the opportunity cost of forgone productivity. In this section we focus
on the latter, distinguishing between costs incurred by the worker and those incurred by the
employer.

Opportunity Costs: Individual
The indirect costs incurred by individuals are divided into (a) morbidity impacts and (b)
mortality impacts. In both cases two types of cost are incurred; financial costs and ‘qualityof-life’ (‘human costs’) costs.

Morbidity
Forgone Income
As reported in Annex C, prospective studies have shown that, in some cases, an
individual’s employment status is affected by OA. Possible outcomes include:
•

Returning to work with the same employer, performing the same job.

•

Returning to work with the same employer, but switching jobs.

•

Changing employer.

•

Retiring from the labour force.

These outcomes are summarised in Figure 3. To cost these outcomes we first estimated the
gross annual salary of the average male and female worker most likely to be exposed to the
sensitising agents: (a) latex and gluteraldehyde, (b) isocyanates and (c) flour and grain.
Using the 2004 New Earnings Survey (NES) for the UK, gross weekly wages were
computed for a typical male and female worker exposed to each set of agents. A weighted
mean, median, lower decile and upper decile gross weekly wage was calculated56. These
were simply multiplied by 52 to derive the gross annual salary. Next, we deducted income
tax payments and employee National Insurance Contributions to derive the net annual
salary57.
The reduction in net annual salary due to OA provides a measure of loss to the individual,
after allowing for any benefit payments58.
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Figure 3: Possible Impacts on Individuals’ Wage Income from Changes in Job Status Post-diagnosis

No

No

Assumed 100 % loss of wage income

Yes

Observed % change in wage income

No

Observed % change in wage income

Yes

Assumed zero % in wage income

Employed
in Different
Enterprise

Employed
in Same
Enterprise

Yes

Employed
in Same
Post

For each possible outcome in Figure 3 we assume that:
•

In 25% of cases the individual will remain with the same employer, performing the
same job. And that 30% of these individuals will experience a reduction in take
home salary of 20%.

•

In 25% of cases the individual will remain with the same employer, but switch jobs.
And that 20% of these individuals will experience a reduction in take home salary
of 20%.

•

In 15% of cases the individual will change employer. And that 85% of these
individuals will experience a reduction in take home salary of 50%.

•

In 15% of cases the individual will retire from the labour force. And that 100% of
these individuals will experience a reduction in take home salary of 100%.

The basis of these assumptions is outlined in Annex C. The studies reviewed also show
that at the time of follow-up about 20% of asthmatics are unemployed. We have assumed
that these individuals will ultimately find new employment, although some may retire from
the labour force. That is, in 35% (15% + 20%) of cases the individual is assumed to change
employer (and that 85% of these individuals will experience a reduction in take home
salary of 50%). We are therefore overestimating the salary loss if these individuals return
to work with the same employer, and underestimating the salary loss if these individuals
retire from the labour force.
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Before benefit payments are taken into account, the full range of estimated reductions in
gross and net salary, by gender and sensitising agent are summarised in Table 29 to Table
31. These values are based on the average net weekly salary. For example, a female worker
exposed to latex or gluteraldehyde could experience a loss of take-home pay anywhere
between £2,560 and £12,800 per year, depending on the impact of OA on their job status.
Although not shown, if we used the lower decile net weekly salary or upper decile net
weekly salary, the same female worker could experience losses in take-home pay ranging
from £1,345 to £6,715 per year (lower decile), and from £3,965 to £19,830 per year (upper
decile).

Table 29: Estimated Reductions in Annual Salary: Workers with OA from Exposure to Latex or
Gluteraldehyde (£ per person per year, gross and net)

Male
Employed in same enterprise and same post

Employed in same enterprise, but different post

Employed in different enterprise

Retired

Female

6,341

3,282 gross

4,610

2,560 net

6,341

3,282 gross

4,610

2,560 net

15,852

8,205 gross

11,524

6,401 net

31,704

16,410 gross

23,049

12,802 net

Table 30: Estimated Reductions in Annual Salary: Due to Workers with OA from Exposure to
Isocyanates (£ per person per year, gross and net)

Male
Employed in same enterprise and same post

Employed in same enterprise, but different post

Employed in different enterprise

Retired
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Female

3,736

2,599 gross

2,864

2,102 net

3,736

2,599 gross

2,864

2,102 net

9,340

6,496 gross

7,161

5,256 net

18,679

12,993 gross

14,322

10,512 net

Table 31: Estimated Reductions in Annual Salary: Due to Workers with OA from Exposure to Flour
or Grain (£ per person per year, gross and net)

Male
Employed in same enterprise and same post

Employed in same enterprise, but different post

Employed in different enterprise

Retired

Female

3,305

2,447 gross

2,576

2,001 net

3,305

2,447 gross

2,576

2,001 net

8,263

6,119 gross

6,440

5,003 net

16,526

12,237 gross

12,880

10,006 net

To estimate the average expected loss per individual per year, by gender and sensitising
agent, we have weighted each of the reductions in net annual salary listed in Table 29 to
Table 31 by the proportions of individuals assumed to fall into each of our four possible
employment outcomes (as per the percentages that accompany the bullet list above). It is
assumed that these proportions apply to both males and females, and across sensitising
agent, since we have no evidence on which to base gender and agent specific splits.
For example, the expected annual loss in take-home pay experienced, on average, by a
female worker exposed to latex or gluteraldehyde is given by:

£2,560



(0.25  0.30)

=

£192

£2,560



(0.25  0.20)

=

£128

£6,401



(0.35  0.85)

=

£1,904

£12,802



(0.15  1.00)

=

£1,920

Expected annual loss in take-home pay

=

£4,145

The results for each of our three case studies are shown in Table 32. In general, a worker
exposed to latex or gluteraldehyde will experience, on average, a greater loss of take-home
pay than one exposed to either isocyanates or flour or grain (with isocyanates and flour or
grain being roughly similar). Also, a male worker will tend to experience a greater loss of
take-home pay than a female worker. However, we must stress that these results are due
entirely to differences in weekly wage rates, since it was not possible to differentiate
changes in job status or reductions in salary by gender or sensitising agent.
Individuals forced to retire from the labour force may receive some form of state benefit,
including Industrial Injuries Disablement Benefit (IIDB) and Incapacity Benefit (IB).
Receipt of these benefits will serve to lessen the loss of income experienced by individuals
as a result of OA. In effect, the values in Table 32 can be viewed as estimates of the
maximum expected loss in annual income.
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Workers who have a disability due to a prescribed disease, such as OA, may be eligible for
IIDB, whether they continue to work or not. The amount of benefit paid depends on how
badly affected the individual is by the disease, as determined by the ‘degree of
disablement’. For example, if the degree of disablement is assessed to be between 25 and
34%, the weekly award currently stands at £37.14; if the degree of disablement is assessed
to be between 35 and 45%, the weekly award would be £49.5259. Based on DWP data for
2004 on the outcome of disablement assessments for 180 individuals, the average award
per individual assessed would be about £28 per week60.
Workers no longer capable of work for medical reasons may be eligible for IB, until they
reach state pension age. IB is paid at three different rates61:
•

Short-term lower rate (equal to £57.65 per week at April 2005) – paid if you do not
receive SSP.

•

Short-term higher rate (equal to £68.20 per week at April 2005) – paid if you have
been off sick for more than 28 weeks, but fewer than 52 weeks.

•

Long-term basic rate (equal to £76.45 per week at April 2005) – paid if you have
been off sick for over 52 weeks.

The rules governing awards mean that individual circumstances can influence the amount
paid; the above figures serve as a guide. These benefit awards are treated as taxable
income.
To approximate the net impact of OA on the income of our six case study individuals, we
have made the following assumptions:
•

All individuals receive the average IIDB award of £28 per week per person.

•

Those individuals forced to retire from the labour force all receive the weighted
average IB award across all rates in 2004, by gender (i.e. £85.60 per week per male
and £80.82 per week per female)62.

These assumptions will tend to inflate the effect of state benefits in reducing the income
losses experienced by individuals due to OA. This downward pressure on the overall
income losses is offset, to some extent, by the fact that we do not account for all the
potential state benefits that our case study individuals could receive (e.g. Income Support,
Disability Living Allowance, etc.). Our estimates also do not allow for the fact that some
individuals will seek and receive compensation from their employers63, and some will
receive some form of occupational pension (which may nevertheless be lower than if they
had worked to the normal retirement age). In addition, we do not take into account losses
arising from family or friends who may take time off work to care for the ill person. Both
these omission will influence the estimated losses of income in opposite directions.
Our estimates of the expected loss of income to individuals suffering from OA, inclusive
of state benefits, are shown in Table 33.
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Table 32: Estimated Expected Loss of Take-home Pay before Benefit Payments (£ per person per year)
Net Annual
Salary Basis

Latex or Gluteraldehyde
Male

Isocyanates

Female

Male

Female

Flour or Grain
Male

Female

Average

7,460

4,145

4,635

3,405

4,170

3,240

Lower Decile

4,705

2,175

3,215

2,035

3,820

1,730

Upper Decile

11,335

6,420

6,890

5,115

6,330

5,025

Table 33: Estimated Expected Loss of Income after Taking Account of Potential State Benefits (£ per
person per year)
Net Annual
Salary Basis

Average

Latex or Gluteraldehyde
Male
5,935

Isocyanates

Female

Male

2,535

3,030

Female
1,735

Flour or Grain
Male
2,535

Female
1,555

Quality-of-life
As mentioned, there are essentially two types of cost imposed on individuals due to OA:
financial costs and 'quality-of-life' costs. The latter costs refer to the welfare losses
individuals experience from the pain and suffering associated with OA, the grief
experienced by family and friends, and loss of amenity in cases of permanent incapacity.
These so-called 'human costs' are not captured by the financial costs (e.g. prescription
charges, losses of income) of OA calculated above.
Since 'human costs' are a subjective concept that varies according to individual perceptions
and attitudes, they are difficult to quantify in monetary terms. From an economic
perspective, an individual's well-being is affected by things, both tangible and intangible,
that can contribute to human satisfaction or dissatisfaction. For instance, to enhance
national welfare, individual members of society will seek to decrease all things that
contribute to human dissatisfaction, such as the emotional and psychological pain
experienced by sufferers of occupational diseases. Although these effects are not readily
observed in monetary terms, individuals are willing to pay real pounds in exchange for not
having to endure them. To account for the full social cost of ill health, therefore, it is
important to include estimates of 'human costs' in addition to out-of-pocket expenditures.
While tangible out-of-pocket expenditures, such as prescription charges and lost wages, are
relatively easy to evaluate, intangible costs, such as fear, pain, suffering, and reduced
quality of life can be difficult and controversial to assess. It is sometimes suggested that
court awards for compensation can be used to value 'human costs', however, court
settlements will only, by accident, reflect the true welfare losses experienced by
individuals.
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Economists have developed specialist methods to estimate the welfare changes individuals
associate with, for example: small changes in the risk of death or illness, or the avoidance
of particular health outcomes, such as hospital admissions or asthma attacks. There are two
UK-based studies that systematically evaluate the 'human costs' of non-fatal health
outcomes due to respiratory illness that we can use. The results of these studies are
summarised in Table 34. Note that the values given in Table 34 do not include (a) direct
medical resource costs or (b) individual opportunity costs (i.e. lost income). As a result,
they can be added to the estimates of (a) and (b) derived elsewhere in this report.
When placing a value on the ‘human costs’ of ill health as part of a valuation exercise,
individuals will typically include forgone leisure opportunities, unless explicitly told to
exclude such losses from the stated values. To our knowledge neither questionnaire
employed by Ready et al or Chilton et al makes any reference to the exclusion of lost
leisure from the valuation scenario presented to respondents. We therefore assume that
individual welfare losses from lost leisure are already captured by the values in Table 34,
and do not need to be estimated separately.
In looking at Table 34 the large disparity between the two values for hospital admissions is
immediately evident. One possible reason for this is specification of the 'good' being
valued in each study. The 'good' in Ready et al is precisely defined as "three days in
hospital followed by five days at home in bed". In contrast, the 'good' in Chilton et al is
rather loosely defined as "a stay in hospital for anything from a day or two, up to a couple
of weeks, followed by a period of time resting at home". The open-ended nature of this
question could give rise to the very high values; even the lower bound estimate is a factor
of four higher than other results for hospital admissions derived by Ready et al for Spain,
Portugal, Norway and the Netherlands.

Table 34: Summary of WTP-based Unit Value for Morbidity Health End-points with possible
Relevance to Occupational Asthma
Health End-point

Description of Episode Valued

'Best Estimate'
Unit Value (£ 2004
prices)
204 / admission

Respiratory hospital
admissions a

Patient stays in the hospital receiving treatment for three days,
followed by five days at home in bed.

A & E visits for
respiratory illness a

A visit to a hospital casualty department, required for oxygen and
medicines to assist breathing, followed by five days at home in bed.

164 / visit

GP visit for asthma
attack a

WTP of adults to avoid one additional day (on top of 14) of asthma
symptoms.

11 / consultation

Restricted activity day
(severe) a

Three days confined to bed, where there is shortness of breath on
slight exertion.

Respiratory symptoms a

WTP of adults to avoid a day of asthma attack.

109 / attack

Breathing discomfort b

WTP to avoid 2-3 days of breathing discomfort per annum.

7 to 31 / day

Hospital admission

b

WTP to avoid an admission to hospital with breathing difficulties,
of unknown length.

Source: a CSERGE et al (1999)64 and Ready et al (2004)65 and b Chilton et al (2004)66
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35 / day

1,360 to 7,470 per
admission

In estimating the ‘human costs’ of the various health outcomes experienced by individuals
due to OA (i.e. hospital admissions, primary care consultations, outpatient consultations,
sick days) we have made the following assumptions:
•

The 0.03 hospital admissions, on average, per person per year are valued at £204
per admission. Sensitivity test: hospital admissions are valued at £7,470 per
admission.

•

The 1.02 unplanned general practice consultations, on average, per person per year
are valued at £109 per consultation; based on the assumption that the unplanned
consultation is initiated by an asthma attack.

•

The 1.03 planned general practice consultations, on average, per person per year do
are valued at £zero per consultation; given that the consultation is planned and thus
not initiated by a particular episode.

•

The 0.11 outpatient consultations, on average, per person per year are valued at
£109 per consultation; based on the assumption that the consultation is unplanned
and initiated by an asthma attack.

•

The 2.3 (3.5 minus 1.2) to 3.5 (4.7 minus 1.2) additional work days lost67, on
average, per person per year are valued at between £7 and £31 per consultation;
based on the assumption that sick leave is initiated by breathing difficulties.
Sensitivity test: sick days are valued at £109 if leave is initiated by an asthma
attack.

The resulting ‘human costs’ per person per year are between £145 and £238. If we use the
sensitivity tests for hospital admissions and additional working days lost the ‘human cost’
could be as high as £598 to £728 per person per year.
Since we do not have evidence to the contrary, it is assumed that the ‘human cost’
estimates do not vary according to gender or sensitising agent.

Premature Mortality
In 2002 there were 1,369 asthma deaths among adults in Great Britain (of which 487 were
males and 882 were females)68. About one-third of these deaths were in adults of working
age. The underlying asthma mortality rates, by gender, for Great Britain are shown in
Table 35. Using these mortality rates and population estimates for 2004, by age and
gender, we have estimated mortality rates for the average adult male and female in Great
Britain for 2004: 17.6 asthma deaths per million adult males and 30.0 asthma deaths per
million females. The estimated average age of adult males and females at death is 64 and
72 years of age, respectively.
According to the Lung and Asthma Information Agency (LAIA), of the estimated 3.995
million adult asthmatics in Great Britain in 2002, about 60% were female and (by default)
40% male. Assuming that the number of male and female asthmatics has changed little
between 2002 and 2004, we have estimated asthma mortality rates for adult asthmatics for
2004: 31.3 asthma deaths per 100,000 adult male asthmatics and 37.2 asthma deaths per
100,000 adult female asthmatics. If we accept that mortality rates in male and female
asthmatics are the same as in males and females with OA:
•

An adult male with OA has a 0.000313 chance of dying from the OA per annum.

•

An adult female with OA has a 0.000372 chance of dying from the OA per annum.
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Table 35: Asthma Mortality Rates for Great Britain in 2002 (Deaths per Million People)

Age
0-14

15-44

45-64

65-74

+75

England & Wales
Male

2.6

7.0

19.0

38.2

107.0

Female

2.2

6.8

24.8

59.8

175.2

Male

2.2

9.8

24.4

49.6

155.0

Female

7.0

4.6

29.6

40.6

161.4

Scotland

Source: Lung and Asthma Information Agency

There are two ways of measuring welfare costs due to premature loss of life (or death
brought forward):
•

One is to use the Value of a Statistical Life (VOSL), where a given amount,
typically around £1 million, is applied to each death brought forward.

•

The other involves using a Value of a Life Year (VOLY), where a calculation is
made in which the present value of a stream of life years lost, each valued using a
VOLY, is determined.

Given the different losses of life expectancy for males and females suffering from OA, and
the number of life years lost on average, we use the VOLY approach.
Currently, the only UK study that directly measures a VOLY is Chilton et al (2004);
Markandya et al (2004)69 uses an algorithm to derive a VOLY from direct estimates of the
VOSL. For chronic mortality a VOLY equal to £29,030 (2004 prices) is suggested by
Chilton et al. The implied VOSL is £1.16 million (2004 prices). The corresponding VOSL
directly estimated by Markandya et al is £0.97 million (2004 prices); the VOLY derived
from this VOSL is £44,100.
The estimated costs of premature mortality, by gender and VOLY, are presented in Table
36 (see Equation 8 in Appendix 5.1). These costs are present values in 2004 and assume
that the individual dies as a direct result of OA. However, not every sufferer of OA will die
prematurely as a consequence of the disease; we derived the expected mortality rates by
gender above. Using these individual mortality rates we calculated the expected cost of
premature mortality for a typical male and female sufferer of OA70. The results are shown
in Table 37.
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Table 36: Cost of Premature Mortality due to OA (£ per dead person; 2004 present value in 2004
prices)
VOLY = £29,030

VOLY = £44,100

Male

280,600

426,200

Female

187,000

284,000

Table 37: Expected Cost of Premature Mortality due to OA (£ per person; 2004 present value in 2004
prices)
VOLY = £29,030

VOLY = £44,100

Male

90

135

Female

70

105

In contrast to the ‘human costs’ of morbidity listed in Table 34, which do not capture direct
medical resource costs or opportunity costs (i.e. lost income) to the individual, the VOLY
(and VOSL) already account for these cost components, in addition to forgone leisure.
Hence, from the actual age of death to the expected age of death in the absence of OA,
total annual individual direct resource and opportunity costs are not added to the average
(present value) cost of premature mortality. However, from the age of diagnosis (roughly
40 years of age) to the actual age of death, individual direct resource and opportunity costs
will be incurred each year, and leisure opportunities impaired. The present value of the
total individual direct resource, opportunity and human annual cost streams from the year
of diagnosis to the year of death, therefore, need to be added to the average (present value)
cost of premature mortality (the values in Table 34).

Employer Costs
Work-related ill health inflicts a number of costs on employers. These costs include loss of
output, payments to absent workers during periods of absence, administration costs,
recruitment costs, and compensation payments and associated insurance premiums. The
cost to employers of work-related ill health in Britain is estimated at £1.5 billion in 20010271.
This section looks at the cost to employers in Britain of OA. Three categories of cost are
quantified:
1. Costs arising from sickness absence.
2. Costs of labour turnover.
3. Compensation and insurance costs.
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Cost of Workplace Absenteeism
Unplanned sickness absence nearly always imposes costs on employers. Some impacts
from sickness absence have direct financial consequences, in that the employer incurs
additional expenditure or loses income. These costs tend to be readily observable and
measurable. Other effects are less tangible, such as impacts on the morale of other
employees. Despite being more difficult to quantify, these more subjective impacts are
nevertheless important. Table 38 lists the main cost components of sickness absence.

Table 38: Components of Absence Costs
Direct Costs:
Salary costs

Wages, employer’s National Insurance Contribution,
employer’s contribution to pension funds, bonus payments,
contracted overtime

Fringe benefits

Car allowances, housing allowances, private healthcare,
disability cover, other benefits

Indirect Costs:
Internal replacement worker

Overtime, employee morale

External replacement costs

Agency costs

Line manager costs

Arranging cover, return-to-work interviews, supervising
replacements, absence administration

Human resource costs

Absence management and training, monitoring and reporting,
health promotion programmes and occupational health
services

Lost output or poor service quality

Customer dissatisfaction, lost sales

Source: Adapted from Bevan and Hayday (2001)72

Broadly, if an employee is absent as a result of illness the employer has two options:
1. Take action to maintain output.
2. Accept a reduction in output (or do nothing).
Both options entail costs; additional costs in the former case and lost income in the latter
case. A series of case studies conducted by the Operations Unit at the HSE suggest that
most employers will chose to maintain output because, for example, they face penalties for
failing to meet output targets, operate integrated (team-orientated) production processes, or
are concerned about loss of reputation.
In choosing to maintain output when a worker is absent, an employer has several options:
•

Other workers could put in extra hours at the standard wage rate (part-time
workers) or a higher wage rate (full-time workers).

•

The sick worker could put in extra hours to make up for lost work upon their return.

•

The employer could postpone non-urgent tasks and reassign workers.
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•

Temporary replacement staff could be hired.

The option chosen by an employer will depend on the anticipated duration of the absence,
as well as the nature of the production process, the market in which they operate and the
time of year (and thus when other workers are away or peaks in demand are expected). Of
course, the cost of sickness absence will be driven by the choices made by the employer. In
general, using internal cover on a temporary basis is the least costly option for covering
sickness absence, followed by paying overtime for extra hours worked; using external
agencies or contract staff is the most expensive option (Bevan and Hayday, 2001).
To estimate the cost of work place absence as a result of OA we employ two approaches:
1. Deriving our own measures of cost based on wage data (see Annex D).
2. Basing our cost estimates on the values reported by economy-wide surveys of
employers.
Approach 1: Using Wage Data
In line with the case studies undertaken by the Operations Unit at the HSE we assume that
employers will opt to maintain output73. Furthermore, the cost of maintaining output is
assumed to equal the total labour cost of the absent worker. This derives from the premise
that, at the margin, a unit of additional labour is paid the value of any output it produces. It
therefore seems reasonable to assume that an employer, in maintaining output, will not
incur costs that exceed the value of the output saved. If the cost of maintaining output were
greater than the total labour cost of the absent worker (and by association, the value of
output saved), then the employer would opt to forgo the output. As a result, the overall cost
of production remains unchanged.
Of course, an employer will not always be given a choice. It may not always be possible to
maintain output. And even when it is possible, in some cases the cost of maintaining output
may be higher than total labour costs, but nevertheless incurred in order to avoid financial
penalties; in other cases, output may be maintained with little effort, and thus negligible
additional cost. The cost estimates developed below are thus an approximation of the
‘average’ employer.
Even though we assume that the overall cost of production remains unchanged, the sick
worker may be entitled to some form of sick pay from the employer; in some cases this
may include payments under the Statutory Sick Pay (SSP) scheme. The employer may be
able to recover some, or all, of the SSP paid out74. Therefore, given the above assumptions,
the net financial cost of sickness absence to the employer is assumed to equal the amount
of money paid by the employer to the sick worker during their absence, less any money
recovered from government under the SPP scheme. To this we can add any relevant
administration costs incurred by the employer.
The occupations most likely exposed to the sensitising agents: (a) latex and gluteraldehyde,
(b) isocyanates and (c) flour and grain are identified in Annex E. Using the 2004 New
Earnings Survey (NES) for the UK, weighted gross weekly wages were computed for a
typical male and female worker exposed to each agent. A weighted mean, median, lower
decile and upper decile gross weekly wage was calculated. The gross weekly wage for a
male and female in each occupation was weighted by the number of males and females
employed in that occupation as a proportion of the total number of males and females
employed in all occupations exposed to the agent. For the purpose of illustration, Table 39
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shows the estimated weighted gross weekly wage for a typical male and female employee
exposed to flour and grain.

Table 39: Gross Weekly Wage of Employee Exposed to Flour and Grain (2004)
Gross Weekly Wage ( MALE )
Code

Number of
Employees

Description

Average

Median

Lower
Decile

Upper Decile

( thousands) (£ per week) (£ per week) (£ per week) (£ per week)
5432

Bakers, flour confectioners

18

287

307

199

8111

Food, drink and tobacco process operatives

107

323

343

198

446
520

Weighted Average

125

318

338

198

509

Gross Weekly Wage ( FEMALE )
Code

Number of
Employees

Description

Average

Median

Lower
Decile

Upper Decile

( thousands) (£ per week) (£ per week) (£ per week) (£ per week)
5432

Bakers, flour confectioners

6

189

200

132

8111

Food, drink and tobacco process operatives

49

241

249

98

302
405

Weighted Average

55

235

244

102

394

The gross weekly wage reported in the NES does not measure the total labour cost to an
employer. The total cost to an employer of hiring a worker also includes:
•

Wages and salaries in kind (e.g. housing benefits, car allowances, subsidised child
care facilities, meal vouchers, etc.).

•

Employer’s social contributions (e.g. statutory, collectively agreed, contractual and
voluntary insurance contributions).

•

‘Other’ labour costs (e.g. vocational training costs, working clothes, etc.).

Collectively, these costs comprise what is commonly referred to as ‘non-wage’ labour
costs. According to the 2000 European Labour Cost Survey, which measures total labour
costs in Member States, non-wage labour costs across Industry Sections C-O (NACE Rev.
1) in the UK amounted to, on average, 17% of total labour costs. For those sub-sections
corresponding to economic activities in which employees could be exposed to sensitising
agents (a) latex and gluteraldehyde, (b) isocyanates and (c) flour and grain, the non-wage
labour costs as a percentage of total labour costs were 13.7%, 21.0% and 19.6%,
respectively. The gross weekly wage figures were up-rated by these fractions to estimate
the total labour costs of a male and female employed in occupations exposed to each of the
three agents.
Table 40 shows the full range of possible sick pay costs to employers where workers are
exposed to (a) latex and gluteraldehyde, (b) isocyanates and (c) flour and grain. In some
cases, the sick worker could receive full pay while absent; in other cases, they could
receive only part-pay, SSP or nothing at all. Similarly to HSE (1999)75, we assume that
those absentees on part-pay receive 75% of their gross wage. We likewise assume that
non-wage labour costs reduce proportionately when sick workers receive part-pay and are
zero when there is no sick pay arrangement.
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Table 40: Range of Possible Gross Sick Pay Costs to Employer due to OA Related Sickness Absence

Employee
Receives Full
Pay

Employee
Receives Part
Pay

Employee
Receives SSP
Only

Employee
Receives
Nothing

(£ per day)

(£ per day)

(£ per day)

(£ per day)

Latex and gluteraldehyde:
Male

139

104

14

-

72

54

14

-

Male

87

65

14

-

Female

60

45

14

-

Male

76

57

14

-

Female

56

42

14

-

Female
Iscocyanates:

Flour & Grain:

Notes: The full and part sick pay rates include ‘non-wage’ costs. Taking a male sufferer of OA as a result of exposure to flour & grain as
an example, the daily cost of absence to an employer when the employee receives full pay is £76.02 per day (equal to (£318 per week
1.20) ÷ 5 working days per week). The daily SSP rate of £13.64 (rounded up to £14) is based on 5 Qualifying Days in week.

Employers also incur administration costs in dealing with sickness absence. Such costs
arise from the processing of sick pay, collecting and recording sickness notes, etc. To
approximate these costs we have assumed that for every day of absence a wage clerk must
spend half an hour undertaking the necessary administration tasks. From the NES 2004 the
average gross weekly salary of ‘wage clerks, book-keepers, other financial clerks’, uprated for non-wage labour costs, is £9.70 per hour, which equates to a cost of £4.85 per day
of absence. It is assumed that these costs vary in proportion to the number of sickness days.
To the extent that administration costs include a fixed element, we will overestimate the
administration cost of dealing with sickness absence.
According to HSE (1999) close to 18 million working days were lost in 1995-96 due to
work-related illness. Of these, in 41.0% of all days lost the employee received full pay, in
16.2% of all days lost the employee received part-pay, in 21.1% of all days lost the
employee received SSP, and in 13.7% of all cases the employee received no sick pay76. We
have used these data to weight the daily costs given in each column of Table 40 in order to
derive a weighted average daily cost of sickness absence by gender and sensitising agent,
and by severity of OA. For each of these case study workers we have also determined the
amount of SSP the employer could recover under the Percentage Threshold Scheme; thus
generating a net cost of SSP to the employer.
Taking a male, suffering from moderate OA as a result of exposure to flour & grain, as an
example, the estimated annual net cost to employers of sickness absence is given by:
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Sick pay

£ / day

%

Days / year

£ / year

Full pay

76

X

41.0

X

4.7

=

146

Part pay

57

X

16.2

X

4.7

=

44

Net SSP

8

X

21.1

X

(4.7- 3.0)

=

3

IB

0

X

8.0

X

4.7

=

0

Nothing

0

X

13.7

X

4.7

=

0

Administration

+

23

Total

=

216

The estimated annual net cost to employers of sickness absence, by gender and sensitising
agent, and by severity of OA is presented in Table 41. For simplicity, we treat all absences
as if they occur as a single spell of illness. This may lead us to underestimate the true costs,
since employees are more likely to receive full sick pay if total days off work per year
were spread over numerous short spells of absence.
To the extent that sufferers of OA receive full pay, part-pay SSP, or no sick pay when
absent from work in different proportions to those reported in HSE (1999) we will under /
overestimate the actual cost of absence due to OA. If more sufferers of OA receive no sick
pay than reported in HSE (1999), then we will overestimate the true costs, ceteris paribus.
In contrast, if more suffers of OA receive full pay, we will underestimate the true costs,
ceteris paribus. Unfortunately, data are not available to test our assumption.

Table 41: APPROACH 1: Estimated Annual Net Cost to Employers of Sickness Absence Due to OA
(Sick Pay), by Gender and Sensitising Agent (2004 prices) (£ per person per year)
Working Days Lost Per Asthmatic Per Year
Sector

Average

Mild

Moderate

Severe

(days per year)

(days per year)

(days per year)

(days per year)

3.5
(£ per year)

1.8
(£ per year)

4.7
(£ per year)

9.8
(£ per year)

Latex:
Male

277

141

374

777

Female

152

77

205

425

Male

180

92

244

504

Female

131

67

176

365

Male

160

82

216

447

Female

123

63

165

343

Iscocyanates:

Flour & Grain:

Notes: The estimated working days lost per person per year are found at Annex A.
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Approach 2: Using Cost Data from Employer Surveys
Both the Chartered Institute of Personnel and Development (CIPD) and the Confederation
of British Industries (CBI) survey employers annually about levels of absenteeism and
associated costs. This provides us with another way to estimate the cost to employers of
sickness absence due to OA. In this case we simply multiply the number of days absent
from work due to OA by the average daily cost of absenteeism in the relevant economic
sector, derived from the CIPD and CBI surveys. The results are presented in Table 42;
their derivation is explained fully in Annex F.

Table 42: APPROACH 2: Estimated Annual Net Cost to Employers of Sickness Absence Due to OA
(Sick Pay), by Sensitising Agent (2004 prices) (£ per person per year)
Person with
Milder OA

Average Person with OA
Average (Low)

Moderate (High)

Person with
More Severe
OA

Latex or Gluteraldehyde
Working days lost (days)

1.8

3.5

4.7

9.8

Male and female (£91 per day)

164

320

428

892

Working days lost (days)

1.8

3.5

4.7

9.8

Male and female (£77 per day)

139

270

362

755

Working days lost (days)

1.8

3.5

4.7

9.8

Male and female (£47 per day)

85

165

221

461

Isocyanates

Flour or Grain

Cost of Labour Turnover
Broadly, the labour turnover process can be broken down into four phases:
1. Separation.
2. Temporary cover.
3. Acquisition.
4. Knowledge transfer and training.
During each of these phases costs are incurred by the employer. Separation costs are those
expenses that arise from the disassociation of the employee from their post, and may
include: decreased productivity, loss of institutional knowledge and contract buy-outs.
After an employee leaves, but before the vacant post is filled, temporary cover may be
needed, which gives rise to replacement costs. Acquisition costs include items related to
recruitment, selection and placement of the new employee. Typical examples include:
advertisement costs, administrative costs, lost time and productivity by personnel involved
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in the selection process (e.g. interview), and relocation costs. Expenses are also incurred
during the induction of new employees. A new employee may take several months to reach
a basic level of competence. Hence, in addition to any direct training costs, there will also
be some productivity losses during the bedding-in period.
The CIPD also conduct annual surveys of labour turnover, in which employers are asked to
provide estimates of related costs. The results of the 2003 CIPD survey are used here to
estimate the cost of labour turnover due to OA. In doing so, the following assumptions are
made:
•

It is assumed that the costs of labour turnover are non-recurring, in the sense that
we only take them into account once (at, on average, age 40)77 when determining
the present value lifetime costs of OA per individual. To the extent that OA directly
causes individuals to switch jobs regularly over their working life, we will
underestimate the true lifetime costs of labour turnover per individual.

•

We assume that all individuals leaving a post, even to switch jobs within the same
enterprise, are replaced. This assumption may lead us to overestimate the cost of
labour turnover.

•

As in HSE (1999), we assume that the total cost of labour turnover for those
individuals that switch jobs within the same enterprise is 60% of total labour
turnover costs, to allow for the exclusion of separation costs and reductions in other
cost elements.

•

The unit costs of males and females leavers are assumed to be equal; the CIPD
survey results do not distinguish between genders.

•

Employees will tend to change jobs at some point in the future in any event; OA
simply brings forward the change in job status. Failure to take this into account
would lead us to overestimate the cost of labour turnover due to OA. We thus
assume that, on average, recruitment is brought forward by 3 years. This is the
same assumption adopted in HSE (1999).

Using these assumptions the estimated expected (one-off) cost of labour turnover is (the
calculations are explained in Appendix 5.1):
•

£112 per worker with OA exposed to latex or gluteraldehyde.

•

£81 per worker with OA exposed to isocyanates.

•

£67 per worker with OA exposed to flour or grain.

It is possible that the new recruit may already be in employment. In which case, taking up
the new post will create another vacancy, in turn instigating another round of recruitment.
Thus, it is feasible that a chain of recruitment is created, at least until the new recruit was
not previously employed. It is impossible to accurately predict the length of the chain; HSE
(1999) assume a chain length of up to four induced vacancies. Accepting that a chain of
recruitment is instigated when an individual leaves their post, the estimated expected (oneoff) cost of labour turnover is now given by (again, see Appendix 5.1 for an explanation of
the calculations):
•

£448 per worker with OA exposed to latex or gluteraldehyde.

•

£324 per worker with OA exposed to isocyanates.

•

£268 per worker with OA exposed to flour or grain.
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Thus, to the extent that OA gives rise to a chain of recruitment, firms other than the
employer of the OA sufferer will also incur costs associated with labour turnover. For
example, the employer of a worker with OA due to exposure to latex or gluteraldehyde
incurs expected labour turnover costs of £112, but if the OA sufferer is replaced by a
worker already in similar employment, the employer of that worker will also incur
expected costs of £112.

Compensation and Insurance
The estimates above do not include compensation paid to sick workers and associated legal
costs. Under the Employer’s Liability (Compulsory Insurance) Act 1969, all businesses
(except the Government) must have employer’s liability cover to protect their workforce.
In 2003, the year for which the most recent data is available from the ABI, employer’s
liability net written insurance premiums in the UK totalled £1,145 million. Total claims in
the same year amounted to £939 million (claims ratio = 0.82) while insurer’s commission
and expenses totalled £216 million (expense ratio = 0.19). Claims paid to individuals
comprise the court award and legal costs. The ABI do not break the data down by type of
claim (e.g. due to OA).
At the start of 2004 approximately 4.3 million (private) enterprises in the UK employed a
total of about 22 million people78. If all these enterprises took out employer’s liability
cover, as required, then the cost to the employers is, on average, £52 per employee per
year. However, given that an employer’s insurance premium is largely determined by
expected claims (i.e. workplace risks), not every employer will pay this amount per
employee. Some employers will pay much less per worker, while others will pay much
more per worker. Employers in sectors historically linked with occupational health risks,
such as using substances known to cause OA, will tend to be in the latter group. The figure
of £52 per employee per year may therefore substantially underestimate the costs of
insurance cover for workers exposed to substances linked with OA.
In any event, for the purpose of this study we are really interested in the addition to
insurance premiums to cover the difference between expected payouts due to the OA risk
in a workplace and expected payouts in the same workplace in the absence of the OA risk.
Determining this would require a study in its own right. Moreover, data on the impact of
compensation awards on employers’ insurance premiums is not readily available from the
insurance industry.
For these reasons we do not include the average premium of £52 per employee per year in
our lifetime cost calculations, and simply acknowledge that employers will incur additional
insurance costs due to the OA risk in their workplace.

Summary of Total Indirect Costs
The estimated indirect costs due to OA for each of our six case study individuals, by cost
component, are presented in Table 28. High and low estimates are presented, where
available. We have used Approach 1 to value the costs to the employee from sickness
absence due to OA, for two reasons: (1) it provides a separate figure for each of our six
case study workers, and (2) it allows us to separate out the average net SSP payment per
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sick worker, part of which is potentially a cost to the taxpayer and not the employer. In any
event, if we had used Approach 2, the annual total indirect costs to society are only slightly
higher. For example, the total annual indirect cost to society of a male worker with OA due
to exposure to latex or gluteraldehyde is, on average, £7,882 to £8,072 using Approach 1
and £7,925 to £8,126 using Approach 2.
We have not included the cost of incremental insurance premiums to employers, as
discussed above.
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Table 43: Indirect Cost of OA for Six Case Study Individuals (2004 prices, £ per person per year)
Cost Component

Incidence

Latex or Gluteraldehyde

Isocyanates

Flour or Grain

Male

Female

Male

Female

Male

Female

taxpayers

+1,525

+1,610

+1,610

+1,665

+1,635

+1,685

Reduction in net income

individuals

+5,935

+2,535

+3,030

+1,735

+2,535

+1,555

Human costs of ill health (morbidity)

individuals

Expected mortality cost (one-off cost)

individuals

+70 to +105

+90 to +135

+70 to +105

Labour turnover (one-off cost)

employers

Cost sickness absence (Approach 1)

employers

+277 to +374

+152 to +205

+180 to +244

+131 to +176

+160 to +216

+123 to +165

SSP recovered under PTS

taxpayers

Zero

Zero to +9

Zero to +7

Zero to +13

Zero to +9

Zero to +14

Sub-total

taxpayers

+1,525 to +1,525

+1,608 to +1,617

+1,609 to +1,616

+1,667 to +1,680

+1,635 to +1,644

+1,685 to +1,699

Total indirect costs (annual)

society

+7,882 to +8,072

+4,440 to +4,595

+4,964 to +5,128

+3,678 to +3,829

+4,475 to +4,633

+3,508 to +3,647

Total indirect costs (one-off)

society

+220 to +655

+200 to +625

+183 to +507

+163 to +477

+168 to +447

+148 to +417

Net IB and IIDB

+145 to +238
+90 to +135

+70 to +105

+130 to +520
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+90 to +135

+93 to +372

+78 to +312

Appendix 5.1: Calculations for Components of Indirect
Cost
The welfare cost of premature mortality due to OA is given by the sum of discounted
VOLYs for each year the OA sufferer would be expected to live in the absence of the
illness, but did not live (as calculated by Equation 8).

ACPM

n
ago

t =e

=!
t =d

(

VOLY tago# EGDPC t-n ( x )

)

u

Equation 8

(1 + r ) t "n( x )

Where:

t

=

Age of individual of gender g when diagnosed as exposed to agent
a (x at n ! t ! e)(years)

x

=

Average age of individual of gender g when diagnosed in year n
with OA as a result of exposure to agent a (years); the average age
of an individual diagnosed with OA is estimated to be roughly 40
years.

d

=

Average age of individual at death from OA (years)

e

=

Life expectancy of individual of gender g (i.e. the expected age of
death in the absence of OA) (years)

u

=

Elasticity of the marginal utility of income (assumed to be 1.0)

r

=

The Social Time Preference Rate (adopted from the HM Treasury
Green Book) (%)

n
ag

=

Average (present value) cost of premature mortality if an individual
of gender g suffering from OA as a result of exposure to agent a
dies at, on average, age d (£ per person)

VOLY tag

=

Value of a life-year lost to an individual of gender g suffering from
OA as a result of exposure to agent a (£ per year per person)

EGDPC t-n ( x )

=

Index of expected growth in Gross Domestic Product per capita at
age t relative to age x in year n (index number)

ACPM
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The cost of labour turnover due to OA is estimated according to Equation 9.

ACTL(t) ag = (TCLT(t) ag  wR) + (TCLT(t) ag  wΔE) + (TCLT(t) ag 
0.60  wΔJ) + (0  wSJ)

Equation 9

Where:

ACTL (t) ag

=

TCLT (t) ag

Average cost of labour turnover at age t arising from changes in the
employment status of an individual of gender g suffering from OA
as a result of exposure to agent a (£ per person)
Total cost of labour turnover resulting from an individual of gender
g changing job status in an ‘occupation’ exposed to causative agent
a (£ per person)

wR

=

Proportion of the OA sufferers in prospective studies, on average,
that take early retirement (%) (Estimated to be 15%)

wΔE

=

Proportion of OA sufferers in prospective studies, on average, that
change enterprise (%) (Estimated to be 35%)

wΔJ

=

Proportion of OA sufferers in prospective studies, on average, that
change jobs within the same enterprise (%) (Estimated to be 25%)

wSJ

=

Proportion of OA sufferers in prospective studies, on average, that
remain in the same job and enterprise (%) (Estimated to be 25%)

The unit costs (TCLT (t) ag) applied in Equation 9 are derived from the 2003 CIPD
survey79, which provides estimates of labour turnover costs for a wide range of
occupations, as well as broad sectors. The costs returned by respondents included: payroll
and personnel administration, recruitment and selection expenses, training costs and
reduced performance during induction, and indirect costs, such as possible lost clients or
reduced customer satisfaction. As shown in Table 44, the average cost of labour turnover
in the UK in 2002 was approximately £4,023 (all occupations, manufacturing and
production) and £4,752 (all occupations, private sector service) per leaver.
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Table 44: Estimated Total Cost of Labour Turnover in the UK by Leaver in 2002
Occupation

Mean Cost (£) per Leaver
Manufacturing and
Production

Services

Managers

6,603

7,650

Professional

6,222

6,340

Associated professional, technical and scientific

5,688

5,597

Administrative, clerical and secretarial

2,604

3,270

Sales

4,258

4,706

Personal and protective services

2,225

3,417

Craft and skilled manual

3,366

4,417

Operative and assembly manual

1,550

3,208

Routine unskilled manual

1,225

1,953

Other (mainly unskilled)

2,219

3,438

Average

4,023

4,752

Source: CIPD (2003, Table 13, p. 17)

Specifically, the following unit costs (in 2004 prices) are applied in Equation 9:

TCLT (t) latex & gluteraldehyde, male & female

= £3,565 per person at age t (‘Personal and
protective services’; ‘Services’)

TCLT (t) isocyanates, male & female

= £2,565 per person at age t (average of ‘Craft
and skilled manual’ and ‘Operative and
assembly manual’; ‘Manufacturing and
production’)

TCLT (t) flour & grain, male & female

= £2,135 per person at age t (average of ‘Craft
and skilled manual’, ‘Operative and assembly
manual’ and ‘Routine unskilled manual’;
‘Manufacturing and production’)

The resulting expected (one-off) cost of labour turnover is estimated to be:
•

£2,316 per worker with OA exposed to latex or gluteraldehyde.

•

£1,666 per worker with OA exposed to isocyanates.

•

£1,387 per worker with OA exposed to flour or grain.

However, there is a case to first adjust TCLT (t) ag, before applying Equation 9, in order to
account for the fact that employees will tend to change jobs at some point in the future in
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any event. We assume that, on average, recruitment is brought forward by 3 years, which is
the same assumption adopted in HSE (1999). The cost of labour turnover is also assumed
to increase in real terms in line with historic growth rates in the real earnings (i.e. at 1.8%
per annum). Thus, the incremental total cost of labour turnover when the worker is age t is
given by (using a 3.5% real discount rate):

TCLT (t) ag - ( TCLT (t) ag  1.018 t+3 ) ÷ 1.035 t+3

Equation 10

The revised unit costs are thus:

TCLT (t) latex & gluteraldehyde, male & female

= £175 per person at age t

TCLT (t) isocyanates, male & female

= £125 per person at age t

TCLT (t) flour & grain, male & female

= £105 per person at age t

Using these assumptions and Equation 9, the estimated expected (one-off) cost of labour
turnover is:
•

£112 per worker with OA exposed to latex or gluteraldehyde.

•

£81 per worker with OA exposed to isocyanates.

•

£67 per worker with OA exposed to flour or grain.

It is possible that the new recruit may already be in employment. In which case, taking up
the new post will create another vacancy, in turn instigating another round of recruitment.
Thus, it is feasible that a chain of recruitment is created, at least until the new recruit was
not previously employed. Assuming a chain length of up to four induced vacancies, the
incremental total cost of labour turnover when the worker is age t is given by (using a 3.5%
real discount rate):

( TCLT (t) ag – (( TCLT (t) ag  1.018 t+3 ) ÷ 1.035 t+3 ))  4

Equation 11

Accepting that a chain of recruitment is instigated when an individual leaves their post, the
estimated expected (one-off) cost of labour turnover is now given by:
•

£448 per worker with OA exposed to latex or gluteraldehyde.

•

£324 per worker with OA exposed to isocyanates.

•

£268 per worker with OA exposed to flour or grain.
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6.

TOTAL COST OF OCCUPATIONAL ASTHMA

Introduction
In the previous two sections we estimated the annual direct and indirect cost of
occupational asthma in an ‘average’ male and female worker, exposed to: (a) latex or
gluteraldehyde, (b) isocyanates and (c) flour or grain. The costs were broken down
between those incurred by employers, the worker ('individuals') and other members of
society ('taxpayers'). In this section we first estimate the present value lifetime cost of OA
in our case study workers and, second, use these estimates to determine the total cost of
new incidence OA in Great Britain.

Total Cost of OA in Case Study Workers
The direct and indirect costs estimated in Section 4 and 5, respectively, are annual costs,
with the exception of labour turnover and premature mortality; both of which are one-off,
non-recurring costs. Consequently, when a worker is diagnosed with OA, a stream of costs
is generated over time. In order to capture the total cost of a new case of OA it is therefore
necessary to add all these annual costs together. This is accomplished by calculating the
present value of the cost stream.
Using Equation 2 (for 'survivors') and Equation 3 (for 'non-survivors') we have calculated
the present value lifetime cost of OA for each of our six case study workers. In doing so,
we have made the following additional assumptions to those introduced in earlier sections:
•

Discounting of future costs is done in accordance with HM Treasury's Green
Book.

•

All cost components related to earnings grow in real terms at 1.8% per annum, in
line with past trends. Benefit awards are also assumed to increase in real terms at
1.8% per annum. All cost components relating to the NHS grow in real terms at
1.5% per annum. 'Human costs' increase in line with the Treasury's forecast
growth in real income. All other cost components are assumed to remain constant
in real terms.

•

All 'physical impacts' (e.g. hospital admissions per worker per year, working days
lost per worker per year, etc.) are assumed to remain constant over time.

•

The average age of each case study worker when diagnosed with OA in 2003 is
40 years. (The present value costs per worker will ultimately be applied to
incidence data for 2003.)

•

A female worker retires at age 60 (in 2023); a male worker at age 65 (in 2028).

•

The life-expectancy of a 40-year old female in Great Britain is about 82 years and
the life-expectancy of a 40-year old male in Great Britain is about 78 years.

•

The average age of a male and female that dies prematurely due to OA is 64 and
72 years.

•

For the 'survivor' the following cost components are incurred until normal lifeexpectancy is reached: general practice (planned and unplanned); medication;
hospital admissions; hospital outpatient service; additional transport; DWP admin
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IIDB and IIDB benefits; and 'human costs' (morbidity). For the 'non-survivor'
these costs stop being incurred at the age of death.
•

For the 'survivor' and 'non-survivor' the following cost components are incurred
until retirement age: reduction in net income; sickness absence; SSP payments;
DWP admin for SSP and IB; IB benefits; and reduction in commuting.

•

For the 'survivor' and 'non-survivor' the cost of labour turnover, which we defined
as a one-off, non-recurring cost is incurred 3 years following diagnosis (when the
worker is 43 years of age).

•

For the 'non-survivor' the cost of premature mortality, given by the present value
of the stream of life years lost is included in 2003 (i.e. male-low = £280,600;
male-high = £426,200; female-low = £187,000; and female-high = £284,000).

The present value direct, indirect and total lifetime costs for a 'survivor' among our six case
study workers are shown in Table 59, Table 60 and Table 63, respectively, which is found
at Annex H. Table 61, Table 62, and Table 64 at Annex H present the same information for
a 'non-survivor' among the six case study workers. The results for a 'survivor' are also
summarised in Figure 4.
Total lifetime costs, for both male and female workers, are highest for worker diagnosed
with OA due to exposure to latex or gluteraldehyde; followed by workers diagnosed with
OA due to exposure to iscocyanates and those diagnosed with OA due to exposure to flour
or grain.
In all cases, indirect costs greatly exceed direct costs. Direct costs as a percentage of total
costs range from about 10% (male worker exposed to latex or gluteraldehyde) to about
20% (female worker exposed to iscocyanates, or flour or grain). Indirect costs are
dominated by losses of income incurred by the worker as a consequence of being forced to
change job due to OA. Hence, we would expect indirect costs to account for a much higher
proportion of total costs where people are employed in occupations with relatively high
wages, such as male health professionals exposed to latex or gluteraldehyde. By the same
logic, we would expect the total cost incurred by a male to be higher than that incurred by
a female exposed to the same sensitising agent (ceteris paribus), given that males are
shown in the New Earnings Survey to receive a higher wage, on average. The difference in
total lifetime costs between males and females is much greater in a worker exposed to latex
or gluteraldehyde (female worker 45% lower costs than male worker), than to either
iscocyanates (female worker 28% lower costs than male worker), or flour or grain (female
worker 23% lower costs than male worker).
Wage data also underpins many of the other indirect cost components, so differences in
wages between genders and occupations will:
•

Reinforce differences in total costs across sensitising agents.

•

Increase indirect costs as a proportion of total costs.
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Figure 4: Present Value Lifetime Costs for a 'Survivor', by Sensitising Agent (2004 prices; £ per
person)

Total Social Cost of OA (PV £ per
person)

(a) Latex and Gluteraldehyde
Direct Costs

Indirect Costs

250,000
200,000
150,000
100,000
50,000
0
Male - low

Male - high

Female - low

Female - high

Gender and Cost Range

(b) Iscocyanates

Total Social Cost of OA (PV £ per
person)

Direct Costs

Indirect Costs

250,000
200,000
150,000
100,000
50,000
0
Male - low

Male - high

Female - low

Female - high

Gender and Cost Range

Total Social Cost of OA (PV £ per
person)

(c) Flour and Grain
Direct Costs

Indirect Costs

250,000
200,000
150,000
100,000
50,000
0
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Gender and Cost Range
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Female - high

Total Cost of New Incidence OA
The total number of new cases of OA in Great Britain across our six case study workers is
estimated to be 209 in 2003, of which (see Annex G):
•

7 male workers exposed latex or gluteraldehyde.

•

21 female workers exposed latex or gluteraldehyde.

•

104 male workers exposed iscocyanates.

•

4 female workers exposed iscocyanates.

•

45 male workers exposed flour or grain.

•

28 female workers exposed flour or grain.

There is a very small risk that some of these individuals may die prematurely due to OA.
To apportion the 209 new cases of OA between 'survivors' and 'non-survivors' we use the
mortality rates for a male and female asthmatic, which we crudely estimated above: 31.3
asthmatic males will die prematurely as a result of their asthma per 100,000 male
asthmatics; 37.2 asthmatic females will die prematurely as a result of their asthma per
100,000 female asthmatics. Given the low risk of death and the small number of workers
over which the risk is aggregated, the number of 'non-survivors' is virtually zero (0.03% of
209).
The proportion of 'survivors' and 'non-survivors' were used to compute a weighted average
present value lifetime cost per case study worker, which was in turn applied to the
estimated new cases of OA in 2003, as listed above. The resulting present value lifetime
total costs of new incident OA in 2003 are presented in Table 45.
Across the three sensitising agents:
•

All workers: Total present value costs to society range from £25.3 to £27.3 million,
equivalent to an average of between £121k and £130k per case study worker with
OA.

•

Male workers: Total present value costs to society range from £19.9 to £21.4
million, equivalent to an average of between £128k and £137k per case study male
worker with OA.

•

Female workers: Total present value costs to society range from £5.3 to £5.8
million, equivalent to an average of between £101k and £110k per case study
female worker with OA.

Across the three sensitising agents, taxpayers incur about 48%, employers incur about 3%
and individuals incur about 49% of total present value costs. The incidence of total costs
between the taxpayer and the individual varies noticeably across each of the six case study
workers, as shown in Figure 5. The proportion of total costs incurred by the employer
remains fairly constant however.
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Table 45: Estimated Present Value Lifetime Total Costs for New Cases of OA in 2003, by Gender and
Sensitising Agent (2004 prices; £ thousand)
Taxpayer

Employer

Individual

Society

Latex or Gluteraldehyde:
Male - low
Male - high

383
409

41
57

890
919

1,313
1,385

1,222
1,310

57
84

1,022
1,113

2,301
2,507

5,928
6,344

395
562

6,977
7,408

13,300
14,313

239
256

9
14

139
157

388
427

Male - low
Male - high

2,592
2,776

153
212

2,560
2,746

5,305
5,734

Female - low
Female - high

1,688
1,809

62
87

892
1,011

2,642
2,906

Female - low
Female - high
Isocyanates
Male - low
Male - high
Female - low
Female - high
Flour or Grain

The cost estimates presented Annex H are for the ‘average’ worker with OA. Some
workers will have relatively milder OA; others will have relatively more severe OA. In the
cost-of-illness studies reviewed above we observed that the cost of asthma in patients with
‘mild’ symptoms was about 0.56 times the cost in patients with ‘moderate’ symptoms. The
cost of asthma in patients with ‘severe’ symptoms was also observed to be about 2.64
times the cost in patients with ‘moderate’ symptoms. If we assume that our ‘average’
worker exhibits ‘moderate’ symptoms, then we can use these ratios to approximate the cost
to society of a worker with more or less severe symptoms.
Across the three sensitising agents:
•

A worker with ‘mild’ symptoms: Total present value costs to society range from
£68k to £73k per worker with relatively mild OA.

•

A worker with ‘severe’ symptoms: Total present value costs to society range from
£319k to £343k per worker with relatively mild OA.

Hence, the lifetime cost to society of OA in some workers could be as high as £343k per
person, or as low as £68k per person in other workers. No data were available to allow us
to apportion the 209 newly incident cases of OA from exposure to the three case study
sensitising agents into workers with ‘mild’, ‘moderate’ or ‘severe’ symptoms.
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Figure 5: Incidence of Total Lifetime Costs, by Gender and Sensitising Agent (high estimates)
(a) Latex and Gluteraldehyde: male
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(e) Flour and Grain: male

(f) Flour and Grain: female
Individual
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Individual
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Taxpayer
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In Annex G we estimated that, in addition to the 209 newly incident cases of OA resulting
from exposure to our three case study substances, a further 422 cases were reported in
2003, of which approximately 286 cases were male and 136 cases were female. Applying
the average costs per male and female worker listed above, gives rise to the following cost
estimates for all sensitising agents (i.e. 631 newly incident cases in 2003):
•

All workers: Total present value costs to society range from £75.4 to £81.5 million.

•

Male workers: Total present value costs to society range from £56.4 to £60.7
million.

•

Female workers: Total present value costs to society range from £19.0 to £20.8
million.

The above estimates assume that the ‘average’ male and female worker with OA from
exposure to sensitising agents other than our three case study substances will experience
the same impacts and incur the same costs, on average, as each of our case study workers.
To crudely account for the fact that workers with OA from exposure to other substances
could experience different impacts and incur different costs, we have also estimated the
costs to society for all 631 newly incident cases in 2003 by applying the lowest and highest
cost per male and female worker from Table 63 and Table 64 in Annex H to, respectively,
the 286 and 136 additional male and female cases. This gives rise to the following, wider,
range of costs, which is likely a better approximation of the true costs of OA across all
reported cases in 2003 (see Figure 6):
•

All workers: Total present value costs to society range from £71.7 to £100.1
million. The equivalent annualised cost is about £3.4 to £4.8 million per year.

•

Male workers: Total present value costs to society range from £53.6 to £78.0
million (based on an average cost of between £118k and £198k per non-case study
male worker).

•

Female workers: Total present value costs to society range from £18.1 to £22.1
million (based on an average cost of between £94k and £119k per non-case study
female worker).

If we allow for the fact that the number of newly incident cases of OA in 2003 is
underestimated by up to one-third, as noted in Annex G, the total present value costs to
society could be as high as £95 to £135 million (rounded to the nearest £5 million).
The Draft Approved Code of Practice on Occupational Asthma: Regulatory Impact
Assessment (Post Consultation) estimated the average cost-per-case to society over a tenyear period at £43,000 in 2001 (or about £45,365 in 2004 prices assuming an increase of
1.8% per annum in real terms). Applying this cost-per-case to the estimated 631 newly
incident cases of OA in 2003 generates an annual cost of close to £2.9 million (in 2004
prices). The present study estimates the annualised cost to society of the 631 newly
incident cases of OA at £3.4 to £4.8 million. The difference between the two sets of figures
is explained by:
•

The additional cost components included in the present study (e.g. costs of labour
turnover, administration of benefits).

•

The estimation of lifetime costs in the present study as opposed to costs over a tenyear period.
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Figure 6: Total Present Value Costs to Society of Reported Newly Incident Cases of OA in Great
Britain in 2003, by Gender (2004 prices; £ thousand)
(a) Lowest average cost per worker

(b) Highest average cost per worker

Male
£18,129

Male
£22,065

Female

£53,609

Female

£78,004

Who Bears the Costs?
Figure 7 shows the incidence of the estimated total present value costs to society for all
631 newly incident cases of OA. The largest burden falls on the individual worker, with
total costs ranging from £35.5 to £49.0 million, followed very closely by taxpayers (or
Government). The total cost of OA to employers of workers who are exposed to sensitising
agents is relatively small, ranging from £2.0 to £3.7 million. This is equivalent to about
£3,225 to £5,900 per worker diagnosed with OA.
Given the significant policy implications of this pattern of cost burdens, as discussed
below, we have reworked the calculations, adopting assumptions that yield the highest
possible cost incidence for employers. The following assumptions have been adopted, as
opposed to the ‘central’ assumptions outlined in Section 5:
•

The cost of sickness absence is valued using the CIPD costs-per-working day lost
(what we refer to as Approach 2).

•

The cost of labour turnover is not assumed to bring forward the time a worker
would have left in any event, but is still assumed to instigate a chain of turnover,
which we have restricted to four recruitments.

The revised results are shown in Figure 8. The total present value costs to society increase
from £71.7-£100.1 million to £73.1-£106.5 million. The proportion of total costs incurred
by employers now ranges from about 5% to nearly 10%. Even after adopting assumptions
that yield the highest possible cost incidence for employers, the proportion attributable to
employers remains relatively small.
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Figure 7: Incidence of Total Present Value Costs to Society of Reported Newly Incident Cases of OA in
Great Britain in 2003 (2004 prices; £ thousand)
(a) Lowest average cost per worker
Taxpayer

Employer

Individual

(b) Highest average cost per worker
Taxpayer

Employer

Individual

£48,997
£47,348

£34,242

£35,460
£3,724

£2,035

Figure 8: Sensitivity Test – Upper Bound on Employer Costs - Incidence of Total Present Value Costs
to Society of Reported Newly Incident Cases of OA in Great Britain in 2003 (2004 prices; £ thousand)
(a) Lowest average cost per worker
Taxpayer

Employer

Individual

(b) Highest average cost per worker
Taxpayer

Employer

Individual

£49,012
£47,363

£34,031

£35,242
£10,162

£3,812

Policy Implications
Overall, there are significant benefits to be realised if action is taken to reduce the
incidence of OA in Great Britain. The maximum realisable benefit to society ranges from
£71.7 to £100.1 million. These represent the costs incurred by society over the lifetime of
the 631 new cases of OA diagnosed in 2003. The equivalent annualised cost is about £3.4
to £4.8 million per year. Of note, if a comparable number of newly incident cases were
diagnosed in 2004, this would give rise to another stream of lifetime costs of similar
magnitude.
Whether there is a case to reduce the incidence of OA, at least on economic efficiency
grounds, depends also on the costs of mitigation strategies and measures; an assessment of
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which is beyond the scope of the present study. It will also depend on the distribution of
the costs and benefits.
The cost burden of newly incident cases of OA in 2003 falls most heavily on the individual
worker and the state (or taxpayers). These two groups could benefit considerably if new
cases of OA were reduced; with gross gains of between £69.7 and £96.3 million over the
lifetime of those workers diagnosed with the disease in 2003. In contrast, the costs imposed
on employers are relatively small. Employers could save between £3,225 and £5,900, on
average, over the working life of each employee diagnosed with OA. There therefore
appears to be relatively little incentive for employers to reduce the number of new cases of
OA, despite the fact that significant benefits would accrue to the rest of society. The
incentive for the employer will actually depend on the costs of reducing new cases of OA
to the employer relative to the financial benefits that the employer could realise.
This pattern of cost burdens suggests that employers are imposing a large ‘external’ cost on
the rest of society. That is, during the course of normal business, the employer imposes
costs on the rest of society, and these costs are not necessarily taken into account by the
employer when making decisions that affect the health of the workforce. The presence of
such external costs provides a justification for public interventions to reduce the incidence
of OA, or improve health and safety in the workplace generally. Specifically, even if
employers take action so that the benefits they accrue just equal their mitigation costs
(assuming that employers are fully informed of the costs to be avoided), the level of newly
incident cases of OA may still not be socially desirable. As with other environmental
externalities, this situation would justify government intervention.
The incidence of total costs will, of course, vary over time depending on:
•

Whether health services are publicly or privately financed.

•

Whether prescription charges and exemptions change.

•

Whether state incapacity and industrial injuries benefits change.

•

The difference between sick pay and net earnings.

•

The institutional arrangements and culture governing compensation claims against
employers.
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7.

ANNEXES
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A: Conceptual Model for Valuing Occupational Health Risks
The health risks of a change in an occupational hazard can be modelled using a household
production approach, such as that developed by Cropper (1981)80, Harrington and Portney
(1987)81 and Krupnick et al (1989)82. With this approach, the different health conditions of
individuals can fall anywhere along an index of ‘health state’, h, where perfect health
corresponds to an index value of one and zero corresponds to a health state of death. An
individual’s health state is expressed as:

h = h (z , I ; a, m )

Equation 12

Where:

z

=

Occupational hazard

I

=

Individual’s genetic and biological endowment

a

=

Averting expenditures on goods or activities to avoid exposure
to the hazard

m

=

Expenditure on mitigation (medical and non-medical) to
reduce to impacts of the hazard following exposure

An individual’s utility (u) is a function of health state (h), the level of leisure (p) and
expenditure on goods and services (c):

u = u (h, p, c )

Equation 13

Furthermore, the level of leisure that the individual enjoys is determined by their health
state and an assortment of other characteristics (O):

p = p (h, O )

Equation 14

Thus, occupational hazards can affect utility directly through ‘pain and suffering’ and
indirectly by reducing the amount of time available for leisure pursuits (or restricting the
leisure activities available to the individual).
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Occupational hazards can also reduce the time available for work or decrease labour
productivity, which in turn can affect income – that is:

y = y (h, K )

Equation 15

Where:

y

=

Wage income

K

=

An index of non-health forms of human capital, such as
education and work experience

As a consequence of this last expression, an individual’s health state also enters their
budget constraint, where total income (including wage income) must, at least, equal total
expenditures:

y =! c + a + m

Equation 16

If we assume that the individual seeks to maximise utility (Equation 13), subject to
Equation 14, Equation 15 and Equation 16, then the individual’s problem can be expressed
as the following Langrangian:

Max L = u (h (z , I ; a, m ), p (h, O ), c )+ " (y ! c ! a ! m )

Equation 17

The first-order conditions to maximise utility are given by:

uc ! " = 0

Equation 18

uh ha + u p ph ha + "yh ha ! " = 0

Equation 19

uh hm + u p ph hm + "yh hm ! " = 0

Equation 20

y!c!a!m =0

Equation 21

Dose-response functions typically measure the total effect of an occupational hazard,
which includes the behavioural adjustments for different levels of averting behaviour and
mitigation. In other words, they measure:
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dh
= ha a z + hm mz + hz
dz

Equation 22

The terms in Equation 19 can be re-arranged to yield:

yh h =

! " uh ha " u p ph ha

Equation 23

!ha

Multiplying both sides of Equation 23 by dh dz and substituting Equation 22 where
appropriate results in:

yh

dh
dh #
h
& 1 dh # & 1
= '$ uh ! ' $ u p ph ! + mz + a z + z
dz
dz "
ha
% ( dz " % (

Equation 24

By writing Equation 13 as an indirect utility function, it can be shown that:

WTP =

hz hz
=
ha hm

Equation 25

Equation 25 is the basis of the averting-expenditure approach to valuation. Substituting
Equation 24 into Equation 25 and re-arranging provides an expression for the total value
(individual maximum WTP) for occupational health risks. That is:

hz
dh ' 1 dh $ ' 1
dh $
= WTP = yh
+ % u h " + % u p ph " ! m z ! a z
ha
dz & ( dz # & (
dz #

Equation 26

The various components of WTP include: increased income (first term), decrease in pain
and suffering (second term), increased leisure opportunities (third term), reduced
mitigation expenditures (fourth term) and reduced averting expenditures (fifth term).
Medical costs result from health effects already experienced by the individual, and are
therefore best considered a component of maximum individual WTP for improved health.
In contrast, averting expenditures are incurred as a consequence of exposure, and are
therefore incurred independently of the health outcome. Thus, averting expenditures tend
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not to be included as part of the maximum individual WTP for changed health, but would
be part of the maximum individual WTP for changes to occupational health risks.
It is worth noting that mitigation costs take two forms: (1) those that the affected individual
bears and (2) those that the rest of society bears through insurance and taxes (so-called
‘third party’ costs). To the extent that a decline in an individual’s health condition would
lead to an increase in third party costs (an increase in insurance premiums, an increase in
tax rates or a reduction in government services), other individuals might be willing to pay
some positive amount to reduce the health risk to the vulnerable individual.
In summary, individual’s maximum WTP to avoid occupational health effects comprises:

Individual Maximum WTP
Indirect Costs
Pain and
Suffering

Leisure

Direct Costs
Income
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Total mitigation costs
borne by individual

Total mitigation costs
borne by third parties

B: Working Days Lost
Information on work-days lost is very sparse. Data available generally refer to
conventional asthma and not specifically to occupational asthma. We therefore assume that
sickness-absence for asthma is the same, regardless of the cause of the asthma.
The Draft Approved Code of Practice on occupational asthma, produced by the HSE,
assumed that half of subjects with occupational asthma remained in the same job, and that
half of these (i.e. 25% of all subjects with occupational asthma) took, on average, 14 days
off each year because of their illness. They state that the remaining 25% of occupational
asthma sufferers do not take any time off work. It seems that they also assume that subjects
who change job do not take any time off work although this is not stated explicitly.
Two studies quoted by Barnes et al (1996)83 reported that patients with mild asthma took
only the occasional day off work. Individuals with moderate asthma took 2-10 days off
work (Boston Consulting Group, 199384; National Asthma Campaign, 199285). Godard et
al (2002) reported on a study of 318 asthmatic patients followed up prospectively for one
year. They reported the mean time lost from work in relation to asthma severity as
reproduced in Table 46.

Table 46: Mean Time Lost from Work in Relation to Asthma Severity from One Year Prospective
Study (Data are presented as mean days (standard deviation)).
Asthma Stage

Work days lost

1 (n=32)

2 (n=78)

3 (n=91)

4 (n=33)

0.03 (0.18)

0.58 (2.74)

5.38 (21.44)

8.59 (15.85)

Another study looked at the cost of asthma according to degree of severity 333 asthma
patients in Spain (Serra-Batlles et al, 1998). This study reported working days lost
according to severity as reproduced in Table 47.
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Table 47: Working Days Lost According to Severity of Asthma over a One Year Period
Days Lost
None

Mild (n = 140)

Moderate (n = 116)

Severe (n = 77)

Total Days

108

83

52

0

1-5

7

4

1

29

6-10

9

4

2

114

11-15

3

6

0

134

> 16

13

19

22

8,284

1,653

2,236

4,672

8,561

Total days

Finally, a study by Szucs et al (1999) of 589 asthma patients, including 472 adults (> 14
years old) reported that annually 53 of the 472 adults (11%) took time off work with an
average of 28 days off work per patient.
It is unclear from Table 47 if the average number of days off work is expressed as an
average of all patients (472 adults) or as an average among the 11% of patients who took
time of work (53 adults). However, if the number reported is the average for all 472
patients, this would imply that among the 53 subjects who had any time off work, the
average number of days off for this group would be 249, which seems unfeasibly high,
despite the overall average being comparable to Serra-Batlles et al, where the average
number of work days lost per patient was 26 days.
If we assume that the data from Szucs et al refer to the average number of days lost among
those who take any sick leave, then the average across all patients is 3.1 days, a figure
which is comparable with the data reported by Godard et al (mean days per patient of 3.5
days) and the HSE report of 14 days lost for 25% of asthma sufferers, which equates to an
average across all asthma sufferers of 3.5 days. Godard et al’s estimate of 5.4 days work
loss on average for subjects with moderate (stage 3) asthma and 0.6 days work loss for
subjects with mild asthma (stage 2) are also consistent with the information reported in
Barnes et al of the occasional day off for those with mild asthma and an average of 2–10
days off for those with moderate asthma.
In summary, therefore, if our interpretation of the Szucs data is the correct one, most
consistent evidence indicates an average of 3 to 4 days off work annually per asthma
patient, with distribution by severity as reported by Godard (and confirmed in Barnes). The
exception to this is the data from Serra-Batlles which estimates an average of 12 days off
for mild asthma, 19 days for moderate asthma and 61 days for severe asthma. If expressed
as average days off only for those patients who took time off this equates to 52 days off for
mild asthma, 68 days for moderate asthma and 187 days for severe asthma. Serra-Batlles
does note that the study includes 32 patients of working age (six mild asthma, six moderate
asthma and 20 sever asthma) who had temporal or permanent disability. It can be assumed
that these subjects were very likely to be on long-term sick leave and hence contribute to
the high average levels of work days lost in this study group.
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C: Forgone Income and Labour Turnover
Several papers have addressed the issue of the employment and financial outcomes of
occupational asthma. A summary of the key papers is shown in Table 48 (UK studies) and
Table 49 (non-UK studies). These papers were identified from the September 2004 British
Occupational Health Research Foundation (BOHRF) report on occupational asthma and
through searches of the Internet.

OA Cases Remaining in the Same Job
In the UK studies, the proportion of cases that remain in the same job ranges from 20% to
41%, with an average across the four studies where this information is available of 27%.
This is close to the result of the largest study (Gannon et al, 1993), which reports 30%
remaining in the same job. The average proportion remaining in the same job in the nonUK studies is 22%.
Data on loss of earnings is sparse. Information specifically for those remaining in the same
job was available from only one paper (Ameille et al) where zero loss of earnings was
reported. Information on loss of earnings for individuals who were still exposed following
diagnosis was available from one UK and two non-UK studies. Proportion of subjects
reporting loss of earnings ranged from 17% to 44% with annual average loss of earnings
ranging from 2% to 35%.

OA Cases Remaining in the Same Company in a Different Job
The three UK studies for which data were available all reported that 21% of subjects with
OA changed job within the same company. Similar proportions were seen in the non-UK
studies, with proportions ranging from 13% to 24%, average 17%.
Data on loss of earnings for change of job within a company is available only in Ameille et
al which reports 19% of subjects experiencing on average a 19% annual loss of income.
Three studies reported that some subjects were on chronic sick leave, the proportion
ranging from 5% to 10%. These subjects could be considered to be remaining in the same
company. If we include these subjects in the summary, the average proportion remaining in
the same company in the UK studies is 23% and in the non-UK studies is 24%.
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Table 48: Summary of UK Studies
Author
Outcome

Year
Number of cases
Follow-up period (average)
Country

Venables

Weir

Axon

Cannon

Ross

Gannon

86

87

88

89

90

91

1989

1987

1995

1995

1998

1993

79

34

30

87

804

112

1.5 - 5yrs

>1 year

UK

UK

6 years
UK

UK

UK

UK

Retirement (general)

6

Change company

9

Change job in company

21

Same job

41

Early retirement

15

Unemployed

33

15

27

32

16

21
23

20

14
21

48

30
15

50

29

Chronic sick leave

30

14
5

ALOE early retirement
ALOE general retirement
ALOE company change
ALOE job change in company
ALOE same job
Still exposed
Reduced exposure
Not exposed
ALOE still exposed

74 / -

44 / 35

ALOE reduced exposure
ALOE not exposed

74 / 54

No income loss

1

Slight reduction

25

Major reduction

30

Note: ALOE = annual average loss of earnings. Cell contains percentage of subjects reporting loss of earnings / average percentage loss.
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Table 49: Summary of Non-UK Studies
Author
Outcome

Ameille

Larbanoi

Moscato

Pisati

Padoan

Piirila

92

93

94

95

96

97

Year

1997

2002

1999

1993

2003

2205

No of cases

209

86

25

60

87

213

Follow-up period (average)

3 yrs

43 mnths

12 mnths

5 yrs

11 yrs

10 yrs

France

Belgium

Italy

Italy

Italy

Finland

Retirement (general)

3

2

Change company

16

26

24

Change job in company

18

13

24

Same job

32

21

48

Country

47

15

Early retirement

13
17

Unemployed

25

26

Chronic sick leave

6

10

4

14

ALOE early retirement
ALOE general retirement
ALOE company change

84 / 50

ALOE job change in company

19 / 19

ALOE same job

-/0

Still exposed

7

Reduced exposure

26

Not exposed

67

52

ALOE still exposed

20 / 22

17 / 02

ALOE reduced exposure

32 / 22

ALOE not exposed

78 / 22

No income loss

36

Slight reduction

10

Major reduction

52

28

15

72

85

69 / 28

Note: ALOE = annual average loss of earnings. Cell contains percentage of subjects reporting loss of earnings / average percentage loss.
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OA Cases Changing Company
In the UK studies, the proportion of subjects with OA who moved company following
diagnosis ranged from 9% to 32%, with an average of 17%. The two largest studies (Ross
et al and Gannon et al) reported proportions of 14% and 16%. For the non-UK studies, the
range was 16% to 47% with an average of 30% although was strongly influenced by one of
the four studies which reported 47% of OA subjects moving company. The average
proportion in the other three studies was 19%.
Loss of earnings for those who changed company were again available only in Ameille et
al who reported that 84% of subjects who changed company reported loss of earnings of,
on average, 50% annual income.
Loss of income for those no longer exposed was reported in three studies, although this
group is likely also to include those who retired, moved job within company and the
unemployed. Proportion reporting loss of income ranged from 69% to 78% with annual
average loss of income ranging from 22% to 54%.

OA Subjects Taking Retirement / Unemployed
Three studies (two UK, one non-UK) specifically reported the proportion of subjects who
took early retirement following diagnosis. The proportions were very similar at 15%, 15%
and 17%. Three studies reported the proportion of subjects taking general retirement and
this ranged from 2% to 6%.
Most of the studies reviewed provided some information on the proportion of cases that
became unemployed following diagnosis. In the UK studies this proportion ranged from
14% to 50%, with an average of 25%. In the non-UK studies, the proportion ranged from
4% to 26% with an average of 20%. However, in many cases, information is provided for
unemployment but not for early or general retirement. It is likely therefore that, in some
cases, this estimate includes early or general retirement as well as unemployment for other
reasons.
If the data on retirement and unemployment are combined, there is a range of 29% to 50%
in the UK studies, with an average of 35% and a range of 28% to 31% in non-UK studies
with an average of 29%.
No information on loss of earnings associated with retirement or unemployment was
provided.

Summary of Results
Using the information described above, we estimate that:
•

Same job: 25% of subjects, of which 30% experience a 20% reduction in
income. The other 70% experience no reduction in salary income.

•

Different job, same company: 25% of subjects, of which 20% experience a 20%
reduction in salary income.
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•

Different company: 15% of subjects, of which 85% experience a 50% reduction
in salary income.

•

Retirement: 15% of subjects, of which 100% experience a 100% reduction in
salary income.

•

Unemployed: 20% of subjects. Here we assume that this group eventually join a
different company (i.e. add 20% to 'different company').
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D: The Wage Rate as a Measure of Productivity Losses
Many of the COI studies reviewed in Section 2 use the wage rate to approximate the cost
of (benefits of reduced) absenteeism. These studies typically employ the ‘human capital’
approach, in which the loss of a working day by a healthy worker represents the loss of
production, the value of which in competitive labour markets equals the daily (money)
wage rate.
In an economy with full employment, the average wage rate per day worked is a
reasonable approximation of the cost of lost work time (in terms of forgone output) for
some organisations (see Box 1). For other organisations, however, the wage rate will
substantially underestimate the cost of work time lost. There are three factors that
determine whether the wage rate is an accurate measure of lost output:
•

The degree to which production is team orientated, as opposed to individual
orientated.

•

The cost of replacing an absent worker.

•

The size of the penalty for a shortfall in output.

Clearly, the wage rate is a good proxy for the value of lost output when the sick worker can
be rapidly replaced with an equally productive worker at the same wage rate. This holds
whether production is team orientated or there are substantial penalty for missing output
targets.
The first case where the cost of forgone production will exceed the wage rate is when an
organisation relies on an individual production process (or team orientated production with
substantial team-specific human capital), incurs a penalty for missing an output target, and
perfect substitutes for the sick worker are not available. Large organisations are more
likely to be able to hold reserve pools of such substitutes, than small organisations.
Moreover, small organisations will tend to find it more expense to recruit substitutes. Thus,
the smaller the organisation the greater the divergence is likely to be. A second case where
the cost of forgone production will exceed the wage rate is when there is team production,
but perfect substitutes are not available to replace sick workers. Finally, organisations may
exhibit all three characteristics, in which case the divergence between the cost of forgone
output and the wage rate will be the largest.
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Box 1: What Wage Rate?

An organisation, in theory, will hire workers until the marginal revenue product of labour (i.e. the
price of output times the worker’s marginal product) is equal to the market wage rate, w.
In the basic case, with no sick policy, a worker receives w for each day actually worked and
nothing if they are absent due to illness. Thus, when a worker is sick, the organisation’s revenue
and labour costs decline by the amount, w, the daily wage rate. Employees bear the cost of
absenteeism in this case.
If an organisation offers ‘sick pay’ wages, which will tend to be fixed for a year, will not be
affected by absenteeism during that year. An organisation may expect a worker to, on average,
miss m days per year (out of, say, a 250 day working year). In a competitive labour market the
annual salary will be set equal to the marginal revenue product (which is equal to the daily wage
rate) over 250 less m days – i.e. annual salary = w * (250 – m). Now, spreading the worker’s
marginal revenue product over the 250 working days in the year yields an average wage per day
paid of (w* x (250 – m)) ÷ 250. Workers therefore pay for sick pay (sick days) in the form of
lower wages per day worked. But they prefer this (risk-pooling) arrangement to one in which they
receive zero for days absent.
In this case, the cost of absenteeism to the organisation is the worker’s marginal revenue product,
which is equal to the wage rate per day actually worked. A programme that reduces m by 1 day
will increase the value of output by w, which is shown above to be marginally larger than w*, the
average wage per day paid. The wage per day paid is thus underestimating the value to the
organisation of reducing m, but the wage per day worked is an accurate measure.
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E: Causative Agents and Occupations Assessed
Causative Agent: Iscocyanates
Occupation

ISIC

Smiths and forge workers

5211

Moulders, core makers, die casters

5212

Motor mechanics, auto engineers

5231

Vehicle body builders and repairers

5232

Auto electricians

5233

Vehicle spray painters

5234

Printers

5422

Textile process operatives

8113

Chemical and related process operatives

8114

Rubber process operatives

8115

Plastics process operatives

8116

Electroplaters

8118

Process operatives

8119

Assemblers (vehicles and metal goods)

8132

Labourers in foundries

9131

Source: SOC (2000)

Causative Agent: Flour / Grain
Occupation

ISIC

Bakers, flour confectioners

5432

Food, drink and tobacco process operatives

8111

Source: SOC (2000)
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Causative Agent: Latex or Gluteraldehyde
Occupation

ISIC

Medical practitioners

2211

Dental practitioners

2215

Veterinarians

2216

Nurses

3211

Midwives

3212

Paramedics

3213

Medical radiographers

3214

Medical and dental technicians

3218

Physiotherapists

3221

Nursing auxiliaries and assistants

6111

Ambulance staff (excluding paramedics)

6112

Dental nurses

6113

Source: SOC (2000)
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F: Cost to Employers of Sickness Absence: Alternative
Approach
An alternative way to estimate the cost to employers of sickness absence due to OA is to
simply multiply the number of days absent from work due to OA by the average daily cost
of absenteeism in the relevant economic sector, as derived from the CIPD and CBI surveys
(using Equation 27).

ACESA ag = ADCA ag  DS ag

Equation 27

Where:

ADCA ag

=

Average daily cost of employee absenteeism in an economic sector
where individuals of gender g could be exposed to causative agent
a) (£ per day per person)

According to the CIPD 200598 survey the average level of sickness absence across all
responses is 8.4 working days per employee per year (or 3.7 per cent of total working time
based on a 228-day working year). As Table 50 shows, “public services” have the highest
level of sickness absence at 10.3 working days per employee per year (range: 7.5 to 11.6);
employees in “private services” reported the lowest level of sickness absence at 6.8
working days per employee per year (range: 5.0 to 9.3).
The average cost of sickness absence per employee in the CIPD 2005 survey is £601 per
year (see Table 51). The average cost across all responses received from organisations
involved in “manufacturing and production” is £624 per employee per year (range: £350 to
£1,190). In “private services” and “public services” the average annual cost across all
responses is £568 per employee (range: £217 to £725) and £645 per employee (range: £478
to £1,060), respectively.
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Table 50: Average Level of Sickness Absence by Economic Sector (2004)

Average Days Lost
Per Employee Per
Year

Number of
Responses

Sector

Agriculture and forestry
Electricity, gas and water
Construction
Engineering and metals
Food, drink and tobacco
General manufacturing
Paper and printing
Textiles
Chemicals
Other Manufacturing

4
5
18
82
49
32
13
13
23
64

9.1
6.8
6.6
8.0
11.2
8.9
8.2
7.5
7.3
8.2

303

8.4

35
49
23
32
20
13
46
31
9
65
6

5.5
5.7
7.3
5.0
5.2
6.2
8.7
9.3
5.5
6.8
8.0

329

6.8

48
22
53
47
18

9.8
9.3
10.9
11.6
7.5

188

10.3

Housing associations
Charity services
Care services
Other voluntary services

29
19
11
7

10.7
7.3
11.2
9.8

All non-profit organisations

66

9.6

886

8.4

All manufacturing and production
Professional services
Financial services
Hotels, restaurants, leisure
IT services
Legal and property services
Media and publishing
Retail and wholesale
Transport and storage
Telecommunications
Other private sector
Call centres
All private services
Education
Central government (including defence)
Local government (including police and fire)
Health
Other public sector
All public services

Survey average
Source: CIPD (2005, Table 1, p. 5-6)
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Table 51: Average Cost of Sickness Absence per Employee and per Day, By Economic Sector

Sector

Number of
Responses

Cost (£) Per
Employee Per Year

Agriculture and forestry
Electricity, gas and water
Construction
Engineering and metals
Food, drink and tobacco
General manufacturing
Paper and printing
Textiles
Chemicals
Other Manufacturing
All manufacturing and production

Cost (£) Per
Sickness Absence

2
2
6
28
23
10
4
5
8
27

350
1,190
924
609
529
766
720
495
728
539

38
175
140
76
47
86
88
66
100
66

115

624

74

Professional services
Financial services
Hotels, restaurants, leisure
IT services
Legal and property services
Media and publishing
Retail and wholesale
Transport and storage
Telecommunications
Other private sector
Call centres

11
24
11
12
6
7
18
16
4
33
-

636
479
217
695
694
606
556
725
509
603
-

116
84
30
139
133
98
64
78
93
89
-

All private services

142

568

84

Education
Central government (including defence)
Local government (including police and fire)
Health
Other public sector

18
6
14
5
3

478
772
644
1,060
563

49
83
59
91
75

All public services

46

645

63

Housing associations
Charity services
Care services
Other voluntary services

10
6
7
2

606
399
777
642

57
55
69
66

All non-profit organisations

25

607

63

328

601

72

Survey average

Source: CIPD (2004, Table 10, p. 18) and author’s calculations
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Combining the information in Table 50 and the third column of Table 51 enables us to
approximate the average cost to employers per working day lost to sickness. These
estimates are found in the last column of Table 51. Over the whole sample the average
daily cost of sickness absence to employers is £72 (range: £30 to £175 per working day
lost). To apply Equation 27 we have made the following assumptions:

ADCA latex & gluteraldehyde, male & female

=

£91 per day per person (corresponding to the
‘health’ sector in Table 51)

ADCA isocyanates, male & female

=

£77 per day per person (corresponding to the
straight average of the ‘engineering and
metals’, ‘paper and printing’, ‘textiles’ and
‘transport and storage’ sectors in Table 51)

ADCA flour & grain, male & female

=

£47 per day per person (corresponding to the
‘food, drink and tobacco operatives’ sector in
Table 51)

These daily absence costs are higher than those derived above under Approach 1. In the
CIPD 2005 sample, 47 per cent of organisations monitor the cost of sickness absence.
Within these organisations, the following elements were included in the cost of sickness
absence reported:
•

Occupational sick pay (included by 79 per cent of organisations).

•

Statutory Sick Pay (included by 49 per cent of organisations).

•

Cost of replacement labour (included by 38 per cent of organisations).

•

Overtime costs (included by 33 per cent of organisations).

•

Cost of reduced performance (included by 20 per cent of organisations).

•

Administration (included by 9 per cent of organisations).

Some of these elements are consistent with the assumptions we adopted under Approach 1
– where it was assumed that the cost of sickness absence to the employer essentially
comprises the net cost of sick pay plus associated administration costs.
The cost of reduced performance is additional to the cost of sick pay, and offers one
explanation for the difference in daily costs. It may also be the case that, with Approach 1,
we are overestimating the proportion of all sickness absences in which the sick worker
receives part-pay or no sick pay at all. To legitimately include the costs associated with
employing replacement labour or making overtime payments, however, these elements
must be strictly additional to the total labour cost of employing the sick worker. The CIPD
estimates will overstate the true costs of sickness absence, depending on the extent to
which these elements are not strictly additional.
According to the CBI99 absence and labour turnover survey 2005 the average absence from
work in 2004 was 6.8 days per employee, which is equivalent to 3.0% of total working
time (based on a 228-day working year). Within the survey absence is defined as all
absence from work, excluding public holidays, annual leave and statutory leave, such as
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maternity and paternity leave. So-called ‘manual’ employees are absent, on average, 2.4
days more per annum, than ‘non-manual’ employees – i.e. the average days lost per
manual employee is 8.4 per year, whereas the average days lost per non-manual employee
is 6.0 per year. Absence levels also vary considerably between sectors. As with the CPID
survey, the public sector has the highest absence rate per employee (9.1 days per year);
high-tech and professional services have the lowest level of absences at 4.2 and 4.0 days
per employee per year, respectively.

Table 52: Absence Levels by Sector in 2004, All Employees
Sector

Average Days Absent per
Employer per Year

Public sector

9.1

Transport and communication

8.0

Distribution, hotels and restaurants

7.2

Retail

7.0

Manufacturing

7.0

Other services

6.4

Banking, finance and insurance

6.2

Energy / water

5.4

Construction

4.7

IT / high-tech services

4.2

Professional services

4.0

Public

10.1

Private

6.7

Manufacturing

7.2

Services

6.2

Source: CBI (2005, Exhibit 9, p. 11)

The CBI survey also asked employers to provide estimates of the direct and indirect cost of
absences. The former, which includes the salary cost of absent individuals, replacement
costs (e.g. for temporary staff or overtime cover) and lost service or production time,
averaged £495 per employee in 2004. Indirect costs averaged £677 per employee, on top of
the direct costs. This category includes the employer’s assessment of, for example, the cost
of poorer quality of services, lower customer satisfaction, the cost of absence management
training and the cost of health promotion. However, only 4% of respondents provided
estimates for indirect costs; how representative the estimates are for all employers is thus
uncertain.
The survey shows that the direct annual cost of absenteeism is considerably higher in
larger organisations (£571 per employer; employer with between 500 and 4,999
employees) than smaller ones (£310 per employee; employer with less than 50 employees).
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As with absence levels, the direct cost of work days lost also varies considerably by sector.
The lowest costs were reported by employers in retail and construction (£167 and £193 per
employee per year, respectively). The highest costs were found in transport and
communication (£600 per employee per year); energy / water and manufacturing were not
too far behind, with direct costs of £599 and £591 per employee per year, respectively. The
average direct cost of a work day lost by broad sector is shown in Table 53. Given that
these unit costs are so highly aggregated, we do not use them in our calculations. They are
nonetheless very similar in magnitude to the CIPD results.

Table 53: Direct Cost of Absence by Broad Sector in 2004
Sector

Average Direct Cost
(£) of Absence per
Employee per Year

Average Direct Cost
(£) per Day Absent

Public

557

55

Private

493

74

Manufacturing

591

82

Services

444

72

Source: CBI (2005) and author’s own calculations

The estimated annual cost to employers of sickness absence, based on Equation 27, the
CIPD day costs and our estimates of working days lost per person per year, are presented
in Table 42.
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G: Incidence of Occupational Asthma

Incidence of Occupational Asthma by Agent
The main sources of information on asthma incidence in the UK are the SWORD (chest
physicians) and OPRA (occupational physicians) reporting schemes. These reporting
schemes are unlikely to include all cases of disease and should be treated as minimal
estimates of the true incidence (underestimating the incidence by, perhaps, up to one third
of diagnosed occupational asthma plus further cases of occupational asthma which are not
reported). Some additional information is available from the IIS (Industrial Injuries
Scheme). The data presented here are extracted from the HSE website100.
No information is available broken down by agent, gender and occupation simultaneously.
Some information is available for incidence of occupational asthma by agent, and
separately by occupation. No information is available by gender specifically for
occupational asthma, although some information is available for work-related and
occupational disease.
This occupational information referred to here was provided to IOM by the Office for
National Statistics and refers to the period March to May 2003. Table 54 shows the best
estimates of the annual incidence of occupational asthma by agent.

Table 54: Annual Average Number of Cases Reported to SWORD and OPRA (combined) 2002 to 2004
by Agent (Total GB cases = 631)
Agent

Annual Average
Cases

% of all GB Cases

Flour

50

8

Grains

23

4

108

17

Latex

11

2

Gluteraldehyde

17

3

Isocyanates

Incidence of Occupational Asthma by Gender
No information on incidence by gender or age is available specifically for occupational
asthma. The THOR scheme does, however, provide data on the estimated number of cases
of work-related and occupational respiratory disease – ‘asthma’ by gender (see Table 55).
The total number of cases reported in 2003 (647 cases) is very similar to the annual
average number of GB cases in 2002-2004 (631 cases), suggesting that this definition is
equivalent to ‘occupational asthma’. Around 30% of cases each year are in females.
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Table 55: Estimated Number (and percentage by gender) of Cases of Work-related and Occupational
Respiratory Disease – ‘Asthma’ (1998 to 2003)
Year
1998
No

1999
%

No

2000
%

No

2001
%

No

2002
%

No

2003
%

No

%

Males

557

69

802

71

546

70

458

71

498

74

444

69

Females

251

31

326

29

214

30

179

29

173

26

203

31

All

808

1128

785

649

671

647

No direct information is available on the distribution of occupational asthma cases jointly
by agent and gender, and the occupations exposed to the agents of interest in this study will
have very different proportions of male and female workers. To adjust for this, we have
estimated the proportions of workers by gender for each agent and applied these
proportions to the total numbers of cases of occupational asthma shown in Table 54.
Further investigation of incidence by occupation showed that the principal occupations in
which these cases occurred were:
Isocyanates:

Moulders, core makers, die casters
Vehicle spray painters
Chemical and related process operatives

Flour or Grain:

Bakers, flour confectioners
Food, drink and tobacco process operatives

Latex or Gluteraldehyde:

Nurses

These occupations covered more than half of the cases attributed to the three agents of
interest. Information available on occupation by gender showed the distribution presented
in Table 56.
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Table 56: Occupational Group Breakdown by Gender
Occupation

Total
(thousands)

Moulders, core makers, die casters

% men

% women

*

*

*

Vehicle spray painters

27

100

*

Chemical and related process operatives

56

100

*

Bakers, flour confectioners

22

100

*

Food, drink and tobacco process operatives

167

59

41

Nurses

494

11

89

Note: * too few to estimate.

Based on Table 56, we would estimate that, on average 100% of those exposed to
isocyanates are men, 63% of those exposed to flour or grain are men and 11% of those
exposed to latex or gluteraldehyde are men. If a similar analysis is extended to the full list
of occupations in Annex E the corresponding figures are: isocyanates 96% men, flour or
grain 63% men and latex or gluteraldehyde 24% men. Applying these proportions to Table
54 gives the estimated annual incidence of occupational asthma by agent and gender, as
shown in Table 57.

Table 57: Estimated Annual Incidence of Occupational Asthma by Agent and Gender
Estimated Annual New Cases
Agent

Men

Women

Flour

31

19

Grains

14

9

104

4

Latex

3

8

Gluteraldehyde

4

13

Isocyanates

Across the agents, the overall proportion of occupational asthma cases that occur in women
is 25%, which is close to the estimate across all agents of 30% shown in Table 55
(particularly taking into account that more than half of the cases in the current study are
due to exposure to isocyanates from occupations where almost all workers are men).
These figures assume that, within the same job/exposure, the risk of occupational asthma is
the same in men and women. There is some evidence that women are more susceptible to
asthma due to airway geometry (smaller airways so that a set degree of airway narrowing
is more likely to induce symptoms sooner) and women are more likely to present to their
doctor with symptoms leading to earlier diagnosis.
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Overall, it is estimated that there are 631 new cases annually in GB, of which it is
estimated 30% will be in women (189 cases) and 70% in men (442 cases). This implies
that there will be 286 cases in men and 136 cases in women from agents other than those in
the current study.

Other Considerations
Age at First Diagnosis
There appears to be little information available on age at diagnosis. Table 58 shows the age
distribution of work-related and occupational respiratory cases reported to THOR.

Table 58: Percentage Age Distribution for Work-related and Occupational Respiratory Disease –
‘Asthma’ by Gender (2002-04)
Age Group
16-24
Males

25-34

35-44

45-54

55-64

65+

11

16

27

28

13

5

Females

5

33

28

18

16

-

All

9

20

28

25

14

4

Simplified calculations from Table 58 give an estimated average age at onset of 43 years
for men and 41 years for women. This is similar to the average age at onset of 42.6 years in
26 patients (of whom 20 were men) from an occupational asthma clinic described by Axon
et al (1995)101 and an average age at onset of 39.9 years among 51 subjects from an asthma
clinic who reported ‘asthma worse at work’ (Tarlo et al, 2000)102. However, a study of 90
confirmed cases of occupational asthma in Singapore reported a lower average age at
diagnosis of 35.8 years (Kor et al, 2001)103. Based on the above, an assumption of average
age at diagnosis of around 40 years would seem to be a reasonable estimate.
First Exposure
There is more information available on the time between first exposure to the causal agent
and development of symptoms / diagnosis of occupational asthma, although little which
refers directly to the agents of interest in this study. The BOHRF report notes that: “The
latent interval between first exposure and the onset of recognisable symptoms can vary
depending on the agent, the management of exposure and biological variability”. One of
the conclusions of their report is that: “Sensitisation and occupational asthma are most
likely to develop in the first years of exposure for workers exposed to……. Isocyanates
….”.
A study by Venables et al (1985)104 of workers at a steel coating plant identified 21 cases
of occupational asthma among workers exposed to TDI (isocyanates). Date of onset of
symptoms was available for 19 of the cases and ranged from less than one year to 7 years.
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Six cases had a latent period of one year or less, and 5 had a latent period of 2 or 3 years
(i.e. over half of the cases had latency of three years or less). Data presented in the paper
can be used to estimate the average latency period for the 19 cases of 3.2 years since first
exposure. Tarlo et al reported a mean of 5.9 years of exposure prior to onset of
occupational asthma in 136 subjects with compensated claims for isocyanate induced
occupational asthma, while the study of occupational asthma in Singapore (Kor et al, 2001)
reported a median exposure prior to symptoms of only 2.5 months (range 1 to 264 months)
for 28 cases with isocyanate induced asthma.
Kor et al also reported a median latency for occupational asthma from flour, for two cases,
of 25 months and 132 months. No other information has been found on latency specifically
for exposure to flour, grain, latex or gluteraldehyde.
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H: Present Value Lifetime Cost Estimates

Table 59: Estimated Present Value Lifetime Direct Costs for 'Survivors', by Gender and Sensitising
Agent (2004 prices; £ per person)
Taxpayer

Employer

Individual

Society

Latex or Gluteraldehyde:
Male - low
Male - high

14,500
18,300

-

Female - low
Female - high

14,900
19,000

-

Male - low
Male - high

14,500
18,400

-

Female - low
Female - high

14,900
19,000

-

Male - low
Male - high

14,500
18,400

-

Female - low
Female - high

14,900
19,000

-

-

100
1,000

14,400
19,300

100
1,200

14,900
20,200

100
1,000

14,400
19,300

100
1,200

14,900
20,200

100
1,000

14,400
19,300

100
1,200

14,900
20,200

Isocyanates
-

Flour or Grain
-

Table 60: Estimated Present Value Lifetime Indirect Costs for 'Survivors', by Gender and Sensitising
Agent (2004 prices; £ per person)
Taxpayer

Employer

Individual

Society

Latex or Gluteraldehyde:
Male - low
Male - high

40,200
40,200

5,800
8,200

127,100
130,100

173,200
178,500

Female - low
Female - high

43,300
43,400

2,700
4,000

48,500
51,700

94,500
99,100

Male - low
Male - high

42,500
42,600

3,800
5,400

67,100
70,100

113,400
118,100

Female - low
Female - high

44,900
45,100

2,300
3,400

34,700
37,900

82,000
86,400

Male - low
Male - high

43,100
43,300

3,400
4,700

56,900
59,900

103,400
107,900

Female - low
Female - high

45,400
45,600

2,200
3,100

31,700
34,800

79,200
83,600

Isocyanates

Flour or Grain
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Table 61: Estimated Present Value Lifetime Direct Costs for 'Non-Survivors', by Gender and
Sensitising Agent (2004 prices; £ per person)
Taxpayer

Employer

Individual

Society

Latex or Gluteraldehyde:
Male - low
Male - high

11,100
13,900

-

Female - low
Female - high

12,600
16,000

-

Male - low
Male - high

11,100
13,900

-

Female - low
Female - high

12,600
16,000

-

Male - low
Male - high

11,100
13,900

-

Female - low
Female - high

12,600
16,100

-

-

200
600

10,900
14,500

900

12,600
17,000

200
600

10,900
14,500

900

12,600
17,000

200
600

10,900
14,500

900

12,600
17,000

Isocyanates
-

Flour or Grain
-

Table 62: Estimated Present Value Lifetime Indirect Costs for 'Non-Survivors', by Gender and
Sensitising Agent (2004 prices; £ per person)
Taxpayer

Employer

Individual

Society

Latex or Gluteraldehyde:
Male - low
Male - high

31,500
31,500

5,800
8,200

406,300
554,000

443,600
593,600

Female - low
Female - high

37,100
37,200

2,700
4,000

234,600
334,100

274,300
375,300

Male - low
Male - high

33,200
33,400

3,800
5,400

346,400
494,000

383,400
532,700

Female - low
Female - high

38,400
38,600

2,300
3,400

220,800
320,400

261,600
362,400

Male - low
Male - high

33,700
33,900

3,400
4,700

336,100
483,800

373,300
522,500

Female - low
Female - high

38,800
39,100

2,200
3,100

217,700
317,300

258,800
359,500

Isocyanates

Flour or Grain
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Table 63: Estimated Present Value Total Lifetime Costs for 'Survivors', by Gender and Sensitising
Agent (2004 prices; £ per person)
Taxpayer

Employer

Individual

Society

Latex or Gluteraldehyde:
Male - low
Male - high

54,700
58,500

5,800
8,200

127,000
131,100

187,600
197,800

Female - low
Female - high

58,200
62,400

2,700
4,000

48,600
52,900

109,400
119,300

Male - low
Male - high

57,000
61,000

3,800
5,400

67,000
71,100

127,800
137,400

Female - low
Female - high

59,800
64,100

2,300
3,400

34,800
39,100

96,900
106,600

Male - low
Male - high

57,600
61,700

3,400
4,700

56,800
60,900

117,800
127,200

Female - low
Female - high

60,300
64,600

2,200
3,100

31,800
36,000

94,100
103,800

Isocyanates

Flour or Grain

Table 64: Estimated Present Value Total Lifetime Costs for 'Non-Survivors', by Gender and
Sensitising Agent (2004 prices; £ per person)
Taxpayer

Employer

Individual

Society

Latex or Gluteraldehyde:
Male - low
Male - high

42,600
45,400

5,800
8,200

406,100
554,600

454,500
608,200

Female - low
Female - high

49,700
53,200

2,700
4,000

234,600
335,000

287,000
392,200

Male - low
Male - high

44,300
47,300

3,800
5,400

346,200
494,600

394,300
547,300

Female - low
Female - high

51,000
54,600

2,300
3,400

220,800
321,300

274,100
379,300

Male - low
Male - high

44,800
47,800

3,400
4,700

335,900
484,400

384,100
536,900

Female - low
Female - high

51,400
55,200

2,200
3,100

217,700
318,200

271,300
376,500

Isocyanates

Flour or Grain
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