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Abstract

Background. Although occupational exposure is a known risk factor for Chronic 

Obstructive Pulmonary Disease (COPD), it is diffi cult to identify specifi c occupational 

contributors to COPD at the individual level to guide COPD prevention or for 

compensation. The aim of this study was to gain an understanding of how different 

expert clinicians attribute likely causation in COPD. Methods. Ten COPD experts and 

nine occupational lung disease experts assigned occupational contribution ratings 

to fi fteen hypothetical cases of COPD with varying combinations of occupational 

and smoking exposures. Participants rated the cause of COPD as the percentage 

contribution to the overall attribution of disease for smoking, occupational 

exposures and other causes. Results. Increasing pack-years of tobacco smoking 

was associated with signifi cantly decreased proportional occupational causation 

ratings. Increasing weighted occupational exposure was associated with increased 

occupational causation ratings by 0.28% per unit change. Expert background also 

contributed signifi cantly to the proportion of occupational causation rated, with 

COPD experts rating on average a 9.4% greater proportion of occupational causation 

per case. Conclusion. Our fi ndings support the notion that respiratory physicians 

are able to assign attribution to different sources of causation in COPD, taking 

into account both smoking and occupational histories. The recommendations on 

whether to continue to work in the same job also differ, the COPD experts being 

more likely to recommend change of work rather than change of work practice.
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Introduction

COPD is a major cause of morbidity and mortality in the UK (1) aff ecting 
up to 3.7 million people (2). Th e World Health Organisation predicts that 
Chronic Obstructive Pulmonary Disease (COPD) will increase in the coming 
years and, by 2030, will become the third leading cause of death worldwide 
(3). Traditionally, COPD has been thought of primarily as a smoking-related 
disease with limited scope for modifying the natural history of the disease, 
beyond smoking cessation, once it is established. Recently, these traditional 
assumptions have been challenged, as refl ected in the UK Department of 
Health Outcomes Strategy for COPD (4) and the related British Th oracic 
Society/National Institute for Clinical Excellence guidance (1) and British 
Lung Foundation report (2). 

Th ere has been an increasing recognition that factors other than smoking 
may also play a role in the causation of COPD, including potentially harmful 
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inhaled occupational exposures, indoor and outdoor air 
pollution, and genetic factors (5). Consistent estimates 
place 10–15% of the total burden of COPD as attribut-
able to occupational exposures (4,6). Despite this general 
assessment of risk, it is extremely diffi  cult to identify 
specifi c occupational contributors to COPD at the indi-
vidual patient or worker level. Yet, decision regarding 
the contribution of the potential occupational agent(s) 
is important in COPD prevention, where occupational 
exposure reduction or elimination can mitigate adverse 
health eff ects. 

Even in the arena of occupational asthma, a recent 
study identifi ed considerable variation in diagnostic 
approaches among clinicians with an expertise in occu-
pational lung disease (7), and highlighted the need for 
a more unifi ed diagnostic approach. Th e subsequent 
Standards of Care for occupational asthma reinforced 
these fi ndings and emphasised greater diagnostic con-
sistency in patients with suspected occupational asthma 
(8). Indeed, there is growing interest in COPD develop-
ing as a result of longstanding asthma, although this has 
not been studied specifi cally in terms of occupational 
asthma overlapping with occupationally attributable 
COPD (9). 

Th e aim of this study, therefore, was to gain an 
understanding of how diff erent expert clinicians attri-
bute likely causation in COPD. Specifi cally, we wished 
to ascertain whether there were consistent diff erences 
in the pattern of attribution between COPD and occu-
pational lung disease experts as two distinct groups of 
physician assessors. 

Methods

Twelve COPD experts (COPD raters) and 12 occupational 
lung disease experts (OLD raters) were approached, the 
latter recruited from GORDS (the Group of Occupa-
tional Respiratory Disease Specialists (10)). 

Fifteen hypothetical cases of COPD were developed 
by four members of the study team (AD, CB, DF, PDB), 
intentionally including varying combinations of occu-
pational and smoking exposures that might be diff er-
entially rated as causative in an individual COPD case. 
Consequently, based on the combination of tobacco and 
occupational contribution, cases could be assigned a 
priori into one of the 9 categories: tobacco smoking con-
tribution was rated as low (0–14 pack-years), medium-
moderate (15–49 pack-years) or very high (50 or more 
pack-years); and occupational exposure contribution 
was rated as low (0–10 years), medium-moderate (11–
29 years) or very high (30 or more years). Occupational 
agents included in the study were those associated with 
increased risk of COPD based on current best evidence 
(11,12,13). 

Each case scenario also contained information 
on demographics, medical history (including cur-
rent symptoms and health care), health surveillance 
at work where applicable, detailed smoking history 

(including a pack-year summary estimate), previous 
medical history, relevant family history, medication 
use and allergies, and a detailed occupational history 
(stratifi ed by job title, duration, and known exposures). 
Certain specifi c exposures thought to contribute to 
the risk of COPD development were included (e.g., 
silica exposure in Case 2). In addition, results of any 
relevant medical investigations were provided, includ-
ing pulmonary function testing (FEV

1
 and FVC in all 

cases, and transfer factor, airway reactivity measures, 
serial peak fl ow recordings, SpO

2
, α1 anti-trypsin sta-

tus (AAT), and radiology results, where appropriate). 
Th e full text of a case example (Case 11) is provided in 
Appendix 1. 

Participants were asked to rate the cause of COPD 
in each case by assessing a percentage contribution to 
the overall attribution of disease in three categories: 
(i) smoking; (ii) occupational exposures; and (iii) other 
causes. Instructions were given that each category 
should be rated between 0–100%, such that each rated 
answer refl ected the contribution that the factor in ques-
tion had made to the presence and extent of currently 
diagnosed COPD. Participants were also provided the 
opportunity to make open-ended comments in relation 
to each case. 

For a subset of cases (cases 11–15), longitudinal 
information was also supplied in the form of annual 
FEV

1
 values. Data supplied varied in each of these cases 

from between one to four previous values of FEV
1
. Two 

supplementary questions relating to annual decline 
were posed: (i) does the annual decline noted in FEV

1

cause you concern? and (ii) given the FEV
1
 decline, what 

advice would you give the worker about continuing 
employment? 

Data were analysed using SPSS v. 14.0.2 (SPSS Inc. 
2006). Descriptive analyses included median rating and 
associated interquartile ranges (IQR) for the case attri-
butions. Th e linear regression model was applied for 
predicting the rated occupational proportion in relation 
to the following explanatory (independent) variables: 
weighted occupational exposure, pack-years of smok-
ing, and the type of rater (COPD expert compared to 
OLD expert). 

Th e weighted occupational exposure was calculated 
as a product of years of employment in each recorded 
job multiplied by a factor for likely intensity of general 
vapour, gas, dusts, and fume (VDGF) exposures. Th e 
VGDF-associated factors used were developed and 
assigned by two of the study team (DF and PDB) and set 
at zero for no likely exposure, 1 for moderate exposure, 
and 2 for heavy exposure. Th us, for example, 5 years’ 
exposure at a job with no likely exposure and 15 years 
at a job with heavy exposure would yield a summary 
value of 30. Finally, the open-ended comments made 
by the raters were summarized and specifi c emergent 
themes were identifi ed and documented. Th is study 
obtained ethics and local research and development 
offi  ce approval. 
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Results 

Nine of the 12 occupational lung disease specialists 
approached participated in this study, as did 10 of the 12 
COPD experts, representing an overall response of 79%. 

Th e responses for the attribution of COPD causation 
for cases 1–15 are shown in Table 1. Overall, median 
ratings for each category varied widely. In general terms, 
the “other” risk category option was rated only as an 
exception, as in the single case including information on 
alpha 1 anti-trypsin defi ciency phenotype (PiMZ, case 
6), where a median level of 65% causation to that genetic 
factor was attributed by the raters. 

Table 1. Attribution of causation by Physician Case Raters

 Case Scenarios    Causal Attribution by Raters

Exposure Grouping
Case 

Number Age Pack-years 
Occupational 

exposure/duration
FEV1 % 

predicted
Other 

information
Smoking % 

(Median, IQR)
Occupation % 
(Median, IQR)

Other % 
(Median, IQR)

High Smoking
High 
Occupational 

1 67 65 Scrap metal work 14 years
Foundry work 19 years

Painter 10 years

33 80 (70–90) 10 (10–27) 0 (0–10)

4 78 61 Fireman 40 years 29 PiMZ AAT 80 (60–86.3) 15 (10–22.5) 0 (0–20)

High Smoking
Medium 
Occupational

7 68 60 Welder 25 years
Construction labourer 

2 years

78 Pleural 
plaques

70 (63.8–81) 22.5 (15.8–30) 0 (0–10)

10 74 62 Farmer 4 years
Cadmium smelter 40 years

26 70 (60–80) 25 (20–40) 0 (0–0)

High Smoking
Low 
Occupational 

3 66 61 Grain dust exposure 9 years 60 90 (80–96.3) 6 (0–11.3) 0 (0–2.5)

Medium 
Smoking
High 
Occupational 

11 50 25 Wood turner 34 years 51 50 (35–75) 40 (10–60) 0 (0–5)

14 57 21 Plater/welder 42 years 74 Angina 60 (40–90) 20 (10–40) 0 (0–20)

Medium 
Smoking
Medium 
Occupational 

8 74 25 Scrap metal work 3 years
Cotton carder 25 years

26 67.5 (50–80) 32.5 (17.5–42.5) 0 (0–2.5)

 12 42 24 Collier (coal) 24 years 72 60 (50–85) 30 (15–50) 0 (0–5)

Medium 
Smoking
Low 
Occupational

6 59 19 Labourer construction 
9 years

31 PiZZ AAT 30 (20–50) 5 (0–10) 65 (45–78)

Low Smoking
High 
Occupational 

2 62 14 Labourer construction 6 
years

Stonemason 39 years

67 Silicotic 
changes on 
radiology

30 (20–60) 70 (30–80) 0 (0–12.5)

13 50 15 Fettler (silica) 32 years 53 Silicotic 
changes on 
radiology

45 (40–60) 50 (40–60) 0 (0–0)

Low Smoking
Medium 
Occupational 

9 86 14 Foundry work 25 years 37 Previous MI 33 (20–61.3) 37.5 (10–66.8) 0 (0–30)

15 38 11 Baker 20 years 74 50 (31–82.5) 30 (0–60) 0 (0–27.5)

Low Smoking
Low Occupational 

5 71 10 Biomass fuel/indoor cooking 
in Peru 8 years

49 20 (10–50) 45 (0–76) 20 (0–80) 

Smoking was identifi ed as consistently the strongest 
contributor to COPD causation, this eff ect persisting 
even among cases with a relatively light smoking history 
and either a medium or low occupational exposure his-
tory. Only in the cases of light smoking and high risk and 
duration occupational exposures (cases 2 and 13) did 
the median ratings for occupational COPD contribution 
exceed those for smoking. 

General comments relating to cases 1–10 were 
divided into those pertaining to (i) clinical assessment, 
(ii) exposure assessments, and (iii) assessing diff erential 
causation. 

C
O

PD
 D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
C

D
C

 I
nf

or
m

at
io

n 
C

en
te

r 
on

 0
5/

06
/1

3
Fo

r 
pe

rs
on

al
 u

se
 o

nl
y.



 Clinical Recognition of Occupational COPD 175

www.copdjournal.com

(i) Clinical assessment: Th ese comments related to 
the need of further investigations to assist making 
a diagnosis, mostly relating to serial PEF values to 
exclude the possibility of asthma. Certain raters 
relied on CT fi ndings (for example lack of emphy-
sema on CT scan) to support an increased likeli-
hood for an occupational causation. 

(ii) Exposure assessments: Th ese comments related 
to the need to better understand the eff ect of the 
occupational exposures, in particular specifi c expo-
sures to silica, cadmium, and welding fume noted 
in selected case scenarios. 

(iii) Assessing diff erential causation: Th ese comments 
related to the diffi  culties in applying relative weight-
ings for causation in the face of an uncertain evi-
dence base, in particular, some raters approaching 
eff ects of smoking and occupation as additive and 
others as multiplicatively interactive.

For cases 11-15, the annual decline data represented 
in each case is shown below, and a summary of associ-
ated responses and comments are shown for each case. 
A summary of responses is also shown in Table 2. 

Case 11
Th e FEV

1
 decline shown in this case represented 

380 ml loss over 4 years (95 ml/y), in a 50-year-old 
male, smoking, asymptomatic, wood-exposed worker. 
Seventeen of 19 raters expressed concern over this level 
of decline, yet one rater (OLD) felt this was acceptable 
and within normal limits for decline. One rater (OLD) 
did not respond to this question. Comments related 
to prevention included the need for serial PEF mea-
surements to exclude occupational asthma, the role 
of health surveillance, and the priorities for control-
ling workplace exposures using standard hierarchy of 
control measures (e.g., local exhaust ventilation being 

Table 2. Annual decline in lung function (FEV1), rated concern level, and workplace advice for cases 11–15

Case No. Baseline FEV1 (L) ΔFEV1 (ml/y) (%/year) Raters response Concerned by rate of decline? Suggested action

11* 2.30 –95 
over 4 years 

(4.13%)

Yes 17
No 1  (OCC)
DK 1  (OCC)

Leave work 9 2 OCC
Alter work 8 6 OCC
Other 2 1 OCC

12* 3.40 –167
over 3 years

(4.9%)

Yes 18
No 1  (COPD)
DK

Leave work 8 2 OCC
Alter work 7 5 OCC
Other 4 2 OCC

13* 2.40 –400
over 1 year

(16%)

Yes 17
No 1 (OCC)
DK 1 (COPD)

Leave work 6 2 OCC
Alter work 8 6 OCC
Other 5 1 OCC

14 3.10 –105
over 4 years

(3.4%)

Yes 14
No 4 (3 COPD, 1 OCC)
DK 1 (COPD)

Leave work 4 0 OCC
Alter work 8 5 OCC
Other 7 4 OCC

15 2.98 –150
over 2 years

(5.0%)

Yes 16
No 3 (3 OCC)
DK

Leave work 4 1 OCC
Alter work 8 4 OCC
Other 7 4 OCC

*Deemed signifi cant detectable decline as per Figure 1 (13) assuming within-person variation of 4%. 
DK; don’t know.
OCC; occupational respiratory expert rater.
COPD; COPD expert rater.

Figure 1. Detectable excess rate of decline in FEV1 (%/year) by relative within-
person variation and duration of follow-up (1–15 years). Indicated are two 
recommended limits (two vertical lines) based on monitoring programs with good 
data quality (within-person variation of 4%) and by the ACOEM (within person 
variation of 6%). FEV1 = forced expiratory volume in 1 second).

preferred to effi  ciently maintained personal protective 
equipment). 

In terms of advice to the worker, responses varied from 
smoking cessation alone (although with “further (lung 
function) loss may need to stop work”) through to “not to 
continue without appropriate workplace protection.” Th is 
case represents a decline in FEV

1
 of 4.13% of baseline per 

year. Generally, it is assumed that the expected within-
person variation is approximately 4% when the spirom-
etry data in a monitoring program is of good quality (14). 
Figure 1 denotes the detectable excess rate of decline in 
FEV

1
 as a percentage of the baseline per year, in relation 

to the expected with-person variation in a monitoring 
program, as derived from previous work (15). Th e cor-
responding minimum detectable relative decline per year 
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over 4 years is 3.5%, which indicated that this case met 
the threshold for a signifi cant excess decline.

Case 12
Th e FEV

1
 decline shown in this case represented 500 ml 

loss over 3 years (167 ml/y), in a 42-year-old, male, smok-
ing collier. Of 19 raters, 18 expressed concern at this 
level of FEV

1
 decline (the lone outlier was a COPD rater). 

One rater suggested further investigation for asthma, as 
this could have been the explanation for discrepancy in 
the rate of decline of FEV

1
 between fi rst 2 years. Once 

again, the requirement for health surveillance, possible 
redeployment within the workplace to a lesser-exposed 
environment, and the need to control inhaled workplace 
exposures were mentioned by the raters. 

In terms of advice to the worker, 3 raters (1 OLD 
and 2 COPD) suggested stopping work, with 2 noting 
that, as the worker had just stopped smoking, continued 
spirometry to assess future FEV

1
 decline was warranted. 

Th is case represents a decline in FEV
1
 of 4.9% of base-

line per year. Figure 1 shows a corresponding detectable 
relative decline per year over 3 years of 4%, assuming 
within-person variation of 4%, which indicated that this 
case met the threshold for a signifi cant excess decline.

Case 13
Th e FEV

1
 decline shown in this case represented 400 ml 

loss over 1 year, in a 50-year-old, male, smoking fettler 
(tasks involving manual grinding of metal casts to create 
a smooth fi nish using a rapidly rotating abrasive disc) 
with radiographic evidence of small opacities. Th ere 
were 17 raters who expressed concern relating to this 
level of decline, one OLD rater undecided (citing the 
rationale that only one previous estimate of FEV

1
 was 

available) and one COPD rater did not respond to this 
question. Open-ended comments expressed the need 
for additional FEV

1
 measures, smoking cessation, and 

the priority of adequately reducing workplace inhaled 
exposures. 

One rater specifi cally noted that silica exposure 
should be reduced or avoided altogether, going on to 
state that if further lung function decline was mani-
fested, redeployment to a lower exposed task would be 
essential. Other raters also alluded to silica exposure 
cessation or stopping present employment altogether. 
Monitoring further lung function decline and introduc-
ing respiratory protective equipment were also cited. 
Th is case represents a decline in FEV

1
 of 16% of baseline 

over the year. Figure 1 notes a corresponding minimum 
statistically signifi cant detectable relative decline per 
year over one year of 10%, assuming program within-
person variation of 4%, which indicated that this case 
met the threshold for a signifi cant excess decline

Case 14
Th e FEV

1
 decline shown in this case represented 420 

ml loss over 4 years (105 ml/y), in a 57 year-old male, 
currently smoking, welder and metal plater. He was also 

noted to have ischaemic heart disease and a CT dem-
onstrating a single calcifi ed pleural plaque. Th ere were 
14 raters who expressed concern at this level of decline, 
yet 4 did not feel this was of concern (three COPD, one 
OLD rater) and one non-responder (a COPD rater). 
Specifi c comments referred to smoking cessation, usage 
of personal respiratory protection, and either changing 
employment, stopping employment, or remaining at 
work with appropriate health surveillance. One rater 
specifi cally noted that the decline was within the 95% 
confi dence interval of normality, sanctioning continued 
exposure if under careful surveillance. Th is case rep-
resents a decline in FEV

1
 of 3.4% of baseline per year. 

Figure 1 notes a corresponding minimum detectable rel-
ative excess decline per year over 4 year of 3.5%, assum-
ing program’s within-person variation of 4%, which 
indicated that this case did not meet the threshold for a 
statistically signifi cant excess decline. 

Case 15
Th e FEV

1
 decline shown in this case represented 300 ml 

loss over 2 years (150 ml/y), in a 38 year-old male, cur-
rently smoking baker with ongoing fl our exposure and 
radiological evidence of hyperinfl ation. Of 19 raters, 
16 expressed concern with this level of decline while 3 
(OLD raters) did not feel this was of concern. Specifi c 
comments included smoking cessation, the use of respi-
ratory protective equipment, and continuing but more 
vigilant health surveillance. One rater felt that, as the 
worker had no current symptoms, it was “reasonable 
to discuss continued work with smoking cessation and 
(health) surveillance.” One rater noted that the FEV

1

decline was well within the 95% confi dence interval, and 
therefore no action was required. Two COPD raters sug-
gested stopping work, with one OLD rater admitted to 
being unsure as to the correct advice concerning future 
employment. Th is case represents a decline in FEV

1
 of 

5% from baseline per year. Figure 1 shows a correspond-
ing minimum detectable relative excess decline per year 
over 2 years of 6%, which indicated that this case did not 
meet the threshold for a statistically signifi cant excess 
decline. 

Results of the linear regression analysis (Table 3) 
show that increasing pack-years of tobacco smoking was 
associated with signifi cantly decreased proportional 
occupational causation ratings (–0.52% attribution per 
pack year, a fall in 10.4% with 20 pack years, occupational 
exposure held constant). Increasing weighted occupa-
tional exposure was associated with increased occupa-
tional causation ratings by 0.28% per unit change (that 
is, a rise in proportional attribution of 11.2% for 20 years 
exposure at the highest COPD likelihood job, smoking 
exposure held constant). Expert background (COPD in 
comparison to OLD) also contributed signifi cantly to the 
proportion of occupational causation rated, with COPD 
experts rating on average a 9.4% greater proportion of 
occupational causation per case than the OLD experts, 
smoking and occupational factors taken into account. 
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Discussion

Th is study has, for the fi rst time, assessed attribution of 
causation in individual cases of COPD based on clinical 
case scenarios designed a priori to assess this. Whilst 
there was variability in the relative attributions assigned, 
raters appeared to be assessing the relative occupational 
contribution, in part, as an inverse function of the con-
tribution of smoking. Nonetheless, the intensity and 
duration of likely harmful occupational exposures was 
also taken into account. Indeed, the overall weighting of 
20 pack-years of smoking compared to 20 years of high-
risk VGDF exposure was remarkably similar. Of particu-
lar note, the background expertise of the rater (COPD 
versus OLD) also aff ected the size of the occupational 
contribution rated. Contrary to what might be expected, 
the COPD experts assigned higher work-related attri-
butions, on average 9% greater than the occupational 
exposures. 

Advice relating to the annual decline in FEV
1
 appeared 

to diff er among experts. Although most of the physician 
raters deemed declines excessive (3 cases actually dem-
onstrated statistically signifi cant excess decline (Cases 
11–13) and 2 were non-signifi cant (Cases 14 and 15), 
and were concerned about prevention of occupational 
exposure, rater type did appear to infl uence the advice 
given relating to work. Th e reasons for these diff erences 
are diffi  cult to identify from this study design, although 
presumably certain experts will estimate “signifi cance” 
based on clinical empirical criteria, whereas others 
might adopt a mathematical approach driven wholly by 
statistical signifi cance.

Th ere are limitations to this study. Th is was a small, 
convenience sample and, although the response rate of 
those approached was acceptable, the highly specialised 
nature of their backgrounds (either COPD or occupa-
tional respiratory hospital based experts) makes the 
generalisation of these fi ndings more diffi  cult to wider 
populations of health care professionals dealing with 
COPD patients. Even within each specialty group, there 
is signifi cant variation of practice type. Nevertheless, it 
was appropriate to investigate the views among a clinical 
group closest to the issues studied, since it is to these or 
similar sub-specialist that COPD cases with a potential 
occupational contribution are most likely to be referred 
for consultation. 

Th e use of narrative, clinical case scenarios also intro-
duces potential diffi  culties. For example, open-ended 
comments made by the raters related specifi cally to 
the diffi  culty posed by interpreting the relatively lim-
ited information provided and the lack of a substantial 
enough body of evidence to support any conclusion. In 
a sense, this was the specifi c reasoning behind carrying 
this process out, since the use of carefully constructed 
cases allowed assessment over of a range of diff erentially 
weighted causation likelihood combining smoking and 
occupational factors. 

Th e use of Figure 1 perhaps should be recommended 
more generally to identify the critical rates of decline in 
percentage of the baseline FEV

1
 per year, over the fi rst 

7 years of follow-up. For example, when spirometry is 
known to be of good quality, an average within-person 
variation of 4% can be assumed, then critical rates of 
decline per year are, respectively, ≈10%, 6%, 4%, 3.5%, 
and 3%, for a follow-up of between 1 to 5 years. When 
spirometry quality is known to be varied, a limit based 
on a relative within-person variation of 6%, as recom-
mended by the American College of Occupational and 
Environmental Medicine (16, 17) is more suitable, cor-
responding to critical rates of decline/year of respec-
tively ≈15%, 8%, 6%, 4.5%, and 4%. Th e rate of decline 
and its statistical signifi cance can provide additional 
information to be considered in conjunction with the 
level of lung function in decision-making for tertiary 
prevention, although it is unlikely to play a role in causal 
attribution. Absolute levels of decline can also be used 
to identify excess annual FEV

1
 losses, although not the 

focus of the ACOEM recommendations. 
Th e routine use of SPIROLA (Spirometry Longi-

tudinal Data Analysis) software, or similar statistical 
methods of interpreting serial changes in FEV

1
, should 

reduce the misinterpretation of serial measurements of 
lung function often carried out in diff erent places and on 
diff erent spirometers over time. SPIROLA is a software 
package with a visual and quantitative tool intended to 
assist the health care provider in monitoring and inter-
preting computerised longitudinal spirometry data for 
individuals, as well as for a group of individuals (18).

Our fi ndings support the notion that respiratory phy-
sicians are able to assign attribution to diff erent sources 
of causation in COPD, taking into account both smok-
ing and occupational histories. Th e recommendations 

Table 3. Estimates from the linear regression analysis for predicting the proportion of occupational causation rated (%) in each case

Explanatory variables
β coeffi cient 
(unit is %) S. E. t-value p-value

95% confi dence interval for β

Lower limit Upper limit

Intercept
Weighted occupational exposure†

Pack-years
Rater type, COPD expert‡

26.35
0.28

–0.52
9.39

3.86
0.06
0.07
2.71

6.83
4.87

–7.78
3.47

0.000
0.000
0.000
0.001

18.75
0.17

–0.65
4.06

33.95
0.40

–0.39
14.72

† Duration of exposure weighted by intensity of exposure.
‡COPD expert (value 1) compared to OLD expert (value 0).
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on whether to continue to work in the same job also 
diff er between rater type, the COPD experts being more 
likely recommending change of work rather than change 
of work practice. 

How these fi ndings relate to the routine clinical prac-
tice of such sub specialists is not known, nor how this 
might play into referral patterns by generalists. Further 
work is needed to develop useful working defi nitions of 
occupational COPD that can apply in diagnostic and 
preventative activities. 
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Appendix 1. Case 11
Medical History
50-year-old man
No symptoms and no GP respiratory consultations, picked up on regular health surveillance as works in dusty environment

Smoking History
Ex-smoker; 16-36 years old, 25 cigarettes per day; 25 pack years

Previous Medical History Family History
Nil   Nil

Current Medication  Allergies
None    Nil known

Occupational History

Job Title Age Duration Self Reported VFDG* Exposure

Wood machining apprentice 16-23 7 Yes Woods

Wood turner 23-current 27 Yes Heavy dust exposure to 
soft and hard woods, no 
extraction ventilation, no 
mask usage

Current Pulmonary Function

Measure Actual Predicted %Predicted

FEV1 litres 1.92 3.80 50.5

FVC litres 2.98 4.73 63.0

FEV1/FVC 0.64 – –

TLCO 8.2 10.67 76.9

No increase in normal diurnal variation on serial PEF measures over 3 weeks 
No airway hyper-responsiveness. SpO2 98% at rest breathing room air

Alpha 1 antitrypsin   CXR     HRCT
Normal, PiMM genotype   Normal    Not Done

Annual FEV1

Measured FEV1 Litres

Most recent 1.92

1 year previous 2.02

2 years previous 2.11

3 years previous 2.23

4 years previous 2.30
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