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KEY MESSAGES 

� The incidence of contact dermatitis (CD) as reported by dermatologists to EPIDERM 
decreased during 1996-2006, after which it remained relatively flat until 2012, and then 
decreased again between 2012 and 2013.  There was little evidence of a further change 
between 2013 and 2014.  The annual average change in CD incidence (1996-2014) was       
-3.7% (95% CIs: -4.3, -3.2). Analyses of shorter-term trends (2006 to 2014) suggested a 
similar annual average decrease of -3.9% (95% CIs: -5.5, -2.2) per year. 

� Markedly different neoplasia trends were observed depending on whether analyses were 
based on reports from ‘core’ or ‘sample’ dermatologists; the former suggested a decrease in 
incidence and the latter an increase. Of the two, it is possible ‘sample’ data are more 
representative. However, for both groups the confidence intervals on the annual plots were 
wide and overlapping. It is therefore difficult to draw any firm conclusions about neoplasia 
trends from these data.  

� Overall, the incidence of work-related respiratory disease fell between 1999 and 2007, after 
which it remained relatively flat. There was slight evidence consistent with a further decrease 
between 2013 and 2014. The average decrease in asthma incidence (1999-2014) was -7.2% 
(95% CIs: -8.4, -6.0) per year. Analyses of shorter-term trends (2007 to 2014) showed an 
average change of -4.4% (95% CIs: -8.1, -0.6) per year.  

� Overall, the annual pattern of change for non-malignant pleural disease (NMPD) and 
mesothelioma incidence was relatively flat. However, for both groups there was evidence of a 
significant decrease in incidence between 2013 and 2014. For NMPD the average change in 
incidence was -1.2% (95% CIs: -2.3, -.01) per year whilst for mesothelioma it was -3.0% 
(95% CIs: -4.3, -1.6). However (especially when considering information from other sources) 
the results for mesothelioma in particular should be viewed very cautiously as they may 
reflect a shift in referral patterns rather than a ‘true’ trend (a proportion of such cases are now 
referred to oncologists rather than exclusively to chest physicians as used to be the case). 

� The data continue to suggest that the incidence of pneumoconiosis has been increasing 
since (approximately) 2007 with an average increase of +3.2% (95% CIs: +1.1, +5.3) per 
year (1999-2014). For the period 2007-2014, the equivalent estimate was +10.4% (95% CIs: 
+4.5, +16.5). There was some suggestion of a further increase between 2013 and 2014 but 
confidence intervals are wide and overlapping.  

� Because of methodological changes, analyses based on cases reported by general 
practitioners to THOR-GP for the period 2011 onwards (i.e. since the change to 100% 
‘sample’ reporting) are the most informative for current and future trends for this group. 
These data suggest an average annual decrease in the incidence of total work-related illness 
of -14.6% (95% CIs: -21.2, -7.5). Equivalent figures for skin were -19.2% (95% CIs: -37.8, 
+4.9), for musculoskeletal -12.1% (95% CIs: -21.3, -1.7) and for mental ill-health -15% (95% 
CIs: -25.1, -3.5). 

� The estimates provided in this report were not adjusted for the potential impact of reporter 
‘fatigue’. However, a summary of previous analyses investigating this phenomenon has been 
provided. Based on these, the likely impact on the average, annual change in incidence for 
total skin disease (EPIDERM) and total respiratory disease (SWORD) would be to attenuate 
the estimate from -3.8% to -3.4% and from -3.2% to -2.7%, respectively. There was no 
evidence of fatigue in THOR-GP sample reporters.  
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EXECUTIVE SUMMARY 

 

This report describes temporal trends in incidence of work-related illness (WRI) in 

the UK as reported to the three constituent schemes of THOR which are currently 

funded by HSE. These are EPIDERM (dermatologists), SWORD (chest physicians) 

and THOR-GP (GPs). It updates on previously submitted reports by the 

incorporation of a further year (2014) of data. Data were analysed in a manner (using 

a ‘multi-level’ statistical model) in which the number of reported cases over time 

could be investigated whilst taking into account other factors that might influence the 

trend, for example, change in the number of physicians reporting or in the number of 

people employed in the UK. Change in incidence has been presented either as the 

average, annual percentage change in incidence rate over a defined period or as 

graphs showing the risk for each year relative to a reference year (2014).   

 

For each scheme, analyses were carried out separately, for the total reported cases 

and then for each of the conditions of interest (for example, asthma). THOR 

physicians can participate either on a monthly basis (termed ‘core’ reporters) or for 

one randomly allocated month per year (termed ‘sample’ reporters) and separate 

analyses were carried out for each of these groups as well as (where appropriate) 

both types together. Both EPIDERM and SWORD comprise (and have done 

throughout the study period) a smaller ‘core’ group (approximately 10% of reporters) 

and a larger ‘sample’ group with most physicians remaining as either ‘core’ or 

‘sample’ throughout their time in the scheme. THOR-GP differs in that all physicians 

initially participated as ‘core’ but over time the proportion of ‘sample’ reporters 

increased and from 2011 onwards all physicians have been ‘sample’. Thus, some 

physicians changed their reporting frequency from ‘core’ to ‘sample’ during their time 

in the scheme. This is important because evidence (from THOR-GP and the 

occupational physician reporting scheme, OPRA) has shown that physicians behave 

differently depending on whether they are participating as ‘core’ or ‘sample’ with the 

former reporting less cases (in any given month) compared to the latter. Because of 

these extensive changes, GP analyses based on ‘sample’ reporters only for the 

period 2011 onwards are probably the most informative of current and future trends 

for this physician group.   

 

Another important issue to consider is that the longer a physician participates in a 

voluntary scheme such as THOR they might start to ‘fatigue’. This could manifest in 

a number of ways, some of which might unduly influence the trend. Identifying and 

adjusting for the potential impact of ‘fatigue’ has been a difficult methodological 
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challenge for this project and a summary of previous analyses investigating this 

phenomenon has been provided. The results of these analyses suggest that, for 

EPIDERM and SWORD, some of the observed decrease in disease incidence over 

time is in fact due to reporter ‘fatigue’ rather than a ‘true trend’.  Evidence of fatigue 

was also observed for THOR-GP core reporters but not sample. For EPIDERM, 

adjusting for ‘fatigue’ would likely mean (on average) a decrease in (total skin 

disease) incidence of -3.4% per year (compared to -3.8% per year if not adjusted 

for). For SWORD (total respiratory disease) the equivalent change would be from      

-3.2% to -2.7%.  

 

WORK-RELATED SKIN DISEASE: Dermatologists reported a total of 18438 cases 

of work-related skin disease to EPIDERM (1996-2014), of which 82% were contact 

dermatitis (CD) and 12% were neoplasia. The annual average decrease in CD 

incidence (1996-2014) was -3.7% (95% CIs: -4.3, -3.2) and this remained similar 

when analyses were restricted to ‘core’ only or ‘sample’ only cases. The graphs 

showing relative risk by year (compared to 2014) suggest an initial decrease in 

incidence in the earlier part of the study period (1996-2006) followed by a relatively 

flat trend (2006-2012) and a further decrease between 2012 and 2013. There was 

little suggestion of a further decrease between 2013 and 2014. The average annual, 

estimated change in CD incidence since 2006 was -3.9% (95% CIs: -5.5, -2.2). 

 

Markedly different neoplasia trends were observed depending on whether analyses 

were based on case reports from ‘core’ or ‘sample’ reporters. The former suggested 

an annual average decrease in incidence of -4.6% (95% CIs: -6.2, -3.0) whilst the 

latter suggested an increase in incidence of +2.6% (95% CIs: -0.5, +5.7). It is 

therefore difficult to draw any firm conclusions about skin neoplasia trends from 

these data. It is possible that ‘sample’ data are more representative for this disease 

group (‘core’ reporters to EPIDERM are a self-selected group of ‘keen specialists’ 

whose main area of expertise is likely to be contact dermatitis and therefore other 

cases, such as neoplasia, may be triaged to other e.g. sample reporters). However, 

for both groups, the confidence intervals on the annual plots are wide and 

overlapping. This suggests that dermatologists in general (or those reporting to 

EPIDERM) are seeing relatively few neoplasia cases and it may be that other 

physicians, for example oncologists, would be a better source of information about 

trends in incidence for this disease.  

 

Skin cases are also reported to THOR-GP by general practitioners, comprising 10% 

of the total cases reported to THOR-GP. The average, annual change in (total skin 
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disease) incidence based on sample reports only (2011-2014) was -19.2% (95% CIs: 

-37.8, +4.9).  

 

WORK-RELATED RESPIRATORY DISEASE: Chest physicians reported a total of 

12304 cases of work-related respiratory disease to SWORD (1999-2014), of which 

19% were asthma, with the remainder being the (primarily) asbestos related 

diseases; benign pleural plaques (43%), and mesothelioma (19%), as well as 

pneumoconiosis (9%). Reports from chest physicians suggested that the incidence 

of asthma decreased during the study period by, on average, -7.2% (95% CIs: -8.4,    

-6.0) per year (which remained similar when analyses were restricted to ‘core’ only or 

‘sample’ only cases). The graphs showing relative risk by year (compared to 2014) 

suggest that asthma incidence initially fell between 1999 and 2007, after which it 

remained relatively flat with little indication of a significant change between 2013 and 

2014. The average annual, estimated change in asthma incidence since 2007 was     

-4.4% (95% CIs: -8.1, -0.6). 

 

For mesothelioma, the results suggest an average decrease of approximately -3% 

(95% CIs: -4.3, -1.6) per year. The annual plots show a relatively flat trend since 

approximately 2010 but there is suggestion of a significant fall in incidence between 

2013 and 2014 (which is particularly pronounced in the ‘core’ reports). For non-

malignant pleural disease the average, annual change in incidence was -1.2% (95% 

CIs: -2.3, -0.1) with some slight variation when analyses were restricted to ‘core’ data 

or ‘sample’ data only. However (especially when considering information from other 

sources) the results for mesothelioma in particular should be viewed very cautiously 

as they may reflect a shift in referral patterns rather than a ‘true’ trend (a proportion 

of such cases are now referred to oncologists rather than exclusively to chest 

physicians as used to be the case). 

 

Data from SWORD continue to suggest a possible increase in pneumoconiosis 

incidence since approximately 2007. The average, annual change (1999-2014) in 

incidence was +3.2% (95% CIs: +1.1, +5.3) and for 2007-2013 it was +10.4% (95% 

CIs: +4.5, +16.5).  

 

Analyses based on cases of work-related respiratory disease reported to THOR-GP 

data were not carried out (only 2% of case reports to THOR-GP are in this category). 
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WORK-RELATED MUSCULOSKELETAL DISEASE: Musculoskeletal diagnoses 

reported by GPs to THOR-GP were predominantly (85%) upper limb disorders 

(hand/wrist/arm/elbow/shoulder) and spine back disorders (neck/thoracic 

spine/lumbar spine/trunk). Based on cases reported by ‘sample’ reporters only 

(2011-2014) an (average) decrease in incidence of total musculoskeletal disorders of 

-12.1% (95% CIs: -21.3, -1.7) per year was suggested. The annual plots suggest a 

relatively flat trend between 2011 and 2013 followed by a decrease between 2013 

and 2014 (although confidence intervals for the individual year estimates were wide 

and overlapping). Analyses restricted to (‘sample’) case reports of spine/back 

disorders also suggested a decrease in incidence: an average, annual decrease of   

-17.3% (95% CIs: -30.3, -1.9) with again the largest drop seeming to occur between 

2013 and 2014. For the other two diagnostic groups (upper limb and lower limb) the 

confidence intervals were very wide making it difficult to draw any firm conclusions at 

this stage.   

 

 

WORK-RELATED MENTAL ILL-HEALTH: Mental ill-health case reports to THOR-

GP were predominantly (96%) other work stress and anxiety and depression. Based 

on cases reported by ‘sample’ reporters (2011 to 2014), an (average) annual change 

in incidence of total mental ill-health of -15% (95% CIs: -25.1, -3.5) was suggested. 

As observed for musculoskeletal disorders, the largest drop in incidence again 

appears to have occurred between 2013 and 2014. A decrease in incidence was 

also suggested for anxiety and depression at -20.6% (95% CIs: -36.6, -0.5) per year 

and for other work stress at -9.7% (95% CIs: -22.2, +4.7).  
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1.  BACKGROUND 

An objective of occupational disease surveillance is to be able to assess change in 
incidence of work-related illness (WRI) over time. One approach is to simply look at 
case counts over time but this method does not take into account other factors that 
might influence the trend (for example, changes in the numbers of reporters). Thus, 
in 2005, McNamee et al1 proposed a methodology (in a report submitted to the UK 
Health and Safety Executive (HSE)) to assess change in incidence of WRI over time 
using surveillance data collected by The Health and Occupation Research (THOR) 
network2. This method proposed using a multi-level model (MLM) which enables 
change over time in the number of reporters and in other reporter characteristics 
which could independently impact on case density to be taken into account. This 
method was subsequently employed to determine trends in incidence for the period 
1996 to 20043, and in agreement with HSE, on an annual basis thereafter, thus 
incorporating each additional year of available data4-11.  
 
Extensive work in trends analyses in THOR data has successfully addressed in turn 
a range of methodological issues. Most recently the issue of ‘reporter fatigue’ which 
has been the main residual methodological issue within this project is being 
addressed. During this period, additional analyses have been undertaken (and 
reported on) investigating whether physicians participating in THOR are exhibiting 
‘reporter fatigue’, and if so, how it impacts on the estimate of trend and whether it 
can be adjusted for3, 6, 12-15. The culmination of this body of work (to date) is currently 
being written up for peer review16 and it has been agreed with HSE that the annual 
trends estimates will not be formally adjusted (if appropriate) for fatigue until after 
this process. However, the importance of the implications of this body of work 
regarding the interpretation of the annual trends estimates is also recognised. To this 
end, the present report includes a summary of the work in this area, including 
guidance on interpreting the annual trends results if the existing evidence for fatigue 
from this work was accepted. 
 
This latest report, therefore, describes the trend in incidence of WRI based on data 
from the three THOR schemes currently supported by the Health and Safety 
Executive (HSE): case reports of work-related skin disease reported to EPIDERM by 
dermatologists (1996-2014), case reports of work-related respiratory disease 
reported to SWORD by chest physicians (1999-2014), and case reports of (any) WRI 
reported to THOR-GP by general practitioners (2006-2014).  

 
 

2.   METHOD 

A full description of the methodology employed in this study is provided hereunder.  
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2.1 DATA PERIOD 
 
The data period used for the trends analysis is shown in Table 1.  
 
Table 1 Data period for trends analyses 
 
 Scheme start 

date 
Data period for trends study 

  All 
reporters 

Core 
reporters 

Sample 
reporters 

EPIDERM 1993 1996-2014 1996-2014 1996-2014 
SWORD 1989 1999-2014 1999-2014 1999-2014 
THOR-GP June 2005  N/A 2006-2009 2011-2014 
 
 
2.2 REPORTER GROUPS 
 
Physicians reporting to THOR report either as core reporters (reporting every month) 
or as sample reporters (reporters who report one randomly allocated month a year). 
The composition of each of the schemes is as follows: 
 
EPIDERM: Consultant dermatologists began reporting to EPIDERM in 1993 and 
initially all reporters reported at 3-month intervals17. In January 1996 the scheme was 
redesigned to consist of a core group with a special interest in occupational skin 
disease who reported to the scheme on a monthly basis (24 dermatologists 
originally) with the remaining specialists (220 originally) assigned to report on a 
sample basis. This mix of core and sample reporters i.e. a smaller core group 
consisting generally of ‘keen specialists’ and a larger sample group, continued for 
the period covered by the current report (1996-2014). For this scheme, analyses 
based on all reporters combined and separately for core and sample groups were 
carried out. 
 
SWORD: UK wide SWORD reporting began in 198918 and originally physicians 
could report either monthly (78% of physicians originally), quarterly (19%), bi-
annually (<1%) or annually (2%). This original system of reporting was modified in 
January 1992 (to combat potential reporter fatigue) with those physicians who had 
reported the most cases forming a core group (approximately 10% of physicians at 
that time) with the remainder assigned to report on a sample (monthly) basis. As for 
EPIDERM, this structure of a smaller group of keen specialists and a larger sample 
group continued throughout the time period covered by these analyses (1999-2014 
for SWORD). For this scheme, analyses based on all reporters combined and 
separately for core and sample groups were carried out. 
 
THOR-GP: Initially all reporters to THOR-GP reported on a core basis. This 
permitted the scheme to ‘come up to speed’ rapidly, and to provide the HSE with 
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early data on the distribution of GP reported WRI from THOR-GP. Sample reporting 
was introduced to THOR-GP in April 2007 to counteract possible reporter fatigue 
with a small number of sample reporters (33 (7%) reporters during the period April 
2007 to December 2009). In 2010, the proportion of sample reporters increased to 
78% to give a core:sample ratio of 1:4.  Since the introduction of sample reporting in 
2007, all new reporters that were recruited to the scheme were randomly allocated to 
participate as either core or sample. Additionally, in 2010 all reporters not previously 
assigned core or sample status were randomly allocated to one of these two different 
reporting groups. From 2011 onwards, (especially because HSE could no longer 
fund remuneration for GP participation) all reporters became sample reporters. 
Because of these extensive changes (there is evidence that GPs might report more 
cases during any one month compared to core reporters)19, it was not felt 
appropriate to consider THOR-GP trends for the period as a whole, for all reporters 
combined (core and sample) or to directly compare pre and post 2010/2011 trends. 
Therefore GP analyses were carried out for sample reporters only for the period 
2011 onwards, and for core reporting only for the period 2006-2009. Given that core 
reporting has now ceased, it is the former that will be most informative of future 
trends for this group.  
 
Definition of an active reporter: For the purpose of the analyses it was deemed 
important to include only those reporters with evidence of active participation. For the 
THOR specialist schemes an active reporter was defined as a reporter who either 
returned cases or declared ‘I have nothing to report’ (a zero return) during the study 
period. For THOR-GP, reporters can submit a sickness absence (SA) return only in 
any given month (i.e. information about additional sickness absence that has been 
issued to a previously reported case). Approximately 5 reporters a month submit a 
SA return with no other information about cases (case or zero return): ideally they 
should also have submitted a zero return if there are no new cases. While these 
reporters are, in the general sense of the word, active, in terms of contributing 
information about incidence they are not. On the other hand, it might be assumed 
that, if they had seen new cases they would have contributed them and therefore this 
corresponds to a zero return in terms of incidence. However, as it is difficult to be 
sure of this and this activity accounts for a very small proportion of the monthly 
returns, we considered them to be inactive. Therefore for the purpose of this trends 
analysis also, a THOR-GP reporter has to have submitted a case or zero return to be 
considered active for the purpose of studying trends in incidence. 
 
 
2.3 CATEGORIES OF ILLNESS 
 
Initial power calculations undertaken for the THOR specialist schemes suggested 
that a specific disease category should only be investigated (separately) if the 
number of actual cases reported during the study period exceeded 2503. For THOR-
GP it was decided that, although over a shorter time period, the minimum number of 
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cases required for any disease category to be included in the analysis would remain 
at 250. The resulting disease groups to be included in the analysis are shown in 
Table 2.  
 
Table 2 Categories of illness included in the analy ses 
 
 Clinical 

specialist  
THOR-
GP 

All work -related illness  - Yes 
   
Total skin Yes Yes 
Contact dermatitis (CD) Yes - 

• Allergic CD Yes - 
• Irritant CD Yes - 
• Mixed CD Yes - 

Neoplasia Yes - 
Contact urticaria Yes - 
Other skin (other than contact dermatitis) Yes - 
   
Total respiratory  Yes - 
Asthma Yes - 
Mesothelioma Yes - 
Benign pleural disease Yes - 

• Predominantly plaques Yes  
• Predominantly diffuse Yes  

Pneumoconiosis Yes - 
Other respiratory disease (other than those specified 
above) 

Yes - 

   
Total musculoskeletal - Yes 
Upper limb disorders (hand/wrist/arm/shoulder/elbow) - Yes 
Spine/back disorders (neck/thoracic spine/lumbar 
spine/trunk) 

- Yes 

Lower limb disorders (hip/knee/ankle/foot) - Yes 
   
Total mental ill -health  - Yes 
Anxiety and depression - Yes 
Other work stress - Yes 
 

 
2.4 THE MULTI-LEVEL MODEL AND ITS ASSUMPTIONS 
 
The STATA software command xtnbreg  was used to fit longitudinal, negative 
binomial (i.e. over-dispersed) Poisson models with random effects.  
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In these models, the dependent variable was the number of actual cases, including 
zeros, per reporter per month; the main ‘covariate’ is calendar time. The aim of the 
analysis is to estimate the relationship between annual UK incidence rate and time, 
after adjusting for potential confounders. Numbers of cases might vary from year to 
year solely because of changes in the size of the UK working population, even 
though the rate is constant.  Therefore estimated population sizes for each year (see 
below) were included in the model as an ‘offset’; this feature means that the model 
estimates change in rates, not changes in case counts.  
 
Apart from ‘calendar time’, the other variables included in the regression models as 
covariates were ‘season’, ‘reporter type’ (core or sample), ‘first month/s as a new 
reporter’.  These are factors that can influence the reported incidence levels.  Further 
details of covariates/offsets in the model are given later in this section.  
 
It is important to allow for the possible impact of having different reporting centres at 
different periods of time: some centres may have a larger, or more ‘at risk’ catchment 
patient population than others. In a statistical model, we can take account of such 
differences by allowing the incidence level to vary between centres; the analysis can 
then trace the pattern over time ‘within centres’.  In a ‘fixed effects’ approach to this, 
the incidence level is estimated for each centre; in a ‘random effects’ model, the 
incidence levels are assumed to vary randomly between centres in each subgroup 
(e.g. subgroups of core reporters and sample reporters) but not estimated directly.  
In previous reports, two sets of results were presented corresponding to each of 
these options but, after consultation with HSE, it was decided that from 2010 
onwards only results based on models with random effects would be presented.  
(One reason was because the fixed effects model omits all reporters who had 
reported only zero cases throughout the study period). 
 
Every statistical model has to make an assumption about the form of the variability 
which remains after taking into account all covariates in the model.  The Poisson 
distribution is the usual distribution assumed for count data; the Negative Binomial 
distribution is a more general version of a Poisson distribution which is less rigid; in 
the Poisson the variance and mean are constrained to be equal, but not in the 
Negative Binomial. 
  
Calendar time – For the main analyses, changes in incidence were estimated in two 
different ways: 1) ‘non-parametric’ approach: the model contained separate indicator 
variables for different years.  In the current analyses, 2014 was taken as the 
reference year (2009 for THOR-GP core only analyses) and the percentage increase 
or decrease in incidence compared to 2014 (or 2009) was estimated. These 
analyses had no in-built assumptions about the pattern of change over time. 2) 
‘parametric’ approach with a continuous time variable measured on a scale of years. 
The statistical models for these analyses assumed a systematic trend throughout the 
period being studied.  Specifically, it was assumed that the percentage change from 
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one year to the next is a constant throughout the relevant period.  Where the 
assumption is valid, this parametric approach offers a more precise way of 
estimating change than approach 1. 
 
Season – Seasonal variation refers to variation within a year whose pattern tends to 
be repeated from year to year. This short-term variation could be due to seasonal 
variation in illness or seasonality in reporting behaviour; the latter could occur 
because of holidays, for example. To address this, indicator variables for months 
(with June as the reference category) were included in the models. Seasonal 
variation should not bias the assessment of long-term changes in this study. 
However it could affect precision in the estimate of trend if not controlled.   
 
Reporter type –  Reporter type (core or sample) had been shown to cause variation 
in incidence between reporters. Thus, a variable which took the value ‘1’ if a core 
reporter and ‘0’ if a sample reporter was included in the models. Furthermore, for the 
purpose of the analysis, if a reporter changed from the core reporting group to 
sample reporting or vice versa, he or she was treated as a new reporter for the 
period after the change.  We have previously shown19 that there are differences in 
behaviour for the same reporter depending on whether they are reporting as core or 
as sample. 
 
First month/s as a new reporter –  It is conceivable that, in the first month/s of 
reporting, a new entrant to a surveillance scheme might include cases seen over a 
period longer than the assigned single month.  If there was a sufficiently large 
‘harvest’ of old cases, it could produce a false, decreasing ‘trend’ over time. For the 
THOR specialist schemes, initial investigations suggested that ‘new recruit’ 
harvesting might be occurring during the first month that a reporter actively reported 
to a scheme. Thus, to control for harvesting, a variable which took the value ‘1’ if it 
was the first month the reporter had reported and ‘0’ for all other months was 
included in the models.  Initial investigations suggested the period of ‘harvesting’ 
maybe longer for THOR-GP compared to the specialist schemes (5 months 
compared to 1). This might occur because, compared to specialists, there is more 
opportunity for ‘old’ cases to present themselves again to a GP, thus prompting a 
report.  Thus, variables representing the first 5 months of active reporting were 
included in the THOR-GP regression models. Moreover, for these main analyses, 
the first 7 months of THOR-GP were excluded (June to December 2005). Since 
approximately 28% of the GPs (reporting between 2006 and 2013) joined the 
scheme in 2005, it was felt that the 2005 data may have been particularly prone to 
the effect of harvesting. Of note, for those reporters joining THOR-GP as sample 
reporters (19% of the total ever reporters), the period of harvesting was taken as 1 
month rather than 5 (as the latter would in effect, equate to 5 years).   
 
Population change -  Analysis of data from the UK Labour Force Survey (LFS) had 
shown a fairly regular increase in the size of the working population of the order of 
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1% a year up to 200620, although decreases may have occurred since then. One 
might perhaps expect to see an increase in cases over time because of this even if 
true incidence rates remained constant. Therefore we have accounted for this 
change in population base by including in the ML model an offset variable 
representing the UK working population, obtained from the LFS, for each year.  
 

Table 3 Summary of model features  
 
Feature Description 
Centre variation Variation in incidence between centres is assumed; 

analysis attempts to measure change within centres  
Centre number  If a reporter changed from core to sample (or vice 

versa) they were assigned a new centre number 
and thus treated as a new reporter in the model 

Denominators/population 
sizes 

The catchment population for each centre is 
assumed to increase/decrease in line with changes 
in the size of UK working population 

Unexplained variation Assumed to follow a Negative Binomial distribution  
Active reporter Only ‘active’ reporters were included in the analysis. 

This was defined as a reporter who either returned 
cases or declared ‘I have nothing to report’ (a zero 
return) at least once during the study period.  

New recruit ‘harvesting’ of 
old cases 
 

For SWORD and EPIDERM, the model assumes 
that this effect only occurs during the first month of 
reporting or the first month a reporter returned as a 
core reporter. For THOR-GP, it allows it to occur for 
the first 5 months of reporting for those joining as 
core and 1 month for those joining as sample 
reporters.  

Calendar time treatment: 
non-parametric approach  

Rate Ratio for each year compared to 2013 is 
estimated 

Calendar time treatment: 
parametric approach 

A linear trend over time is assumed: Rate Ratio for 
each year compared to the previous one is 
estimated  
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2.5 SUMMARY OF ‘REPORTER FATIGUE’ INVESTIGATIONS 
 
As membership time increases, a reporter might become less committed to active 
participation but still retain membership.  How such ‘fatigue’ manifests itself and 
whether this can cause bias in time trend estimation has been a major 
methodological concern for this project. Previous investigations reported to HSE 
have focussed on two different manifestations of fatigue; an increase in non-
response over time and an increase in zero (blank) returns over time3, 6, 12-15.  We 
have argued previously that an increase in non-response over time would not 
necessarily cause bias in trends estimation; therefore results of these analyses have 
not been reproduced here. In contrast, an increase in zero returns over time, some 
of which may be ‘false zeroes’ and which do not truly equate to ‘zero cases’, would 
mean that the trend over time would be biased downwards compared to the situation 
if there were no reporting fatigue.   
 
Steps taken to investigate this particular manifestation of fatigue are summarised in 
Appendix 1. The most recent (and we believe improved) approach has been the 
application of a zero-inflated negative binomial (ZINB) model. These analyses have 
recently been written up in an article submitted for peer review16 with an overview 
provided below.  
 
 
Analysis of zero-inflated count data using a zero-i nflated negative binomial 
model (ZINB) 
 
To account for the presence of excess zero cases within the reported data, the 
reported monthly number of cases was fitted using a Zero-Inflated Negative Binomial 
Model (ZINB) with multi-level random effects.  
 
This model has two parts; the first supposes that, on occasion, a reporter might send 
back a zero report regardless of the actual number of cases seen i.e. an excess 
zero. This part of the model supposes a binary decision: send back an excess zero 
regardless or send back the true count zero or otherwise. The second part is the 
usual negative binomial model for true cases, including true zero cases, each month. 
The model allows for two sets of predictors in the two portions of the model. These 
were mean centred membership year (first part of model) and calendar time (second 
part of model). Thus the complete model allows for the possibility of excess zeros in 
the data; it can estimate their frequency and can estimate the true trend after 
allowing for this phenomenon.  
 
The covariate thought to influence zero case reports and therefore included in the 
first part of the model was peak holiday season. Covariates thought to influence the 
incidence of work-related illness, and therefore included in the second part of the 
model, were first month as a reporter and months of the year containing a bank 
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holiday. All modelling was repeated for ‘core’ reporters only, ‘sample’ reporters only, 
and both ’core’ and ‘sample’ reporters.   
 
Using this approach, data for EPIDERM (1996-2012), SWORD (1999-2012) and 
THOR-GP (2006-2012) were analysed14-16. The impact of adjusting for excess zeros 
on the annual average percentage change in incidence of total work-related skin 
disease (EPIDERM), total work-related respiratory disease (SWORD) and total WRI 
(THOR-GP) is shown in Table 4.   
 
Results: 
 
EPIDERM 
The results suggest that both core and sample dermatologists reporting to EPIDERM 
are exhibiting reporter fatigue. Overall core reporters were less likely to report an 
excess zero than sample, yet both experienced an increase in excess zero returns 
with increasing membership time. Thus, adjusting for ‘excess zeros’ would have a 
greater impact on the trend estimates for sample reporters compared to core. 
However, because sample reporters contribute less data, the impact on the overall 
estimate (core and sample) is less pronounced. 
 
SWORD There is little evidence that SWORD core reporters are exhibiting reporter 
fatigue as shown by an increase in excess zero returns with increasing membership 
time. The evidence of reporting fatigue for SWORD sample reporters appears to be 
less strong than for EPIDERM sample reporters but there does appear to be fatigue 
manifesting in this way for this group. For SWORD, sample reporters contribute 
more data than core reporters and therefore fatigue in this group may have more 
impact on the overall estimate (compared to core).  
 
THOR-GP There was some evidence of reporter fatigue (as shown by an increase in 
excess zero returns with increasing membership time) for THOR-GP. Contrary to 
SWORD and EPIDERM, excess zeros were more likely to be reported by core 
compared to sample reporters.  Since core reporting has now ceased, it is the impact 
of fatigue on sample reporting that is of greater interest. It should be noted that 
sample reporting is a relatively new phenomenon in THOR-GP (only 100% since 
2011) and therefore it is important to continue to monitor the potential impact of 
reporter fatigue on this group.  
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Table 4 Influence of excess zeros on the average an nual percentage change in reported incidence in wor k-related 
illness 

 

  Core Sample Core + sample 
EPIDERM Member yeara 1.14 (1.06, 1.22)* 1.09 (1.05, 1.12)* 1.08 (1.05, 1.12)* 
(Total skin disease) Negative binomialb -2.8 -1.8 -2.6 
 ZINBc -2.4 0.0 -2.3 
 % changed 14% 100% 12% 
 Vuong p-valuee <0.001 0.003 <0.001 
     
SWORD Member year 1.04 (0.94, 1.14) 1.05 (1.02, 1.08)* 1.04 (1.02, 1.07)* 
(Total respiratory disease) Negative binomial -2.7 -2.4 -2.5 
 ZINB -2.8 -0.5 -2.1 
 % change 4% 79% 16% 
 Vuong p-value 0.406 0.053 0.012 
     
THOR-GP Member year 1.26 (1.11, 1.44)* 1.10 (0.92, 1.32) 1.17 (1.05, 1.29)* 
(Total work-related illness)  Negative binomial -13.8% -23.7% -14.4% 
 ZINB -9.2% -20.9% -10.98% 
 % change 34% 12%   25% 
 Vuong p-value 0.010 0.263 0.006 
*Statistically significant at the 5% level or below 
aExcess zero odds ratio: This denotes whether the proportion of excess zeros is (significantly) increasing with membership time. For example, for EPIDERM 
core reporters, excess zeros increase by 14% per year of membership and this increase is statistically significant 
bAnnual average percentage change in incidence from negative binomial model (i.e. not adjusted for excess zeros) 
cAnnual average percentage change in incidence from zero-inflated negative binomial model (i.e. adjusted for excess zeros)  

dPercentage difference between negative binomial model and zero-inflated negative binomial model 
eVuong test comparing whether the zero-inflated negative binomial model is a statistically better fit to the data than the negative binomial model
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3 RESULTS 

 
3.1 OVERVIEW OF SCHEMES 

An overview of the reporting activity of the physicians participating in EPIDERM, 
SWORD and THOR-GP is provided in Appendix B and briefly described below.  
 
 

3.1.1 EPIDERM 
 
A total of 449 dermatologists have been enrolled in EPIDERM during the study 
period with 93% actively participating at least once (i.e. either returning cases or 
declaring ‘I have nothing to report this month’). On average, 193 dermatologists 
participated in EPIDERM each year and 2014 saw a small drop in the overall number 
of physicians in EPIDERM (from 165 in 2013 to 153 in 2014). Response rates (cards 
returned/cards sent out) per year showed an initial increase between 1996 and 2001, 
after which they exhibited an overall decline until 2011 when they stabilised at 
around 60%. The number of active reporters per month has shown a similar pattern 
with an average of 22 per month in 2014. The average cases per active reporter 
increased slightly between 2013 and 2014 (1.9 in 2013 and 2.0 in 2014). Reporters 
to EPIDERM are predominantly sample (86% in 2014) but core reporters report more 
cases per active reporter per month (3.5) compared to sample (0.9). Case reports to 
EPIDERM continue to be predominantly contact dermatitis (82% of total cases) with 
smaller proportions of neoplasia (12%) and other skin diagnoses.  
 
 
3.1.2 SWORD 

 
Active participation in SWORD during the study period was similar to EPIDERM with 
94% of the 861 chest physicians enrolled during this period actively reporting at least 
once. On average, 471 chest physicians participated in SWORD each year and the 
total number of reporters in SWORD decreased slightly between 2013 and 2014 
(447 to 433). Response rates (cards returned/cards sent out) showed a decrease 
between 1999 and 2006 but have remained relatively constant (60-70%) thereafter.  
The average number of active reporters per month and the average number of cases 
per active reporter decreased slightly between 2013 and 2014 (2013: 32 and 1.2; 
2014: 29 and 1.1, respectively). Similar to EPIDERM, the smaller group of chest 
physicians reporting as core reported more cases per active reporter per month than 
chest physicians reporting as sample. The majority of the diagnoses (43%) reported 
to SWORD during the study period were benign pleural plaques. Of the remaining 
cases 19% were mesothelioma, 19% asthma, 9% pneumoconiosis, and 14% ‘other’ 
respiratory disease.  
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3.1.3 THOR-GP 
 
THOR-GP differs from EPIDERM and SWORD in that at the start of the study period 
(2006) all GPs reported to THOR-GP on a core basis whilst since 2011, reporting 
has been exclusively sample, with the majority of the switch from core to sample 
occurring in 2010. On average, 263 GPs were enrolled in THOR-GP each year. 
Active participation during this period was lower than observed for SWORD and 
EPIDERM (77% of the 549 GPs ever enrolled). In contrast to the clinical specialists, 
GPs participating as sample physicians reported on average more cases per active 
reporter per month than GPs participating as core reporters. The average number of 
active reporters per month has decreased slightly since the introduction of 100% 
sample reporting (15 in both 2011 and 2012, 14 in 2013, 13 in 2014), as has the 
average number of cases per active reporter month (1.4 for 2011 and 2012, 1.3 for 
2013, 1.1 in 2014). Musculoskeletal and mental ill-health case reports comprised the 
majority (52% and 32%, respectively) of the cases reported to THOR-GP with 
smaller proportions of skin (10%), respiratory (3%) and other diagnoses (6%).  
  



24 

3.2 TIME TRENDS BY DISEASE CATEGORY 
 
This report continues with the approach first adopted in the trends report submitted 
to HSE in September 20107, in that the statistical uncertainty (confidence intervals) in 
the graphs illustrating time trends are presented in such a way as to allow the reader 
to assess the significance of the difference between any two years. This useful 
approach suggested by the then HSE liaison officer (John Hodgson) when steering 
the research follows the method described by Firth and de Menezes21 which assigns 
a confidence (or comparison) interval to the reference category (2014 in the present 
analyses) and reduces the width of the confidence (comparison) intervals of non-
reference categories in such a way that all pairwise comparisons between years can 
validly be made using these adjusted confidence intervals. 
 

Interpreting the results in light of reporter fatig ue 
 
The results presented here have not been formally adjusted for reporter fatigue. 
However, for SWORD and EPIDERM the likely impact of adjusting for ‘excess zeros’ 
(i.e. if a zero inflated binomial model was applied to the data) has been estimated by 
applying the results of the analyses described under Section 2.5 (Table 4) to the 
present data. These analyses suggested that adjusting for excess zeros would 
reduce the annual average estimated decrease from -2.6% to -2.3% for EPIDERM 
and from -2.5% to -2.1% for SWORD. 
 
Thus, for example if an annual average decrease in incidence of -3.8% was 
observed in the present study for total skin disease reported to EPIDERM, adjusting 
this for the likely impact of fatigue based on the above would reduce the decrease to 
approximately 3.4%. These adjustments have been carried out for total skin 
(EPIDERM), total respiratory (SWORD) and total WRI (THOR-GP) only (it cannot be 
assumed at this stage that the observed effect would be the same across the 
different diagnoses).  
 
Note:  it must be stressed that these are estimates, provided for guidance purposes 
only.  
 

3.1.4 TOTAL WORK-RELATED ILLNESS 

 

The average annual percentage change in risk of total WRI, as reported to THOR-
GP is shown in Table 5 whilst the relative rates by year are shown in Tables 6 and 
Figure 1. Based on reports from core reporters only, the average annual decrease in 
incidence for the period 2006-2009 was –13.5% (95% CIs: -16.2, -10.8). This 
compares to an annual average decrease of -14.6% (95% CIs: -21.2, -7.5) for 
analyses based on sample reporters only for the period 2011-2014. The graphs 
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showing relative risk by year for THOR-GP suggest a year on year decline for both 
core (2006-2009) and sample reporters (2011-2014). For sample reporters, the data 
suggest the largest drop in incidence to be occurring between 2013 and 2014.  
 
For estimates based on core reports (2006-2009), extrapolating the results of the 
previously described analyses using a zero-inflated binomial model (Section 2.5), the 
impact of adjusting for ‘excess zeros’ in the present analyses might be expected to 
change the average annual percentage change in incidence of total WRI in the order 
of from -13.5% to -8.9%. There was no evidence of fatigue manifesting in this way 
for sample reporters, and as previously stated, THOR-GP is now exclusively reliant 
on sample reporters (since HSE stopped funding honoraria for participation).  
 
 
Table 5 Average annual percentage change in reporte d incidence in total 

work-related illness 
 

 ESTIMATED % CHANGE (95% CONFIDENCE INTERVAL)  
 THOR-GP 

 Core reporters Sample reporters 
Year (continuous)    
2006-2009 -13.5 (-16.2, -10.8) / 
2011-2014 / -14.6% (-21.2, -7.5) 
Models adjusted for season and harvesting 
Population offset included in the model 
The number of actual cases on which each analysis is based is provided in Table B6 on page 117 

 
 
Table 6 Relative risk by year, with 95% comparison intervals, total work- 

related illness (core analyses 2009 estimate =1, sa mple analyses 
2014 estimate = 1) 

 
 Relative rates (95% compar ison interval)  
 THOR-GP 
 Core reporters Sample reporters 

YEAR   
2006 1.68 (1.57,1.79) / 
2007 1.33 (1.25,1.4) / 
2008 1.23 (1.16,1.31) / 
2009 1 (0.93,1.08) / 
2010 / / 

2011 / 1.54 (1.34,1.78) 

2012 / 1.42 (1.23,1.63) 

2013 / 1.28 (1.1,1.48) 

2014 / 1 (0.85,1.18) 
Models adjusted for season and harvesting 
Population offset included in the model 
The number of actual cases on which each analysis is based is provided in Table B6 on page 117 
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Figure 1 Relative risk by year (core analyses 2009 estimate = 1, sample 
analyses 2014 estimate = 1), with 95% comparison in tervals, total 
work-related illness 

a) Core reporters 
 

 
 
 

b) Sample reporters 
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3.1.5 WORK-RELATED SKIN DISEASE 

 
The average annual percentage change in risk of work-related skin disease, as 
reported by dermatologists and GPs is shown in Table 7 whilst the relative rates by 
year are shown in Tables 8 to 15 and Figures 2 to 9.  

 
Dermatologists reporting to EPIDERM: The annual average change in incidence 
of dermatologist reported work-related skin disease (1996-2014) was -3.8% (95% 
CIs: -4.3, -3.3). This compares to the previous estimate of -3.6% (95% CIs: -4.1,        
-3.0) reported in 2014 (based on data for the period 1996-2013). The graphs 
showing relative risk by year suggest an initial decrease in incidence in the earlier 
part of the study period (1996-2005) followed by a relatively flat trend (2006-2012) 
and a further decrease between 2012 and 2013. There was little suggestion of a 
further decrease between 2013 and 2014. The estimated annual change in incidence 
of contact dermatitis (CD) was similar at -3.7% (95% CIs: -4.3, -3.2) with a similar 
annual pattern.  Analyses of shorter-term trends (2006-2013) for CD suggested an 
annual average decrease in CD incidence of -3.9% (95% CIs: -5.5, -2.2) per year. 
Analysis by type of CD indicated a steeper decrease in the incidence of allergic CD 
(-5.4% (95% CIs: -6.2, -4.7)) compared to irritant CD (-2.5 (95% CIs: -3.2, -1.7)) or 
mixed CD (-2.5% (95% CIs: -3.7, -1.4)) and these estimates remain relatively 
unchanged by the addition of the 2014 data. The graphs showing relative risk by 
year suggest an overall downward trend for allergic CD between 1996 and 2006 
followed by a relatively flat trend. For irritant CD, after an initial decrease between 
1999 and 2000, the trend is flat until 2012, after which it decreases steeply, with little 
change between 2013 and 2014.  The annual average change in incidence of 
dermatologist reported urticaria (1996-2013) was -7.1% (95% CIs: -8.8, -5.4) 
compared to the previously reported -6.6% (95% CIs: -8.4, -4.9) (based on data for 
1996-2013).The trend in incidence for neoplasia also suggested a decrease, of         
-3.0% (95% CIs: -4.5, -1.6) compared to -3.2% (95% CIs: -4.6, -1.7) reported 
previously.  
 
There was some variation by reporter type (core versus sample). This was most 
pronounced for neoplasia with data from core reporters suggesting an annual 
average decrease of -4.6% (95% CIs: -6.2, -3.0) whilst data from sample reporters 
suggested an increase of 2.6% (95% CIs: -0.5, 5.7) and for urticaria (core: -7.7% 
(95% CIs: -9.4, -5.9); sample: -0.9 (95% CIs: -7.1, 5.7)).  
 
Extrapolating the results of the previously described analyses using a zero-inflated 
binomial model (Section 2.5), the impact of adjusting for ‘excess zeros’ in the present 
analyses might be expected to change the average annual percentage change in 
incidence of total work-related skin disease in the order of from -3.8% to -3.4%. 
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GPs reporting to THOR-GP: For GPs the estimated annual decrease in incidence 
of total work-related skin disease based on reports from core reporters only (2006-
2009) was -6.4% (95% CIs: -14.8, -3). For sample reporters only (2011-2014), the 
estimated annual decrease was -19.2% (95% CIs: -37.8, 4.9). The graph showing 
relative rates by year suggests a general decrease over time for core reporters 
(although confidence intervals are overlapping for all years). For sample reporters, 
there is an initial decrease between 2011 and 2012 followed by a relatively flat trend, 
although confidence intervals are again very wide and overlapping for all years, 
since the overall numbers reported by monthly ‘sample’ reporting only are 
considerably less than those which were collected through ‘core’ reporting at the 
inception of THOR-GP. 
  . 
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Table 7 Average annual percentage change in reporte d incidence in work-related skin disease 
 

  ESTIMATED % CHANGE (95% CONFIDENCE INTERVAL) 
  All reporters Core reporters  Sample reporters 
  EPIDERM EPIDERM THOR-GP EPIDERM THOR-GP 
 Year (continuous)       
Total skin  1996-2014 -3.8 (-4.3, -3.3) -3.9 (-4.4, -3.4) / -2.6 (-4.1, -1.1) / 
 2006-2009 / 1.5 (-2.4, 5.7) -6.4 (-14.8, -3) / / 
 2011-2014 / / / -7.2 (-20.4, 8.3) -19.2 (-37.8, 4.9) 
Contact dermatitis (CD)  1996-2014 -3.7 (-4.3, -3.2) -3.7 (-4.3, -3.2) / -3.8 (-5.5, -2.2) / 

 2006-2014 -3.9 (-5.5, -2.2) / / / / 
• Allergic CD 1996-2014 -5.4 (-6.2, -4.7) -5.7 (-6.5, -4.9) / -3.4 (-5.6, -1.1) / 
• Irritant CD 1996-2014 -2.5 (-3.2, -1.7) -2.4 (-3.2, -1.6) / -2.8 (-5.2, -0.4) / 
• Mixed CD 1996-2014 -2.5 (-3.7, -1.4) -2.8 (-3.9, -1.6) / -1.0 (-4.7, 2.8) / 

Urticaria 1996-2014 -7.1 (-8.8, -5.4) -7.7 (-9.4, -5.9) / -0.9 (-7.1, 5.7) / 
Neoplasia 1996-2014 -3.0 (-4.5, -1.6) -4.6 (-6.2, -3.0) / 2.6 (-0.5, 5.7) / 
Other* skin 1996-2014 -5.5 (-6.5, -4.5) -6.6 (-7.6, -5.5) / -0.2 (-2.6, 2.3) / 
*Other than contact dermatitis 
Models adjusted for reporter type (where appropriate), season and harvesting 
Population offset included in the model 
The number of actual cases on which each analysis is based is provided in Table B2 on page 99 
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Table 8 Relative risk by year, with 95% comparison intervals, total skin 
disease (EPIDERM 2014 estimate = 1, THOR-GP core 20 09 
estimate = 1, THOR-GP sample 2014 estimate = 1) 

 
 Relative risk (95% comparison interval)  

 All reporters Core reporters  Sample reporters 

 EPIDERM EPIDERM THOR-GP EPIDERM THOR-GP 

YEAR      

1996 2.14 (1.97,2.32) 2.27 (2.08,2.48) / 1.32 (0.97,1.79) / 

1997 2.27 (2.11,2.44) 2.37 (2.19,2.56) / 1.92 (1.48,2.49) / 

1998 2.05 (1.9,2.21) 2.15 (1.98,2.33) / 1.68 (1.33,2.13) / 

1999 2.09 (1.93,2.25) 2.16 (1.99,2.35) / 1.85 (1.52,2.27) / 

2000 1.95 (1.81,2.11) 2.08 (1.91,2.26) / 1.46 (1.17,1.83) / 

2001 1.78 (1.65,1.92) 1.85 (1.71,2.01) / 1.63 (1.31,2.02) / 

2002 1.74 (1.62,1.88) 1.81 (1.67,1.96) / 1.6 (1.27,2.01) / 

2003 1.75 (1.62,1.89) 1.87 (1.73,2.03) / 1.18 (0.91,1.54) / 

2004 1.61 (1.49,1.74) 1.68 (1.55,1.82) / 1.37 (1.09,1.73) / 

2005 1.61 (1.48,1.74) 1.69 (1.55,1.84) / 1.28 (1.01,1.63) / 

2006 1.45 (1.33,1.57) 1.47 (1.35,1.61) 1.32 (1.07,1.62) 1.53 (1.24,1.9) / 

2007 1.5 (1.38,1.63) 1.59 (1.45,1.74) 1.21 (1.01,1.45) 1.14 (0.89,1.46) / 

2008 1.4 (1.28,1.53) 1.5 (1.36,1.65) 1.22 (1.02,1.45) 0.98 (0.73,1.31) / 

2009 1.59 (1.45,1.73) 1.66 (1.51,1.82) 1 (0.8,1.24) 1.34 (1.02,1.75) / 

2010 1.49 (1.35,1.64) 1.56 (1.41,1.72) / 1.26 (0.95,1.68) / 

2011 1.22 (1.09,1.37) 1.24 (1.1,1.41) / 1.21 (0.89,1.63) 1.66 (1.1,2.51) 

2012 1.36 (1.22,1.53) 1.39 (1.23,1.58) / 1.33 (1.01,1.75) 1.02 (0.6,1.73) 

2013 1.04 (0.92,1.18) 1.03 (0.9,1.18) / 1.15 (0.86,1.54) 0.79 (0.43,1.43) 

2014 1 (0.88,1.13) 1 (0.87,1.15) / 1 (0.73,1.37) 1 (0.59,1.71) 
Models adjusted for reporter type (where appropriate), season and harvesting 
Population offset included in the model 
The number of actual cases on which each analysis is based is provided in Table B2 on page 99 

 

 

  



31 

Figure 2 Relative risk by year (2014 estimate = 1),  with 95% comparison 
intervals, total skin  

a) EPIDERM, all reporters 
 

 
 
b) EPIDERM, core reporters 

 

 
 

c) EPIDERM, sample reporters 
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d) THOR-GP, core reporters (note scale change) 

 
 

e) THOR-GP, sample reporters (note scale change) 
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Table 9 Relative risk by year, with 95% comparison intervals, all contact 
dermatitis (2014 estimate = 1) 

 
 Relative risk (95% comparison interval) 

 
All reporters Core 

reporters 
Sample 

reporters 
 EPIDERM EPIDERM EPIDERM 

YEAR    

1996 2.09 (1.91,2.29) 2.17 (1.97,2.4) 1.52 (1.09,2.11) 

1997 2.23 (2.05,2.42) 2.31 (2.12,2.51) 2.05 (1.55,2.7) 

1998 2.05 (1.89,2.23) 2.13 (1.95,2.33) 1.88 (1.46,2.43) 

1999 2.1 (1.93,2.28) 2.12 (1.94,2.32) 2.26 (1.83,2.79) 

2000 1.88 (1.72,2.05) 1.96 (1.78,2.15) 1.63 (1.29,2.07) 

2001 1.69 (1.55,1.84) 1.77 (1.61,1.93) 1.46 (1.14,1.87) 

2002 1.76 (1.63,1.92) 1.82 (1.67,1.99) 1.69 (1.32,2.16) 

2003 1.73 (1.59,1.88) 1.84 (1.68,2.01) 1.21 (0.91,1.61) 

2004 1.58 (1.45,1.71) 1.66 (1.53,1.81) 1.21 (0.91,1.6) 

2005 1.56 (1.43,1.7) 1.62 (1.47,1.78) 1.34 (1.04,1.74) 

2006 1.39 (1.27,1.52) 1.44 (1.31,1.59) 1.3 (1,1.68) 

2007 1.42 (1.29,1.56) 1.52 (1.37,1.68) 0.93 (0.69,1.25) 

2008 1.37 (1.24,1.51) 1.47 (1.32,1.63) 0.89 (0.64,1.24) 

2009 1.57 (1.43,1.72) 1.65 (1.5,1.82) 1.16 (0.85,1.59) 

2010 1.5 (1.36,1.66) 1.58 (1.42,1.76) 1.15 (0.84,1.59) 

2011 1.23 (1.1,1.39) 1.26 (1.11,1.43) 1.21 (0.88,1.68) 

2012 1.36 (1.21,1.53) 1.4 (1.24,1.6) 1.25 (0.92,1.7) 

2013 1.04 (0.91,1.18) 1.03 (0.9,1.19) 1.12 (0.81,1.55) 

2014 1 (0.88,1.14) 1 (0.87,1.15) 1 (0.71,1.4) 
Models adjusted for reporter type (where appropriate), season and harvesting 
Population offset included in the model 
The number of actual cases on which each analysis is based is provided in Table B2 on page 99 
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Figure 3 Relative risk by year (2014 estimate = 1),  with 95% comparison 
intervals, all contact dermatitis 

 
a) EPIDERM, all reporters 

 

 

b) EPIDERM, core reporters 

 

c) EPIDERM, sample reporters 
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Table 10 Relative risk by year, with 95% comparison  intervals, allergic 
contact dermatitis (2014 estimate = 1) 

 
 Relative risk  (95% comparison interval)  
 EPIDERM 
 All reporters Core reporters Sample reporters  

YEAR    

1996 2.08 (1.82,2.38) 2.2 (1.92,2.53) 1.47 (0.94,2.3) 

1997 2.51 (2.24,2.8) 2.6 (2.32,2.91) 2.19 (1.52,3.17) 

1998 2.05 (1.82,2.31) 2.18 (1.93,2.47) 1.4 (0.93,2.09) 

1999 2.04 (1.81,2.3) 2.11 (1.86,2.4) 1.84 (1.31,2.59) 

2000 2.02 (1.79,2.27) 2.13 (1.88,2.42) 1.57 (1.12,2.2) 

2001 1.62 (1.43,1.83) 1.75 (1.54,2) 0.98 (0.65,1.48) 

2002 1.84 (1.64,2.06) 1.87 (1.66,2.12) 1.85 (1.33,2.57) 

2003 1.8 (1.6,2.02) 1.89 (1.67,2.13) 1.39 (0.96,2.03) 

2004 1.42 (1.25,1.61) 1.5 (1.31,1.7) 1.06 (0.69,1.62) 

2005 1.43 (1.26,1.64) 1.45 (1.26,1.67) 1.46 (1.02,2.08) 

2006 1.35 (1.18,1.54) 1.37 (1.19,1.58) 1.36 (0.95,1.95) 

2007 1.16 (1,1.35) 1.19 (1.01,1.39) 1.11 (0.74,1.66) 

2008 1.19 (1.02,1.38) 1.23 (1.05,1.45) 1.01 (0.64,1.58) 

2009 1.16 (0.99,1.35) 1.21 (1.03,1.42) 0.88 (0.53,1.48) 

2010 1.15 (0.98,1.35) 1.16 (0.98,1.38) 1.18 (0.75,1.88) 

2011 0.89 (0.73,1.08) 0.85 (0.69,1.05) 1.29 (0.8,2.06) 

2012 1.09 (0.91,1.31) 1.14 (0.93,1.38) 0.92 (0.55,1.53) 

2013 0.98 (0.81,1.19) 0.96 (0.78,1.19) 1.06 (0.66,1.68) 

2014 1 (0.83,1.21) 1 (0.81,1.23) 1 (0.61,1.64) 
Models adjusted for reporter type (where appropriate), season and harvesting 
Population offset included in the model 
The number of actual cases on which each analysis is based is provided in Table B2 on page 99 
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Figure 4 Relative risk by year (2014 estimate = 1),  with 95% comparison 
intervals, allergic contact dermatitis 

a) EPIDERM, all reporters 

 

b) EPIDERM, core reporters 

 

c) EPIDERM, sample reporters 
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Table 11 Relative risk by year, with 95% comparison  intervals, irritant 
contact dermatitis (2014 estimate = 1) 

 
 Relative risk (95% comparison interval) 
 EPIDERM 
 All reporters Core reporters  Sample reporters  
YEAR    

1996 2.19 (1.93,2.47) 2.38 (2.09,2.72) 0.88 (0.48,1.59) 

1997 2.05 (1.83,2.31) 2.24 (1.98,2.53) 1.28 (0.78,2.09) 

1998 2.12 (1.89,2.38) 2.25 (1.99,2.54) 1.79 (1.25,2.57) 

1999 2.23 (1.98,2.5) 2.38 (2.1,2.7) 1.75 (1.25,2.46) 

2000 1.81 (1.59,2.06) 1.96 (1.71,2.25) 1.29 (0.88,1.9) 

2001 1.73 (1.53,1.95) 1.81 (1.59,2.07) 1.65 (1.18,2.3) 

2002 1.76 (1.56,1.99) 1.9 (1.68,2.16) 1.38 (0.93,2.04) 

2003 1.7 (1.5,1.92) 1.86 (1.63,2.11) 1.08 (0.7,1.68) 

2004 1.52 (1.34,1.72) 1.66 (1.45,1.89) 1.03 (0.66,1.59) 

2005 1.71 (1.51,1.94) 1.85 (1.62,2.12) 1.19 (0.79,1.78) 

2006 1.58 (1.4,1.8) 1.74 (1.53,1.99) 1.14 (0.76,1.7) 

2007 1.76 (1.56,2) 2 (1.76,2.27) 0.72 (0.45,1.18) 

2008 1.61 (1.41,1.85) 1.8 (1.57,2.07) 0.8 (0.47,1.36) 

2009 1.81 (1.59,2.05) 2.02 (1.78,2.3) 0.78 (0.45,1.35) 

2010 1.92 (1.69,2.19) 2.17 (1.89,2.48) 0.81 (0.47,1.39) 

2011 1.62 (1.39,1.89) 1.77 (1.5,2.07) 1.05 (0.63,1.73) 

2012 1.61 (1.37,1.9) 1.7 (1.43,2.03) 1.45 (0.93,2.26) 

2013 1.09 (0.9,1.31) 1.12 (0.92,1.38) 1.1 (0.67,1.79) 

2014 1 (0.82,1.21) 1 (0.81,1.24) 1 (0.62,1.61) 
Models adjusted for reporter type (where appropriate), season and harvesting 
Population offset included in the model 
The number of actual cases on which each analysis is based is provided in Table B2 on page 99 
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Figure 5 Relative risk by year (2014 estimate = 1),  with 95% comparison 
intervals, irritant contact dermatitis 

a) EPIDERM, all reporters 

 

b) EPIDERM, core reporters 

 

c) EPIDERM, sample reporters 
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Table 12 Relative risk by year, with 95% comparison  intervals, mixed 
contact dermatitis (2014 estimate = 1) 

 
 Relative risk (95% comparison interval) 
 EPIDERM 
 All reporters Core reporters  Sample reporters  
YEAR    

1996 1.38 (1.12,1.71) 1.51 (1.21,1.89) 0.79 (0.36,1.75) 

1997 1.55 (1.29,1.86) 1.66 (1.37,2.01) 1.28 (0.68,2.41) 

1998 1.43 (1.19,1.73) 1.55 (1.27,1.89) 1.08 (0.61,1.93) 

1999 1.41 (1.17,1.7) 1.51 (1.23,1.85) 1.15 (0.69,1.91) 

2000 1.19 (0.97,1.45) 1.33 (1.07,1.64) 0.68 (0.36,1.26) 

2001 1.08 (0.88,1.32) 1.25 (1.02,1.54) 0.43 (0.18,1.01) 

2002 1.29 (1.08,1.55) 1.45 (1.2,1.74) 0.73 (0.37,1.42) 

2003 1.35 (1.13,1.6) 1.55 (1.3,1.86) 0.37 (0.15,0.89) 

2004 1.35 (1.14,1.59) 1.49 (1.25,1.77) 0.84 (0.46,1.54) 

2005 1.12 (0.93,1.36) 1.26 (1.03,1.54) 0.64 (0.33,1.23) 

2006 0.88 (0.71,1.09) 0.96 (0.76,1.2) 0.72 (0.39,1.32) 

2007 1.03 (0.84,1.26) 1.2 (0.98,1.47) 0.28 (0.11,0.74) 

2008 0.94 (0.76,1.16) 1.06 (0.84,1.32) 0.4 (0.18,0.91) 

2009 1.25 (1.03,1.53) 1.45 (1.19,1.78) 0.25 (0.08,0.79) 

2010 0.99 (0.79,1.24) 1.02 (0.79,1.31) 1.02 (0.55,1.87) 

2011 1.03 (0.8,1.31) 1.06 (0.81,1.38) 0.92 (0.49,1.72) 

2012 1.16 (0.92,1.47) 1.22 (0.94,1.57) 0.91 (0.48,1.71) 

2013 0.8 (0.61,1.04) 0.8 (0.6,1.07) 0.75 (0.38,1.48) 

2014 1 (0.78,1.27) 1 (0.77,1.3) 1 (0.54,1.85) 
Models adjusted for reporter type (where appropriate), season and harvesting 
Population offset included in the model 
The number of actual cases on which each analysis is based is provided in Table B2 on page 99 
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Figure 6 Relative risk by year (2014 estimate = 1),  with 95% comparison 
intervals, mixed contact dermatitis 

a) EPIDERM, all reporters 

 

b) EPIDERM, core reporters 

 

c) EPIDERM, sample reporters 
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Table 13 Relative risk by year, with 95% comparison  intervals, contact 
urticaria (2014 estimate = 1) 

 
 Relative risk (95% comparison interval)  
 EPIDERM 
 All reporters Core reporters 
YEAR   

1996 4.57 (3.25,6.43) 5.77 (4.05,8.22) 

1997 6.4 (4.98,8.22) 8.05 (6.25,10.36) 

1998 4.94 (3.7,6.58) 6.27 (4.68,8.4) 

1999 4.99 (3.71,6.72) 5.94 (4.33,8.14) 

2000 6.89 (5.39,8.8) 8.87 (6.9,11.4) 

2001 4.41 (3.32,5.87) 5.44 (4.05,7.31) 

2002 4.94 (3.78,6.45) 6.32 (4.83,8.27) 

2003 5.39 (4.17,6.96) 6.9 (5.33,8.93) 

2004 4.07 (3.06,5.41) 4.99 (3.72,6.68) 

2005 5.76 (4.41,7.52) 7.29 (5.56,9.57) 

2006 3.63 (2.61,5.03) 4.02 (2.82,5.72) 

2007 3.56 (2.51,5.04) 4.35 (3.04,6.23) 

2008 1.95 (1.25,3.05) 2.25 (1.4,3.61) 

2009 2.02 (1.3,3.12) 2.32 (1.47,3.67) 

2010 3.03 (2.05,4.46) 3.59 (2.4,5.38) 

2011 1.84 (1.11,3.06) 2.04 (1.18,3.51) 

2012 2.17 (1.35,3.47) 2.59 (1.59,4.21) 

2013 1.08 (0.56,2.08) 1.36 (0.71,2.63) 

2014 1 (0.53,1.9) 1 (0.49,2.05) 
Models adjusted for reporter type (where appropriate), season and harvesting 
Population offset included in the model 
The number of actual cases on which each analysis is based is provided in Table B2 on page 99 
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Figure 7 Relative risk by year (2014 estimate = 1),  with 95% comparison 
intervals, contact urticaria 

a) EPIDERM, all reporters 

 

b) EPIDERM, core reporters 
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Table 14 Relative risk by year, with 95% comparison  intervals, neoplasia 
(2014 estimate = 1) 

 
 Relative risk (95% comparison interval) 
 EPIDERM 
 All reporters Core reporters  Sample reporters  
YEAR    

1996 1.96 (1.57,2.45) 4.76 (3.58,6.32) 0.46 (0.18,1.13) 

1997 1.92 (1.54,2.39) 4.33 (3.25,5.76) 1.31 (0.73,2.35) 

1998 1.54 (1.24,1.92) 3.42 (2.52,4.65) 0.83 (0.45,1.52) 

1999 1.61 (1.3,2) 3.87 (2.94,5.1) 0.66 (0.36,1.23) 

2000 1.82 (1.49,2.22) 4.15 (3.19,5.4) 0.96 (0.57,1.61) 

2001 1.88 (1.57,2.25) 3.98 (3.06,5.17) 1.6 (1.03,2.47) 

2002 1.44 (1.18,1.75) 3.09 (2.38,4.02) 1.08 (0.62,1.88) 

2003 1.51 (1.25,1.82) 3.31 (2.55,4.29) 1.01 (0.59,1.73) 

2004 1.41 (1.16,1.71) 2.91 (2.25,3.78) 1.31 (0.82,2.08) 

2005 1.3 (1.06,1.58) 2.95 (2.27,3.83) 0.76 (0.42,1.37) 

2006 1.26 (1.04,1.53) 2.4 (1.85,3.12) 1.67 (1.13,2.46) 

2007 1.47 (1.2,1.82) 3.02 (2.21,4.13) 1.56 (1.02,2.4) 

2008 1.27 (0.98,1.65) 2.79 (2.07,3.76) 0.98 (0.55,1.76) 

2009 1.58 (1.24,2.01) 2.93 (2.2,3.89) 1.76 (1.07,2.9) 

2010 1.24 (0.9,1.71) 2.2 (1.48,3.28) 1.39 (0.83,2.35) 

2011 1.06 (0.63,1.81) 1.27 (0.39,4.09) 1.09 (0.6,1.96) 

2012 1.4 (0.88,2.23) 0.99 (0.24,4.12) 1.59 (0.97,2.58) 

2013 0.9 (0.56,1.42) 0.8 (0.33,1.93) 1.01 (0.57,1.8) 

2014 1 (0.64,1.57) 1 (0.44,2.29) 1 (0.55,1.82) 
Models adjusted for reporter type (where appropriate), season and harvesting 
Population offset included in the model 
The number of actual cases on which each analysis is based is provided in Table B2 on page 99 
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Figure 8 Relative risk by year (2014 estimate = 1),  with 95% comparison 
intervals, neoplasia 

a) EPIDERM, all reporters 

 

b) EPIDERM, core reporters (Note: scale change) 

 

c) EPIDERM, sample reporters 
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Table 15 Relative risk by year, with 95% comparison  intervals, other (than 
contact dermatitis) skin (2014 estimate = 1) 

 
 Relative risk (95% comparison interval) 
 EPIDERM 
 All reporters Core reporters  Sample reporters  
YEAR    

1996 3.47 (2.94,4.1) 5.16 (4.38,6.09) 0.89 (0.48,1.67) 

1997 3.89 (3.37,4.5) 5.46 (4.66,6.39) 1.82 (1.15,2.88) 

1998 3.38 (2.92,3.92) 4.69 (4.01,5.48) 1.6 (1.07,2.39) 

1999 3.13 (2.68,3.66) 4.51 (3.83,5.32) 1.31 (0.87,1.97) 

2000 3.67 (3.19,4.22) 5.46 (4.71,6.31) 1.16 (0.76,1.77) 

2001 3.13 (2.72,3.61) 4.25 (3.66,4.94) 1.79 (1.23,2.6) 

2002 2.65 (2.29,3.08) 3.66 (3.14,4.26) 1.32 (0.84,2.07) 

2003 2.93 (2.54,3.36) 4.14 (3.59,4.79) 1.13 (0.71,1.79) 

2004 2.48 (2.14,2.87) 3.27 (2.79,3.83) 1.65 (1.13,2.39) 

2005 2.64 (2.28,3.07) 3.81 (3.26,4.44) 1.03 (0.65,1.63) 

2006 2.39 (2.05,2.78) 2.91 (2.45,3.46) 2.19 (1.59,3) 

2007 2.52 (2.13,2.97) 3.37 (2.82,4.03) 1.68 (1.14,2.48) 

2008 1.75 (1.41,2.18) 2.33 (1.84,2.95) 1.16 (0.7,1.91) 

2009 2.09 (1.73,2.52) 2.56 (2.05,3.2) 1.94 (1.26,2.99) 

2010 1.92 (1.56,2.37) 2.39 (1.89,3.03) 1.51 (0.94,2.41) 

2011 1.28 (0.92,1.79) 1.24 (0.8,1.94) 1.38 (0.84,2.26) 

2012 1.65 (1.23,2.22) 1.85 (1.27,2.68) 1.46 (0.91,2.33) 

2013 1.11 (0.81,1.53) 1.16 (0.77,1.75) 1.09 (0.65,1.84) 

2014 1 (0.72,1.4) 1 (0.65,1.53) 1 (0.58,1.74) 
Models adjusted for reporter type (where appropriate), season and harvesting 
Population offset included in the model 
The number of actual cases on which each analysis is based is provided in Table B2 on page 99 
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Figure 9 Relative risk by year (2014 estimate = 1),  with 95% comparison 
intervals, other (than contact dermatitis) skin 

a) EPIDERM, all reporters 

 
 

b) EPIDERM, core reporters 

 

c) EPIDERM, sample reporters 
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3.1.6 WORK-RELATED RESPIRATORY DISEASE 

 

The average annual percentage change in risk of work-related respiratory disease, 
as reported by chest physicians to SWORD is shown in Table 16 whilst the relative 
rates by year are shown in Tables 17 to 24 and Figures 10 to 17. 
 
The results suggest little change in the annual decrease in incidence of total 
respiratory disease from -3.0% (95% CIs: -3.7, -2.2) per year (for the period 1999-
2013) to -3.2% (95% CIs: -3.9, -2.4) for the current analyses (1999-2014). Similar to 
the pattern observed for total skin disease, the graphs showing relative rates by year 
suggest that much of the decrease occurred in the earlier part of the study period 
(1996-2007 in this instance) with a relatively flat trend until 2013 and a possible 
decrease between 2013 and 2014. The annual average decrease in the incidence of 
asthma also remained relatively unchanged from -7.1% (95% CIs: -8.4, -5.9) (for the 
period 1999-2013) to -7.2% (95% CIs: -8.4, -6.0) for the current analyses (with some 
suggestion of a decrease between 2013 and 2014). Analyses of shorter-term trends 
(2007-2014) showed an average change of -4.4% (95% CIs: -8.1, -0.6) per year. An 
overall decrease in incidence was also observed for all other groups of respiratory 
disease except pneumoconiosis, for which an annual average increase of 3.2% 
(95% CIs: 1.1, 5.3) was observed. The graph showing relative rates by year for 
pneumoconiosis suggests a relatively flat trend in the earlier part of the study period 
(1999 to 2008) followed by an increasing trend thereafter.  For mesothelioma, the 
data suggest an average annual decrease of -3.0% (95% CIs: -4.3, -1.6) per year, 
with the annual plots showing a fall in incidence between 2013 and 2014.  A smaller 
annual average decrease was observed for non-malignant pleural disease at -1.2% 
(95% CIs: -2.3, -0.1) with the annual plots showing a relatively flat trend throughout 
the study period, with the suggestion of a decrease in incidence between 2013 and 
2014. Overall there was little variation by reporter type (core and sample).  
 
Extrapolating the results of the previously described analyses using a zero-inflated 
binomial model (Section 2.5), the impact of adjusting for ‘excess zeros’ in the present 
analyses might be expected to change the average annual percentage change in 
incidence of total work-related respiratory disease in the order of from -3.2% to          
-2.7%. 
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Table 16 Average annual percentage change in report ed incidence in work-related respiratory disease 
 

  ESTIMATED % CHANGE (95% CONFIDENCE INTERVAL)  
  SWORD 
  All reporters Core reporters Sample reporters 
 Year (continuous)     
Total respiratory 1999-2014 -3.2 (-3.9, -2.4) -3.5 (-4.3, -2.6) -2.4 (-3.7, -1.1) 
Asthma 1999-2014 -7.2 (-8.4, -6.0) -7.0 (-8.3, -5.7) -8.3 (-11.3, -5.3) 
 2007-2014 -4.4 (-8.1, -0.6) / / 
Mesothelioma 1999-2014 -3.0 (-4.3, -1.6) -3.1 (-5.0, -1.1) -2.9 (-4.8, -1.0) 
Non-malignant pleural disease 1999-2014 -1.2 (-2.3, -0.1) -1.9 (-3.2, -0.6) 0.5 (-1.6, 2.6) 

• Predominantly plaques 1999-2014 -1.3 (-2.5, 0.0) -2.2 (-3.7, -0.7) 1.0 (-1.3, 3.4) 
• Predominantly diffuse 1999-2014 -0.6 (-2.6, 1.4) -1.7 (-3.9, 0.5) 4.1 (-0.6, 8.9) 

Pneumoconiosis 1999-2014 3.2 (1.1, 5.3) 3.7 (1.1, 6.3) 1.9 (-1.8, 5.7) 
 2007-2014 10.4 (4.5, 16.5) / / 
Other* respiratory disease 1999-2014 -1.5 (-3.0, 0.1) -1.6 (-3.4, 0.3) -0.9 (-3.8, 2.2) 
*Other than those specified above  
Models adjusted for reporter type (where appropriate), season and harvesting 
Population offset included in the model 
The number of actual cases on which each analysis is based is provided in Table B4 on page 107 
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Table 17 Relative risk by year, with 95% comparison  intervals, total 
respiratory disease (2014 estimate = 1) 

 
 Relative risk (95% comparison interval) 
 SWORD 
 All reporters Core reporters  Sample reporters  
YEAR    

1999 1.69 (1.55,1.84) 1.78 (1.61,1.97) 1.63 (1.39,1.92) 

2000 1.56 (1.43,1.7) 1.7 (1.54,1.88) 1.4 (1.18,1.66) 

2001 1.57 (1.44,1.71) 1.77 (1.61,1.95) 1.25 (1.04,1.5) 

2002 1.66 (1.52,1.81) 1.92 (1.74,2.12) 1.2 (0.99,1.45) 

2003 1.66 (1.52,1.81) 1.99 (1.81,2.18) 1.02 (0.83,1.25) 

2004 1.55 (1.42,1.68) 1.83 (1.67,2.01) 1.02 (0.84,1.24) 

2005 1.47 (1.35,1.61) 1.64 (1.49,1.81) 1.23 (1.03,1.47) 

2006 1.38 (1.26,1.51) 1.5 (1.35,1.66) 1.24 (1.03,1.48) 

2007 1.21 (1.09,1.34) 1.25 (1.11,1.42) 1.17 (0.97,1.4) 

2008 1.29 (1.17,1.44) 1.36 (1.19,1.55) 1.19 (0.99,1.43) 

2009 1.23 (1.1,1.37) 1.32 (1.16,1.51) 1.07 (0.87,1.3) 

2010 1.15 (1.03,1.29) 1.27 (1.12,1.45) 0.94 (0.75,1.17) 

2011 1.26 (1.12,1.41) 1.35 (1.17,1.55) 1.12 (0.91,1.38) 

2012 1.18 (1.05,1.33) 1.3 (1.12,1.49) 1 (0.79,1.25) 

2013 1.19 (1.05,1.34) 1.24 (1.06,1.44) 1.12 (0.9,1.38) 

2014 1 (0.87,1.14) 1 (0.84,1.19) 1 (0.79,1.26) 
Models adjusted for reporter type (where appropriate), season and harvesting 
Population offset included in the model 
The number of actual cases on which each analysis is based is provided in Table B4 on page 107 
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Figure 10 Relative risk by year (2014 estimate = 1) , with 95% comparison 
intervals, total respiratory disease 

 
a) SWORD, all reporters 

 

 

b) SWORD, core reporters 

 

c) SWORD, sample reporters 
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Table 18 Relative risk by year, with 95% comparison  intervals, asthma 
(2014 estimate = 1) 

 
 Relative risk (95% comparison interval) 
 SWORD 
 All reporters Core reporters  Sample reporters  
YEAR    

1999 3.18 (2.76,3.67) 3.09 (2.63,3.63) 4.18 (3,5.81) 

2000 2.2 (1.87,2.6) 2.11 (1.75,2.55) 2.82 (1.91,4.15) 

2001 2.46 (2.1,2.88) 2.58 (2.18,3.05) 1.94 (1.2,3.13) 

2002 2.64 (2.24,3.11) 2.78 (2.33,3.32) 2.03 (1.26,3.28) 

2003 2.57 (2.18,3.03) 2.77 (2.32,3.29) 1.64 (0.98,2.73) 

2004 2.43 (2.04,2.89) 2.65 (2.21,3.18) 1.41 (0.81,2.45) 

2005 2.17 (1.81,2.6) 2.26 (1.85,2.75) 1.86 (1.17,2.97) 

2006 2.02 (1.7,2.4) 2 (1.65,2.41) 2.45 (1.58,3.79) 

2007 1.39 (1.13,1.72) 1.4 (1.11,1.76) 1.44 (0.83,2.49) 

2008 1.49 (1.21,1.83) 1.48 (1.18,1.85) 1.75 (1.05,2.9) 

2009 1.14 (0.9,1.45) 1.16 (0.9,1.5) 1.09 (0.56,2.11) 

2010 1.2 (0.96,1.51) 1.21 (0.95,1.55) 1.28 (0.68,2.39) 

2011 1.23 (0.96,1.57) 1.3 (1,1.69) 0.9 (0.43,1.9) 

2012 1.28 (1.01,1.61) 1.31 (1.02,1.68) 1.24 (0.62,2.46) 

2013 1.25 (0.98,1.59) 1.29 (1,1.67) 1.03 (0.51,2.08) 

2014 1 (0.77,1.31) 1 (0.75,1.34) 1 (0.47,2.12) 
Models adjusted for reporter type (where appropriate), season and harvesting 
Population offset included in the model 
The number of actual cases on which each analysis is based is provided in Table B4 on page 107 
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Figure 11 Relative risk by year (2014 estimate = 1) , with 95% comparison 
intervals, asthma 

 
a) SWORD, all reporters 

 

 
 

b) SWORD, core reporters 
 

 
 

c) SWORD, sample reporters 
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Table 19 Relative risk by year, with 95% comparison  intervals, 
mesothelioma (2014 estimate = 1) 

 
 Relative risk (95% comparison interval) 
 SWORD 
 All reporters Core reporters  Sample reporters  
YEAR    

1999 2.1 (1.79,2.46) 2.54 (2.05,3.15) 2.06 (1.6,2.65) 

2000 2.07 (1.77,2.43) 2.78 (2.28,3.39) 1.75 (1.34,2.28) 

2001 2.12 (1.81,2.48) 2.76 (2.27,3.37) 1.9 (1.47,2.46) 

2002 2.09 (1.78,2.46) 2.82 (2.31,3.45) 1.76 (1.33,2.33) 

2003 2.08 (1.77,2.43) 2.91 (2.4,3.54) 1.58 (1.19,2.09) 

2004 1.81 (1.54,2.13) 2.6 (2.14,3.15) 1.33 (0.98,1.8) 

2005 1.63 (1.37,1.93) 2.2 (1.78,2.73) 1.35 (1.01,1.81) 

2006 1.68 (1.39,2.02) 2.42 (1.92,3.05) 1.27 (0.93,1.74) 

2007 2.1 (1.73,2.55) 2.65 (2.01,3.5) 1.87 (1.44,2.44) 

2008 2.05 (1.67,2.51) 3.43 (2.61,4.49) 1.35 (1,1.83) 

2009 1.86 (1.51,2.31) 2.88 (2.18,3.81) 1.31 (0.95,1.82) 

2010 1.63 (1.3,2.05) 2.24 (1.64,3.06) 1.36 (0.97,1.89) 

2011 1.55 (1.21,1.98) 2.3 (1.65,3.19) 1.17 (0.81,1.69) 

2012 1.58 (1.24,2.02) 1.8 (1.25,2.6) 1.58 (1.15,2.18) 

2013 1.64 (1.29,2.09) 1.88 (1.29,2.73) 1.61 (1.17,2.2) 

2014 1 (0.73,1.36) 1 (0.6,1.67) 1 (0.66,1.52) 
Models adjusted for reporter type (where appropriate), season and harvesting 
Population offset included in the model 
The number of actual cases on which each analysis is based is provided in Table B4 on page 107 
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Figure 12 Relative risk by year (2014 estimate = 1) , with 95% comparison 
intervals, mesothelioma 

a) SWORD, all reporters 
 

 
 

b) SWORD, core reporters 

 

c) SWORD, sample reporters 
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Table 20 Relative risk by year, with 95% comparison  intervals, benign 
pleural plaques (2014 estimate = 1) 

 
 Relative rates (95% comparison interval) 
 SWORD 
 All reporters Core reporters  Sample reporters  
YEAR    

1999 1.31 (1.14,1.5) 1.42 (1.22,1.65) 1.26 (0.94,1.68) 

2000 1.48 (1.3,1.68) 1.68 (1.46,1.93) 1.16 (0.87,1.56) 

2001 1.37 (1.21,1.56) 1.64 (1.43,1.89) 0.81 (0.57,1.15) 

2002 1.54 (1.36,1.75) 1.84 (1.6,2.11) 0.94 (0.67,1.33) 

2003 1.62 (1.44,1.82) 1.93 (1.7,2.18) 0.93 (0.67,1.29) 

2004 1.45 (1.29,1.63) 1.68 (1.48,1.91) 0.99 (0.73,1.35) 

2005 1.55 (1.39,1.74) 1.69 (1.49,1.92) 1.5 (1.16,1.93) 

2006 1.38 (1.22,1.55) 1.39 (1.21,1.6) 1.55 (1.21,1.99) 

2007 1.26 (1.09,1.46) 1.34 (1.13,1.59) 1.14 (0.86,1.53) 

2008 1.35 (1.16,1.56) 1.33 (1.11,1.6) 1.41 (1.08,1.82) 

2009 1.27 (1.08,1.48) 1.32 (1.09,1.59) 1.17 (0.87,1.57) 

2010 1.37 (1.17,1.59) 1.5 (1.26,1.79) 1.08 (0.78,1.48) 

2011 1.4 (1.19,1.65) 1.47 (1.22,1.78) 1.25 (0.92,1.69) 

2012 1.23 (1.04,1.47) 1.31 (1.07,1.6) 1.1 (0.79,1.54) 

2013 1.2 (1,1.44) 1.26 (1.01,1.57) 1.07 (0.77,1.49) 

2014 1 (0.82,1.23) 1 (0.78,1.28) 1 (0.69,1.44) 
Models adjusted for reporter type (where appropriate), season and harvesting 
Population offset included in the model 
The number of actual cases on which each analysis is based is provided in Table B4 on page 107 

  



56 

Figure 13 Relative risk by year (2014 estimate = 1) , with 95% comparison 
intervals, benign pleural plaques 

a) SWORD, all reporters 
 

 
 

b) SWORD, core reporters 

 

c) SWORD, sample reporters 
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Table 21 Relative risk by year, with 95% comparison  intervals, benign 
pleural plaques – predominantly plaques (2014 estim ate = 1) 

 
 Relative risk (95% comparison interval) 
 SWORD 
 All reporters Core reporters  Sample reporters  
YEAR    

1999 1.19 (1.01,1.4) 1.57 (1.32,1.86) 0.57 (0.37,0.88) 

2000 1.48 (1.29,1.71) 1.81 (1.54,2.12) 1.07 (0.78,1.47) 

2001 1.47 (1.28,1.68) 1.88 (1.62,2.18) 0.85 (0.59,1.21) 

2002 1.59 (1.38,1.84) 2.04 (1.76,2.38) 0.88 (0.61,1.27) 

2003 1.7 (1.5,1.94) 2.17 (1.89,2.49) 0.95 (0.67,1.34) 

2004 1.48 (1.3,1.68) 1.92 (1.67,2.21) 0.68 (0.47,1) 

2005 1.65 (1.46,1.86) 1.95 (1.71,2.24) 1.37 (1.04,1.8) 

2006 1.28 (1.11,1.48) 1.43 (1.21,1.68) 1.19 (0.89,1.59) 

2007 1.22 (1.04,1.44) 1.45 (1.21,1.75) 0.88 (0.63,1.23) 

2008 1.28 (1.08,1.52) 1.48 (1.21,1.81) 0.95 (0.68,1.33) 

2009 0.97 (0.79,1.18) 1.27 (1.02,1.59) 0.43 (0.26,0.71) 

2010 1.35 (1.13,1.61) 1.57 (1.28,1.93) 1 (0.7,1.42) 

2011 1.34 (1.11,1.62) 1.58 (1.26,1.97) 0.92 (0.64,1.33) 

2012 1.3 (1.07,1.58) 1.47 (1.16,1.86) 1.06 (0.74,1.52) 

2013 1.26 (1.02,1.54) 1.4 (1.09,1.8) 1.02 (0.72,1.46) 

2014 1 (0.79,1.27) 1 (0.74,1.36) 1 (0.68,1.47) 
Models adjusted for reporter type (where appropriate), season and harvesting 
Population offset included in the model 
The number of actual cases on which each analysis is based is provided in Table B4 on page 107 
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Figure 14 Relative risk by year (2014 estimate = 1) , with 95% comparison 
intervals, benign pleural plaques – predominantly p laques 

a) SWORD, all reporters 
 

 
 

b) SWORD, core reporters 

 

c) SWORD, sample reporters 
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Table 22 Relative risk by year, with 95% comparison  intervals, benign 
pleural plaques – predominantly diffuse (2014 estim ate = 1) 

 
 Relative risk (95% comparison interval) 
 SWORD 
 All reporters Core reporters  Sample reporters  
YEAR    

1999 1.07 (0.83,1.38) 1.17 (0.89,1.52) 0.82 (0.34,1.98) 

2000 1.35 (1.08,1.7) 1.54 (1.22,1.94) 0.75 (0.31,1.82) 

2001 1.18 (0.93,1.5) 1.34 (1.05,1.71) 0.61 (0.23,1.64) 

2002 1.49 (1.19,1.87) 1.64 (1.3,2.07) 1.24 (0.59,2.61) 

2003 1.43 (1.15,1.79) 1.61 (1.28,2.02) 0.93 (0.42,2.08) 

2004 1.03 (0.81,1.33) 1.19 (0.92,1.53) 0.43 (0.14,1.33) 

2005 1.24 (0.98,1.56) 1.26 (0.98,1.61) 1.92 (1.07,3.43) 

2006 1.46 (1.16,1.84) 1.37 (1.05,1.77) 2.59 (1.59,4.21) 

2007 1.27 (0.95,1.7) 1.13 (0.8,1.59) 2.05 (1.18,3.56) 

2008 1.32 (0.99,1.77) 1.16 (0.82,1.63) 2.14 (1.26,3.63) 

2009 1.39 (1.04,1.85) 1.19 (0.85,1.67) 2.44 (1.44,4.15) 

2010 1.31 (0.98,1.76) 1.47 (1.08,1.99) 0.49 (0.16,1.54) 

2011 1.35 (0.99,1.84) 1.27 (0.89,1.8) 1.82 (0.94,3.5) 

2012 0.93 (0.65,1.33) 0.98 (0.67,1.43) 0.67 (0.22,2.08) 

2013 1.13 (0.8,1.59) 1.07 (0.72,1.58) 1.44 (0.71,2.95) 

2014 1 (0.69,1.44) 1 (0.67,1.5) 1 (0.41,2.41) 
Models adjusted for reporter type (where appropriate), season and harvesting 
Population offset included in the model 
The number of actual cases on which each analysis is based is provided in Table B4 on page 107 
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Figure 15 Relative risk by year (2014 estimate = 1) , with 95% comparison 
intervals, benign pleural plaques – predominantly d iffuse 

a) SWORD, all reporters 
 

 

b) SWORD, core reporters 

 

c) SWORD, sample reporters (note scale change) 
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Table 23 Relative risk by year, with 95% comparison  intervals, 
pneumoconiosis (2014 estimate = 1) 

 
 Relative risk (95% comparison interval) 
 SWORD 
 All reporters Core reporters  Sample reporters  
YEAR    

1999 0.62 (0.49,0.79) 0.57 (0.43,0.75) 0.88 (0.56,1.37) 

2000 0.59 (0.47,0.75) 0.62 (0.47,0.8) 0.55 (0.31,0.96) 

2001 0.54 (0.42,0.69) 0.51 (0.38,0.69) 0.67 (0.4,1.12) 

2002 0.51 (0.39,0.67) 0.58 (0.43,0.77) 0.28 (0.13,0.62) 

2003 0.55 (0.42,0.7) 0.61 (0.47,0.81) 0.32 (0.15,0.67) 

2004 0.45 (0.34,0.59) 0.53 (0.4,0.71) 0.16 (0.06,0.42) 

2005 0.54 (0.42,0.69) 0.58 (0.44,0.76) 0.48 (0.27,0.86) 

2006 0.61 (0.48,0.77) 0.67 (0.52,0.88) 0.46 (0.25,0.83) 

2007 0.41 (0.29,0.58) 0.39 (0.26,0.59) 0.48 (0.27,0.85) 

2008 0.54 (0.39,0.73) 0.56 (0.39,0.81) 0.5 (0.28,0.91) 

2009 0.84 (0.65,1.09) 0.98 (0.73,1.31) 0.49 (0.26,0.91) 

2010 0.54 (0.4,0.74) 0.64 (0.46,0.9) 0.3 (0.14,0.67) 

2011 0.8 (0.6,1.05) 0.86 (0.62,1.18) 0.69 (0.4,1.18) 

2012 0.66 (0.48,0.89) 0.72 (0.51,1.02) 0.53 (0.27,1.02) 

2013 0.93 (0.71,1.22) 0.99 (0.72,1.36) 0.83 (0.51,1.36) 

2014 1 (0.76,1.31) 1 (0.72,1.39) 1 (0.62,1.62) 
Models adjusted for reporter type (where appropriate), season and harvesting 
Population offset included in the model 
The number of actual cases on which each analysis is based is provided in Table B4 on page 107 
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Figure 16 Relative risk by year (2014 estimate = 1) , with 95% comparison 
intervals, pneumoconiosis 

a) SWORD, all reporters 
 

 
 

b) SWORD, core reporters 
 

 
 

c) SWORD, sample reporters 
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Table 24 Relative risk by year, with 95% comparison  intervals, other (than 
those investigated separately) respiratory disease (2014 estimate 
= 1) 

 
 Relative risk (95% comparison interval) 
 SWORD 
 All reporters Core reporters  Sample reporters  
YEAR    

1999 1.19 (0.94,1.49) 1.24 (0.96,1.61) 0.99 (0.61,1.59) 

2000 1.15 (0.93,1.44) 1.08 (0.83,1.4) 1.37 (0.91,2.07) 

2001 1.28 (1.04,1.59) 1.24 (0.96,1.59) 1.39 (0.92,2.1) 

2002 1.33 (1.07,1.66) 1.41 (1.1,1.82) 1.02 (0.64,1.64) 

2003 1.27 (1.03,1.57) 1.34 (1.06,1.69) 1.09 (0.69,1.74) 

2004 1.46 (1.2,1.78) 1.58 (1.27,1.97) 1.13 (0.73,1.76) 

2005 0.87 (0.68,1.1) 0.88 (0.66,1.15) 0.88 (0.53,1.47) 

2006 1.16 (0.93,1.43) 1.25 (0.99,1.58) 0.85 (0.51,1.41) 

2007 0.84 (0.65,1.09) 0.85 (0.63,1.15) 0.79 (0.47,1.32) 

2008 1.16 (0.91,1.47) 1.22 (0.93,1.6) 0.99 (0.61,1.61) 

2009 1.31 (1.05,1.64) 1.29 (0.99,1.68) 1.34 (0.88,2.04) 

2010 0.88 (0.67,1.16) 1 (0.75,1.35) 0.52 (0.26,1.04) 

2011 1.08 (0.83,1.4) 0.89 (0.63,1.25) 1.68 (1.1,2.56) 

2012 1.16 (0.89,1.51) 1.34 (1.01,1.79) 0.65 (0.33,1.26) 

2013 1.07 (0.82,1.41) 0.93 (0.66,1.33) 1.36 (0.87,2.11) 

2014 1 (0.75,1.33) 1 (0.71,1.4) 1 (0.56,1.77) 
Models adjusted for reporter type (where appropriate), season and harvesting 
Population offset included in the model 
The number of actual cases on which each analysis is based is provided in Table B4 on page 107 
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Figure 17 Relative risk by year (2014 estimate = 1) , with 95% comparison 
intervals, other (than those investigated separatel y) respiratory 
disease 

a) SWORD, all reporters 
 

 

b) SWORD, core reporters 

 

c) SWORD, sample reporters  
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3.1.7 WORK-RELATED MUSCULOSKELETAL DISORDERS 
 
The average annual percentage change in reported incidence of work-related 
musculoskeletal disorders (MSDs), as reported by GPs (THOR-GP) is shown in 
Table 25 whilst the relative rates by year are shown in Tables 26 to 29 and Figures 
18 to 21. Data from GPs reporting as core reporters suggested a downward trend in 
the incidence of total work-related MSDs in the order of -15.8% (95% CIs: -18.9,       
-12.1) per year for the period 2006-2009. The graph showing relative rates by year 
suggested an overall downward trend, with the largest decrease being between 2006 
and 2007. A similar annual pattern was seen for the subset of upper limb disorders, 
with an average annual decrease of -14.7% (95% CIs: -19.6, -9.5). A steeper 
decrease was observed for spine/back disorders at -19.7% (95% CIs: -24.9, -14.1) 
with the annual plots suggesting a continual decrease throughout the study period, 
whilst for lower limb disorders an initial decrease between 2006 and 2007 was 
followed by a relatively flat trend: average annual decrease for this group of -10% 
(95% CIs: -19.5, +0.6) for lower limb disorders.  
 
For sample reporters, the annual average decrease in incidence for total 
musculoskeletal disorders (2011-2014) was -12.1% (95% CIs: -21.3, -1.7). This 
compared to -4.5% (95% CIs: -21.1, +15.5) reported previously (based on data for 
2011 to 2013). The graph showing relative rates by year suggest a relatively flat 
trend between 2011 and 2013, followed by a decrease between 2013 and 2014 
(although confidence intervals were wide and overlapping). Some variation was 
observed between the different MSD sub-groups but confidence intervals were very 
wide. For upper limb disorders an annual average decrease of -1.8% (95% CIs:        
-16.5, 15.3) was observed whilst for spine/back the equivalent figure was -17.3% 
(95% CIs: -30.3, -1.9) and for lower limb it was -8.8% (95% CIs: -30.6, 19.9).   
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Table 25 Average annual percentage change in report ed incidence in total 
work-related musculoskeletal disorders 

 

  ESTIMATED % CHANGE (95% 
CONFIDENCE INTERVAL)  

  THOR-GP 
  Core reporters Sample reporters 

 Year 
(continuous)   

Total musculoskeletal  2006-2009 -15.8 (-19.4, -12.1) / 
 2011-2014 / -12.1 (-21.3, -1.7) 
Upper limb 2006-2009 -14.7 (-19.6, -9.5)  
 2011-2014 / -1.8 (-16.5, 15.3) 
Spine/back 2006-2009 -19.7 (-24.9, -14.1) / 
 2011-2014 / -17.3 (-30.3, -1.9) 
Lower limb 2006-2009 -10 (-19.5, 0.6) / 
 2011-2014 / -8.8 (-30.6, 19.9) 
Models adjusted for, season and harvesting 
Population offset included in the model 
The number of actual cases on which each analysis is based is provided in Table B6 on page 117 

 
Table 26 Relative risk by year, with 95% comparison  intervals, total work- 

related musculoskeletal disorders (analyses based o n core 
reporters 2009 estimate = 1, analyses based on samp le reporters 
2014 estimate = 1) 

 
 Relative risk (95% comparison interval)  
 THOR-GP 
 Core reporters Sample reporters 
YEAR   

2006 1.75 (1.61,1.92) / 

2007 1.27 (1.18,1.38) / 

2008 1.19 (1.1,1.3) / 

2009 1 (0.9,1.11) / 

2010 / / 

2011 / 1.44 (1.17,1.76) 

2012 / 1.4 (1.16,1.7) 

2013 / 1.33 (1.09,1.63) 

2014 / 1 (0.79,1.26) 
Models adjusted for, season and harvesting 
Population offset included in the model 
The number of actual cases on which each analysis is based is provided in Table B6 on page 117 
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Figure 18 Relative risk by year (analyses based on core reporters 2009 
estimate = 1, analyses based on sample reporters 20 14 estimate = 
1), with 95% comparison intervals, total musculoske letal 
disorders 

 

a) THOR-GP, core reporters 
 

 

 

b) THOR-GP, sample reporters 
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Table 27 Relative risk by year, with 95% comparison  intervals, upper limb 
disorders (analyses based on core reporters 2009 es timate = 1, 
analyses based on sample reporters 2014 estimate = 1) 

 
 Relative risk (95% comparison interval)  
 THOR-GP 
 Core reporters Sample reporters 
YEAR   

2006 1.63 (1.44,1.84) / 

2007 1.21 (1.08,1.35) / 

2008 1.07 (0.95,1.2) / 

2009 1 (0.87,1.15) / 

2010 / / 

2011 / 1.17 (0.86,1.6) 

2012 / 1.1 (0.81,1.5) 

2013 / 1.34 (1.01,1.77) 

2014 / 1 (0.72,1.4) 
Models adjusted for season and harvesting 
Population offset included in the model 
The number of actual cases on which each analysis is based is provided in Table B6 on page 117 
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Figure 19 Relative risk by year (analyses based on core reporters 2009 
estimate = 1, analyses based on sample reporters 20 14 estimate = 
1), with 95% comparison intervals, upper limb disor ders 

a) THOR-GP, core reporters 

 

b) THOR-GP, sample  reporters 
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Table 28 Relative risk by year, with 95% comparison  intervals, spine/back 
disorders (analyses based on core reporters 2009 es timate = 1, 
analyses based on sample reporters 2014 estimate = 1) 

 
 Relative risk (95% comparison interval)  
 THOR-GP 
 Core reporters Sample reporters 
YEAR   

2006 2.11 (1.84,2.42) / 

2007 1.56 (1.38,1.77) / 
2008 1.44 (1.26,1.64) / 
2009 1 (0.85,1.18) / 
2010 / / 
2011 / 1.68 (1.25,2.25) 
2012 / 1.76 (1.32,2.35) 

2013 / 1.54 (1.13,2.1) 
2014 / 1 (0.68,1.47) 
Models adjusted for season and harvesting 
Population offset included in the model 
The number of actual cases on which each analysis is based is provided in Table B6 on page 117 
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Figure 20 Relative risk by year (analyses based on core reporters 2009 
estimate = 1, analyses based on sample reporters 20 14 estimate = 
1), with 95% comparison intervals, spine/back disor ders 

a) THOR-GP, core reporters 

 

b) THOR-GP, sample reporters 
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Table 29 Relative risk by year, with 95% comparison  intervals, lower limb 
disorders (analyses based on core reporters 2009 es timate = 1, 
analyses based on sample reporters 2014 estimate = 1) 

 
 
 Relative risk (95% comparison interval)  
 THOR-GP 
 Core reporters Sample reporters 
YEAR   

2006 1.51 (1.19,1.92) / 
2007 0.95 (0.75,1.2) / 
2008 1.14 (0.92,1.41) / 
2009 1 (0.78,1.28) / 
2010 / / 
2011 / 1.09 (0.68,1.74) 
2012 / 0.96 (0.57,1.6) 
2013 / 0.68 (0.38,1.2) 
2014 / 1 (0.59,1.68) 
Models adjusted for season and harvesting 
Population offset included in the model 
The number of actual cases on which each analysis is based is provided in Table B6 on page 117 
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Figure 21 Relative risk by year (analyses based on core reporters 2009 
estimate = 1, analyses based on sample reporters 20 14 estimate = 
1), with 95% comparison intervals, lower limb disor ders 

a) THOR-GP, core reporters 

 

b) THOR-GP sample reporters 
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3.1.8 WORK-RELATED MENTAL ILL-HEALTH 
 
The average annual percentage change in reported incidence of work-related mental 
ill-health, as reported by GPs (THOR-GP) is shown in Table 30 whilst the relative 
rates by year are shown in Tables 31 to 33 and Figures 22 to 24. 
 
Based on data from core reporters, an average annual decrease in the incidence of 
total mental ill-health of -12.4% (95% CIs: -17.1, -7.4) was observed (2006-2009). 
This compared to an average annual decrease of -11.4% (95% CIs: -18.6, -3.7) for 
anxiety and depression and -13.3% (95% CIs: -19, -7.1) for other work stress. 
Overall, the graphs showing relative rates by year suggest a general decrease in 
incidence over the study period. 
 
For sample reporters, the annual average decrease in incidence for total mental ill-
health (2011-2014) was -15.0% (95% CIs: -25.1, -3.5). This compared to -6.7% (95% 
CIs: -24.2, 14.9) reported previously (based on data for 2011 to 2013). The annual 
plot suggests a flat trend between 2011 and 2012, which decreases thereafter 
(although confidence intervals were wide and overlapping). The equivalent changes 
in incidence for anxiety and depression and other work stress were -20.6% (95% 
CIs: -36.6, -0.5) and -9.7% (95% CIs: -22.2, 4.7), respectively.  
 
 
Table 30 Average annual percentage change in report ed incidence in total 

work-related mental ill-health 
 

  ESTIMATED % CHANGE (95% CONFIDENCE 
INTERVAL)  

  THOR-GP 
  Core reporters Sample reporters 

 Year 
(continuous)   

Total mental ill-health 2006-2009 -12.4 (-17.1, -7.4) / 
 2011-2014 / -15.0 (-25.1, -3.5) 
Anxiety and 
depression 2006-2009 -11.4 (-18.6, -3.7) / 

 2011-2014 / -20.6 (-36.6, -0.5) 
Other work stress 2006-2009 -13.3 (-19, -7.1) / 
 2011-2014 / -9.7 (-22.2, 4.7) 
Models adjusted for season and harvesting 
Population offset included in the model 
The number of actual cases on which each analysis is based is provided in Table B6 on page 117 
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Table 31 Relative risk by year, with 95% comparison  intervals, total mental 
ill-health (analyses based on core reporters 2009 e stimate = 1, 
analyses based on sample reporters 2014 estimate =1 ) 

 
 Relative risk (95% comparison interval)  
 THOR-GP 
 Core reporters Sample reporters 
YEAR   

2006 1.54 (1.37,1.74) / 

2007 1.4 (1.27,1.55) / 
2008 1.27 (1.15,1.41) / 
2009 1 (0.88,1.14) / 
2010 / / 
2011 / 1.56 (1.25,1.95) 
2012 / 1.51 (1.22,1.88) 

2013 / 1.32 (1.06,1.65) 
2014 / 1 (0.77,1.31) 
Models adjusted for season and harvesting 
Population offset included in the model 
The number of actual cases on which each analysis is based is provided in Table B6 on page 117 
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Figure 22 Relative risk by year (analyses based on core reporters 2009 
estimate = 1, analyses based on sample reporters 20 14 estimate = 
1), with 95% comparison intervals, total mental ill -health 

a) THOR-GP, core reporters 

 

b) THOR-GP, sample reporters 
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Table 32 Relative risk by year, with 95% comparison  intervals, anxiety and 
depression (analyses based on core reporters 2009 e stimate = 1, 
analyses based on sample reporters 2014 estimate = 1) 

 
 Relative risk (95% comparison interval)  
 THOR-GP 
 Core reporters Sample reporters 
YEAR   

2006 1.4 (1.17,1.68) / 

2007 1.35 (1.17,1.57) / 
2008 1.12 (0.95,1.32) / 
2009 1 (0.82,1.21) / 
2010 / / 
2011 / 1.76 (1.18,2.61) 
2012 / 1.71 (1.17,2.48) 

2013 / 1.23 (0.8,1.89) 
2014 / 1 (0.61,1.63) 
Models adjusted for season and harvesting 
Population offset included in the model 
The number of actual cases on which each analysis is based is provided in Table B6 on page 117 
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Figure 23 Relative risk by year (analyses based on core reporters 2009 
estimate = 1, analyses based on sample reporters 20 14 estimate = 
1), with 95% comparison intervals, anxiety and depr ession 

a) THOR-GP, core reporters 

 

 

 

b) THOR-GP, sample reporters (note scale change) 

 

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

R
el

at
iv

e 
ris

k 
(o

dd
s 

ra
tio

)

Year

0

0.5

1

1.5

2

2.5

3

R
el

at
iv

e 
ris

k 
(o

dd
s 

ra
tio

)

Year



79 

Table 33 Relative rates by year, with 95% compariso n intervals, other work 
stress (analyses based on core reporters 2009 estim ate = 1, 
analyses based on sample reporters 2014 estimate = 1) 

 
 
 Relative rates (95% comparison interval)  
 THOR-GP 
 Core reporters Sample reporters 
YEAR   

2006 1.71 (1.47,1.98) / 

2007 1.48 (1.3,1.68) / 

2008 1.47 (1.3,1.67) / 

2009 1 (0.85,1.18) / 

2010 / / 

2011 / 1.43 (1.1,1.85) 

2012 / 1.2 (0.91,1.59) 

2013 / 1.27 (0.97,1.65) 

2014 / 1 (0.74,1.36) 
Models adjusted for season and harvesting 
Population offset included in the model 
The number of actual cases on which each analysis is based is provided in Table B6 on page 117 
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Figure 24 Relative risk by year (analyses based on core reporters 2009 
estimate = 1, analyses based on sample reporters 20 14 estimate = 
1), with 95% comparison intervals, other work relat ed stress 

a) THOR-GP, core reporters 

 

b) THOR-GP, sample reporters 
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4 DISCUSSION 

This report describes temporal trends in incidence of WRI in the UK as reported to 
the three constituent schemes of THOR which are currently funded by HSE. These 
are EPIDERM (dermatologists), SWORD (chest physicians) and THOR-GP (GPs). It 
updates on previously submitted reports3-11 by the incorporation of a further year 
(2014) of data. The method employed has been described in full in both the current 
and preceding reports. Essentially, a longitudinal, negative binomial (i.e. over-
dispersed) Poisson model with random effects was fit to the data. This enabled 
change over time in the number of reporters and in other reporter characteristics 
which could independently impact on case density to be taken into account.  
 
As agreed with HSE, the trend estimates presented here have not yet been formally 
adjusted for the impact of ‘reporter fatigue’. The extensive body of work undertaken 
to investigate whether THOR reporters are exhibiting reporter fatigue is described in 
Section 2.5 and in previous reports3, 6, 12-15. Most recently these analyses have 
focused on whether fatigue may be manifesting as an excess of zero reports in the 
data, and whether the proportion of ‘excess zeros’ has increased the longer a 
reporter has participated in the scheme16.  The results of these investigations have 
suggested that for both EPIDERM and SWORD, there is some evidence of fatigue 
manifesting in this way but that the magnitude is different for the two schemes and 
tended to be greater for sample compared to core reporters. There was also some 
evidence of fatigue amongst GPs reporting to THOR-GP. Here though, the effect 
appeared to be greater for core reporters, with little evidence of a significant increase 
in excess zeros over time for sample reporters who comprise the currently reporting 
participants.  
 
As previously agreed with HSE, the trend estimates presented in the annual reports 
will not be formally adjusted for fatigue until after the methodology has been through 
the peer review process (which is anticipated to be completed before the 2016 
trends report deadline). However, as in the report submitted in 2014, we have 
endeavoured to provide an estimate as to the possible impact of adjusting for fatigue 
on the current trend results. It is important to stress though that these are estimates, 
provided for guidance purposes only. Differences between the current datasets and 
those used in the zero-inflated binomial models (which only included data up to 
2012) and differences in the modelling procedure means that applying the zero-
inflated binomial model to the current data would likely yield different results to the 
estimates provided here.   
 
An abridged commentary by category of illness is provided in the following sections. 
 
SKIN (EPIDERM and THOR-GP):  The primary THOR data source on work-related 
skin disease is EPIDERM with approximately 18000 case reports during the study 
period (1996-2014). Trends based on this data source have been reported annually 



82 

to HSE since 2004 and the estimated average annual change in incidence has 
remained largely unchanged by the addition of each successive year of data, at 
between 3-4%. However, the annual plots do suggest some variation from year to 
year. Overall, there appears to have been a general decrease in incidence in the 
earlier part of the study period (1996 to 2007), followed by a levelling out between 
2007 and 2012 and then a further drop between 2012 and 2013. There was little 
suggestion of the incidence continuing to fall between 2013 and 2014. Although 
reporter fatigue (exhibiting as an increase in zeros over membership time) is likely 
present in both EPIDERM core and sample reporters, it appears to be more 
extensive in the latter, perhaps because they are less committed to the scheme or 
have less sophisticated systems than the core reporters who tend to have a strong 
interest in the area and who tend to work in larger referral centres. However, 
because sample reporters contribute less data overall compared to core reporters 
(12%), the likely impact on the overall estimate may be relatively small (remaining at 
a 3-4% decrease in incidence per year).  
 
Work-related skin disease is also currently reported by GPs to THOR-GP and by 
occupational physicians to OPRA (not reported upon here). Trends based on GP 
data are either based on core reports only (2006-2009) or sample reports only 
(2011-2014). The former have been presented previously (and are again included 
here for completeness) and suggest a bigger annual decrease (compared EPIDERM 
trends based on core data for the same period) of 6%. Trends based on GP sample 
only data (2011-2014) suggest an average, annual decrease of approximately 19%. 
However, it should be noted that the confidence intervals for this estimate were wide 
and included zero.  Similarly, it is not possible to discern any pattern from the annual 
plots (confidence intervals are wide and overlapping).  
 
The impact of reporter fatigue on GP reported skin disease trends cannot be directly 
estimated. There is evidence that core reporters (who reported during 2006 and 
2010) experienced fatigue, and if so, the trend estimates for this group would be 
attenuated. However, the fatigue analyses were based on total cases and cannot be 
directly extrapolated to specific disease (e.g. skin) groups.  There was no evidence 
that the proportion of excess zeros increased over time for THOR-GP sample 
reporters.  
 
The majority (82%) of the case reports to EPIDERM were CD and therefore 
unsurprisingly the observed trends for this group were very similar to those observed 
for total skin disease i.e. an average annual decrease in CD incidence of -3.7% 
(compared to -3.8 for total skin) and an earlier decrease in incidence followed (circa 
2006) by a relatively flat trend until a further drop in 2013. As discussed previously, 
in addition to investigating CD trends overall, the MLM methodology (or an 
adaptation of) has also been applied to investigate changes in incidence of CD 
related to specific agents or economic sectors22-26.  In doing so, we have shown a 
reduction in incidence of CD in cement workers attributed to chromate, and in 
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healthcare workers attributed to latex (in response to specific Government 
interventions aimed at reducing exposure to these agents)22, 23 but also an increase 
in incidence of CD in nail technicians attributed to acrylates, and in healthcare 
workers attributed to methylchoroisothiazolinone/methylisothiazolinone (MCI/MI) and 
to handwashing24-26. Thus, whilst the incidence of dermatologist reported CD may be 
falling overall, the extent to which it is falling may vary between workers and for 
certain groups with specific exposures, it may even be increasing.   
 
Dermatologist reported trends for the different categories of CD (allergic, irritant and 
mixed allergic/irritant) were also investigated, the results of which suggest a larger 
overall decrease in incidence observed for allergic compared to irritant (or mixed) 
CD. This disparity probably reflects the aforementioned Government interventions 
(UK/EU) aimed at reducing allergic CD attributed to specific agents (latex, 
chromate). However, of interest, the drop in incidence between 2012 and 2013 
(observed for total CD) appears to be largely driven by a drop in irritant rather than 
allergic CD between these two years. It remains to be seen whether this apparent 
trend is maintained so it may be premature to speculate on the explanation for this 
observation.  
 
A statistically significant annual average decrease in incidence was also observed 
for dermatologist reported (to EPIDERM) contact urticaria and neoplasia. For 
neoplasia this was of a similar order to that observed for CD (approximately 3% per 
year) whilst for urticaria it was larger at approximately 7% per year. It has been 
postulated previously that the overall decline in neoplasia case reports to EPIDERM 
likely reflects a decline in the number of cases arising from sun exposure (of armed 
forces). However, consultation with key dermatologists at the 2015 EPIDERM 
Advisory Meeting suggested it may also reflect the fact that dermatologists currently 
reporting to EPIDERM (particularly core reporters) largely specialise in CD and 
therefore these neoplasia cases are not being captured. To increase the 
representativeness of EPIDERM for this diagnostic group may therefore require 
targeted recruitment of those dermatologists specialising in neoplasia. This is being 
explored.  
 
For both neoplasia and urticaria, markedly different trends were observed for core 
and sample reporters, with core data suggesting a decrease in incidence and sample 
data suggesting a much smaller decrease (urticaria) or an increase (neoplasia) in 
incidence. Furthermore, if EPIDERM sample reporters are experiencing greater 
fatigue than core reporters (shown for total skin disease) then the disparity between 
the core and sample trend estimates may become even larger. However, for 
neoplasia, the confidence intervals for the annual plots are wide and overlapping for 
both core and sample reporters, again suggesting that EPIDERM in general may not 
be particularly capturing these cases.  
 
 



84 

It is also useful to compare trends derived from THOR data with data from other, 
external sources. For example, as part of the work undertaken by the Modernet 
group (an EU wide network for development of new techniques for discovering 
trends in WRI and tracing new and emerging risks), trends in physician reported CD 
have been compared across 10 European countries27. The results showed a 
similarity in CD trends across the different countries, with data for most countries 
suggesting a decline in incidence.  THOR data can also be compared with data from 
the Self-reported Work-related Illness (SWI) survey, conducted annually as part of 
the Labour Force Survey (LFS)28. The latest 3-year estimates (numbers are typically 
too small to provide reliable annual estimates) from the SWI are for the period 
averaged 2010/11, 2011/12, 2013/14 and suggest a decline in incidence compared 
to the previous period (2009/10-2011/12) from 22 per 100,000 employed to 17 per 
100,000 employed29.  
 
 
RESPIRATORY (SWORD):  Chest physicians reporting to SWORD are the primary 
THOR source of case reports of work-related respiratory disease with both OPs and 
GPs reporting relatively few respiratory diagnoses (<5% of total cases reported by 
these two groups). Trends based on data from chest physicians have also been 
reported since the initial report submitted to HSE in 20063 but unlike dermatologists, 
the addition of each successive year of data appears to have had more of an impact 
on the trend estimate (from an initial 1% annual decrease to the 3% currently 
observed). It was previously suggested that this probably reflects the fact that 
compared to EPIDERM (where reports are predominantly of CD and neoplasia, and 
have been throughout the study period), case reports to SWORD encompass a 
wider diagnostic range with the proportion of the total cases attributed to each 
diagnosis exhibiting some variation throughout the study period.  
 
Overall, the likely impact of fatigue on the trend estimate (for total respiratory 
disease) is relatively small (a possible reduction in the annual decrease from 
approximately -3.2% to -2.7%). Whilst there is evidence that SWORD sample 
reporters are exhibiting fatigue (manifesting as an increase in zero cases reports 
over membership time) there is little evidence of the same phenomenon amongst 
SWORD core reporters (probably reflecting the strong commitment of stalwart ‘core’ 
SWORD reporters).  
 
With the addition of the 2014 data, the estimated annual average percentage change 
in reported incidence of asthma has remained at approximately 7% per year. The 
annual plots suggest a similar pattern as that observed for total skin disease with a 
decrease in incidence in the earlier part of the study followed by a relatively flat trend 
(in this case since approximately 2007). There is a slight suggestion of a further 
decrease between 2013 and 2014 but confidence intervals for the individual years 
are overlapping.  As for skin disease, it is important to view these ‘overall’ changes in 
incidence in conjunction with the results from other studies investigating changes in 
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incidence of WRI related to specific agents, Government interventions etc. For 
example, Stocks et al30-31 observed a significant reduction in reports of asthma 
attributed to agents with a work exposure limit (WEL) relative to those without a 
WEL29. Of interest, however, for some agents, for example flour, a significant 
increase in the incidence of asthma (relative to other agents) was observed30. This is 
disappointing to note especially in view of longstanding attempts at dissemination of 
knowledge of asthma risks associated with flour and other substances involved in 
baking. 
 
As described for skin disease, it is again of use to compare SWORD trends with 
other data both within the UK and the EU. The 3-year average SWI derived 
incidence rate for ‘breathing or lung problems’ suggest a decline in incidence from 42 
per 100,000 employed in 2009/10-2011/12 to 34 per 100,000 employed in 2010/11, 
2011/12, 2013/1429 whilst results from Modernet again suggest similarities across 
the participating countries, with an overall decline in the incidence of asthma27.   
 
The other main groups of respiratory disease reported to SWORD are the (primarily) 
asbestos related diseases, namely, mesothelioma, benign pleural plaques and 
pneumoconiosis. For mesothelioma, the results suggest an annual average 
decrease of approximately 3% per year (compared to 2% per year reported 
previously). The annual plot show a relatively flat trend since approximately 2010 but 
there is suggestion of a significant fall in incidence between 2013 and 2014 (which is 
particularly pronounced in the core reports). This decreasing or flat trend is contrary 
to what is expected as other evidence (including epidemiological studies from Peto 
et al and the mesothelioma death registers) suggests the incidence is rising with a 
possible peak, expected in 201632, 33. Consultation with key SWORD reporters 
suggested that the decline in case reports of mesothelioma to SWORD probably 
reflects a shift in referral patterns since a proportion of these cases are now being 
referred (via the 2 week rapid access pathway) to oncologists (or to chest physicians 
specialising in lung cancer who may not report to THOR) rather than exclusively to 
chest physicians, as used to be the case. This issue continues to be discussed at the 
annual meetings of the SWORD Advisory Committee, with one suggestion being that 
THOR could approach lung cancer specialists and/or possibly the non-specialist 
physicians who organise and run the rapid access systems and ask them to report to 
SWORD.  
 
A relatively flat trend was also observed for benign pleural plaques although there 
was again a suggestion of a decrease in incidence between 2013 and 2014. As 
discussed previously, this probably reflects the fact that individuals presenting with 
this abnormality alone (in England and Wales) are no longer financially 
compensated34 and therefore, referrals to chest physicians are less common. This 
was further corroborated by data for Scotland (where compensation is still available) 
for which analysis of the ‘crude’ data suggested an increase in case reports over 
time.  



86 

 
Data from SWORD continue to suggest a possible increase in pneumoconiosis 
incidence since approximately 2007. Whilst the majority (77%) of case reports of 
pneumoconiosis during the study period were attributed to asbestos, a significant 
proportion was attributed to other agents, for example silica (11%) and coal (8%).  
As such, work is ongoing to investigate whether differing trends would be apparent if 
trends were investigated separately for specific agents.  
 
MUSCULOSKELETAL AND MENTAL ILL-HEALTH (THOR-GP):  THOR-GP 
currently provides the only (HSE funded) THOR source of data on work-related 
MSDs and mental ill-health. Trends for these two disease groups have also been 
reported previously for occupational physicians reporting to OPRA, rheumatologists 
reporting to MOSS and psychiatrists reporting to SOSMI7, 8. Because of the well 
documented extensive change from predominantly core to 100% sample reporting 
(and the resulting possible impact on incidence)19, trends based on THOR-GP data 
are presented separately for core (2006-2009) and sample (2011 onwards) only. The 
results of analyses based on the former have been reported previously but have 
again been included here for completeness. Overall, the results suggest an annual 
average decrease in the incidence of GP reported MSDs of approximately 16% per 
year. Restricting the analyses to specific MSD sub-groups, a steeper decrease was 
observed for spine/back disorders (approximately 20% per year) compared to upper 
limb disorders (15% per year). An overall decrease in mental ill-health incidence was 
also observed for this group, with similar estimates for total cases and the two 
subgroups of anxiety and depression and work stress (11-13%).  As discussed, there 
was some evidence that GP core reporters were experiencing fatigue (manifesting 
as an increase in excess zeros over time), which if true (and if applicable across the 
different disease groups) would mean these trends would be attenuated slightly.  
 
However, since core reporting has now ceased it is trends based on sample data 
that are more informative for current and future trends. These data also suggest an 
overall decrease in incidence of work-related MSDs, which is of a similar magnitude 
(12%) to that observed for core reporters over the earlier period (16%). This 
estimated annual decrease (12%) is considerably larger to that reported previously 
(5%) and appears to be largely driven by an apparent decrease in incidence 
between 2013 and 2014 (although confidence intervals are overlapping). This is also 
the first report to present sample only trends for the MSD sub-groups of upper limb, 
spine/back and lower limb disorders. For spine/back disorders the annual average 
decrease (17%) was comparable with that observed for core reporters for the earlier 
period (20%).  For the other two diagnostic groups (upper limb and lower limb) the 
confidence intervals were very wide making it difficult to draw any firm conclusions at 
this stage.   
 
Sample data from GPs (2011-2014) also suggested an overall downward trend in the 
incidence of work-related mental ill-health (which at 15% is similar to the 12% 
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observed for the core reporters during the earlier period) which is bigger than that 
reported previously (although confidence intervals for the estimate reported in 2014 
are wide). A large, significant annual decrease was also observed for anxiety and 
depression (which was of a similar magnitude to that reported previously). As 
discussed, investigations of fatigue have not suggested any evidence of this 
phenomenon for GP sample reporters. The other main dataset collecting data on 
work-related musculoskeletal and mental ill-health in the UK (for comparison with 
THOR data) is the SWI. Unlike THOR-GP data, data from the SWI suggest little 
change in incidence of work-related musculoskeletal disorders from 540 per 100,000 
employed in 2009/10-2011/12 to 530 per 100,000 employed in 2010/11, 2011/12, 
2013/1429. In comparison, SWI data for ‘stress, depression or anxiety’ suggest no 
change at 740 per 100,000 employed for both time periods29.   
 
 
5. CONCLUSIONS 
 
Case reports to THOR have been utilised to investigate trends in incidence of 
medically reported WRI since the initial report to HSE in 2005. In addition to the main 
reports (submitted annually) which have not only updated the trends but have also 
described ongoing methodological developments, additional reports have been 
submitted describing further investigations into important issues such as reporter 
fatigue. Whilst overall the observed trends have remained relatively unchanged with 
the addition of each successive year of data and are in accordance with those 
expected as a result of Government initiatives (for example, the general decline in 
incidence of asthma, contact dermatitis and contact urticaria) others have shown 
more variation (for example, the asbestos related diseases). Furthermore, trends 
related to specific sectors or agents often appear discordant with the ‘overall’ trends 
(for example asthma and flour or CD and handwashing), thus showing the value of 
THOR in identifying real and significant adverse or desired trends in relation to 
specific exposures. Ongoing work, including benchmarking with other data sources 
and investigating trends in relation to specific sectors or agents will help clarify these 
issues further. 
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APPENDIX A SUMMARY OF REPORTER FATIGUE INVESTIGATIO NS 

1) The probability of a zero return as a function o f membership time: the 
percentage increase, per year of membership, in the odds of a returned card 
having zero cases was estimated. These analyses were initially carried out for 
SWORD (1999-2004) and EPIDERM (1996-2004) and subsequently for THOR-
GP (June 2005-2008). Separate analyses were carried out for ‘core’ and ‘sample’ 
reporters (except for THOR-GP, which was exclusively core reporting during this 
period).  These analyses sought to separate the true trend with calendar time 
from a trend with membership time (used as a proxy for fatigue). Membership 
time was included as a covariate in the usual model which also included calendar 
time, season, and whether or not it was the first return. Results: Results were 
inconclusive due to wide confidence intervals caused by high collinearity between 
membership time and calendar time, especially for EPIDERM, SWORD and 
THOR-GP core reporters. There was some evidence for EPIDERM sample 
reporters that blank returns increased as a function of membership time (by 6% 
per year) but not for SWORD sample.  

 
2) Calendar time trends in incidence adjusted for m embership time: The 

results of the analyses described in 1) suggested it might be possible to separate 
out the effects of calendar time and membership time for sample reporters. 
Therefore, the percentage change in incidence of total cases (EPIDERM 1996-
2004, SWORD 1999-2004), ‘adjusted’ for an independent effect of membership 
time on incidence was estimated.  Variables included in the MLM were ‘calendar 
time’, ‘membership time’, season, and first report.  
Results: Results suggested evidence of fatigue for EPIDERM sample reporters 
but not for SWORD sample reporters. On including ‘membership time’ in the 
models, the estimated annual change in incidence of cases reported to 
EPIDERM became -0.4% (95% CIs: -6.5, 6.2) instead of -3.2% whilst for SWORD 
it showed little change from -7.3% (95% CIs: -11.8, -2.7) to 7.1% (95% CIs: -12.0, 
-2.0).  

 
3) Descriptive analysis using the FATCATS/CALCATS a pproach:  i.e. zero 

return rates broken down simultaneously by categories of membership time (2 
year intervals) (FATCATS) and calendar time (2 year intervals) (CALCATS). This 
was initially undertaken for EPIDERM (1996-2006) and SWORD (1999-2006), 
and subsequently for THOR-GP (June 2005-2008).  
Results:  EPIDERM and SWORD core: little evidence that for any given calendar 
period the proportion of zero returns increased with membership time or that for 
any given membership period the proportion of zero returns increased with 
calendar time. EPIDERM and SWORD sample: some evidence of the former but 
not of the latter phenomenon.  THOR-GP core: little evidence of the former but 
some evidence of the latter phenomenon.  
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4) GEE (generalised estimating equations) modelling  on zero returns in 
relation to time: The GEE modelling approach is an alternative to the 
random effects (RE) approach.  It was used as a sen sitivity analysis – to 
see if consistent with the results from RE approach . Zero return rates were 
modelled as a function of membership time, with adjustment for calendar time. 
Membership time was included in the model as either a continuous variable 
(years) or categorised (2 year intervals). Analyses were carried out on core and 
sample reporters combined (EPIDERM 1996-2006 and SWORD 1999-2006).  
Results: Results suggested an increase in zero cases of 4% and 2% per 
membership year (EPIDERM and SWORD, respectively) but these trends were 
not statistically significant (EPIDERM p=0.08, SWORD p=0.20). In models where 
membership time was categorised, the odds ratios for all membership categories 
were higher than 1 (the reference year was <2 years membership) and seemed 
to settle around 1.3% after 6 years membership for EPIDERM whilst for SWORD 
there was no suggestion of an increase with membership time.  

 
5) Estimation of calendar time trends in incidence rates with membership 

restrictions: The percentage change in incidence of WRI was estimated ‘as 
usual’ using the methodology described under Section 2.4 but reporters were 
categorised by membership time (2 year intervals) and separate analyses were 
carried out for each group. Analyses were carried out for core and sample 
reporters combined (EPIDERM 1996-2006, SWORD 1999-2006).  
Results: The trends estimates suggested that there was some evidence that 
EPIDERM reporters, but not SWORD reporters, in the longer membership 
categories might be more influenced by fatigue (manifesting as an increase in 
zeros).   

 
6) Modelling of zeros and non-response with members hip time: Longitudinal 

logistic GEE and RE models were fitted to investigate the relationship between 
non-response and zero response with membership time i.e. whether the 
probability of either type of response changes as membership time increases, 
and whether one type of response is more likely than the other (and whether this 
changes with membership time).   
Results: EPIDERM sample: there was strong evidence that both non-returns and 
zero returns (given a return) increased with membership time; the estimated odds 
were 13% and 7%, respectively. The conditional probability of a zero (i.e., given a 
zero case or non-return) declined over time (by 9% per membership year); we 
would expect this to decline if non-response increased more rapidly than zero 
returns. For the other reporters/schemes the estimated odds of non-response, 
zero response, and the conditional probability of a zero were EPIDERM core: 
31%, 7% and 21%, respectively; SWORD sample: 17%, 4% and 14%. SWORD 
core: 33%, 7% and 18%, respectively.  

 



93 

All these analyses were conducted on total cases fo r each scheme. The 
implicit assumption is that fatigue was a general p henomenon affecting the 
reports as a whole for a given reporter and is not specific to a diagnostic 
group. 

 

Table A1 Evidence of fatigue as exhibited by an inc rease in zero returns 
over time 

Analyses EPIDERM SWORD THOR-GP 

 Core Sample Core Sample Core Sample 

1* / Yes / No / / 

2 / Yes / No / / 

3 No Yes? No Yes? Yes? / 

4** Yes? No / / 

5 Yes? No / / 

6 Yes? Yes Yes? Yes? / / 

*It was not possible to separate out the effect of calendar time and membership time due to 
high collinearity between the two variables 
**Analyses for SWORD and EPIDERM were on all reporters combined. This analysis was 
not repeated for THOR-GP 
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APPENDIX B DESCRIPTIVE ANALYSES 
 
 
Table B1 Reporting activity of reporters in EPIDERM , 1996-2014 
 
 CORE SAMPLE 
Total reporters ever in 1996-2014 
 

57 392 

Total active a reporters in 1996 -2014 
 

55 362 

Response rate**  
 

86% 75% 

% of returns that are blank  
 

17% 62% 

Number of reporters who responded at least once but  never 
returned a case 
 

1 113 

Number of reporters who have never responded 
 

2 30 

a Active reporter is someone who returns a card 
b Response rate = cards returned/cards sent out 
 
Figure B1 Number of reporters in EPIDERM by year an d reporter type, 1996-

2014 
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Figure B2 Response rates (cards returned/cards sent  out) per year  

a) All reporters 

 

b) Core reporters 

 

c) Sample reporters 
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Figure B3 Number of active reporters per month – EP IDERM, 1996-2014 
 

 
 
 
Figure B4 Cases per active reporter per month – EPI DERM, 1996-2014 
 

a) Total cases 
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b) Contact dermatitis 

 

c) Contact urticaria (note scale change) 
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d) Neoplasia 

 

 
 

e) Other skin (other than contact dermatitis) (note  scale change) 
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Table B2 Cases reported per month by disease catego ry and type of reporter, EPIDERM, 1996-2014  
 

  All Reporters Core reporters Sample reporters 

 Statistic  Min Max  SD  Min Max  SD  Min Max 
 
SD 
 

 Total active reporters ever in 1996-2014 392    55    362    

 Mean  no. of activea reporters per month  30.22 16 42 6.27 19.76 9 26 4.06 10.46 3 20 3.18 
Disease group              

All cases Total cases 18438    16239    2199    

 Mean cases per month   80.87 26 148 28.59 71.22 21 147 26.87 9.64 0 33 6.38 

 Mean cases per active reporter per month  2.63 1.12 5.92 0.68 3.53 1.39 7.74 0.97 0.93 0 4.17 0.60 
              

Contact dermatitis (CD)  Total cases 15113    13601    1512    

 Mean cases per month  66.29 22 122 23.14 59.65 20 121 21.87 6.63 0 23 4.60 

 Mean cases per active reporter per month  2.17 0.97 4.88 0.58 2.98 1.33 6.37 0.81 0.64 0 2.83 0.44 
              

Allergic CD Total cases 5600    4949    651    

 Mean cases per month  24.56 4 58 11.10 21.71 3 54 10.16 2.86 0 12 2.64 

 Mean cases per active reporter per month  0.79 0.21 1.66 0.29 1.07 0.23 2.44 0.40 0.27 0 1.83 0.26 
              

Irritant CD Total cases 6738    6179    559    

 Mean cases per month  29.55 8 58 10.65 27.10 6 58 10.41 2.45 0 12 2.16 

 Mean cases per active reporter per month  0.98 0.41 2.32 0.31 1.36 0.50 3.05 0.43 0.24 0 1 0.21 
              

Mixed CD Total cases 2397    2195    202    

 Mean cases per month  10.51 1 27 5.07 9.63 1 25 4.93 0.89 0 5 1.11 

 Mean cases per active reporter per month  0.35 0.05 0.92 0.15 0.48 0.05 1.21 0.22 0.09 0 0.67 0.12 
              

Other b cases Total cases 3751    3039    712    

 Mean cases per month  16.45 1 39 8.82 13.33 0 33 7.84 3.12 0 20 3.40 
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  All Reporters Core reporters Sample reporters 

 Statistic  Min Max  SD  Min Max  SD  Min Max 
 
SD 
 

 Mean cases  per active reporter per month  0.52 0.05 1.16 0.24 0.63 0 1.78 0.34 0.30 0 2.22 0.33 
              

Contact urticaria Total cases 847    800    47    

 Mean cases per month  3.71 0 15 2.91 3.51 0 14 2.84 0.21 0 3 0.50 

 Mean cases  per active reporter per month  0.12 0 0.42 0.08 0.17 0 0.78 0.13 0.02 0 0.33 0.05 
              

Neoplasia Total cases 2221    1687    534    

 Mean cases per month  9.74 0 28 5.98 7.40 0 20 4.94 2.34 0 19 3.09 

 Mean cases  per active reporter per month  0.31 0 0.83 0.17 0.35 0 1.05 0.22 0.23 0 2.11 0.30 
aActive reporter is someone who returns a card 
bother than contact dermatitis 



101 

Table B3 Reporting activity of reporters in SWORD, 1999-2014 

 
 CORE SAMPLE 
Total  reporters ever in 1999 -2014 
 

48 813 

Total active a reporters in 1999 -2014 
 

44 765 

Response rate b 
 

83% 73% 

% of returns that are zero returns (i.e. no cases t o report) 
 

29% 72% 

Number of reporters who responded at least once but  never 
returned a case 
 

1 251 

Number of reporters who have never responded  
 

4 48 

a Active reporter is someone who returns a card 
bResponse rate = cards returned/cards sent out 

 
 
Figure B5 Number of reporters in SWORD by year and reporter type 
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Figure B6 Response rates (cards returned/cards sent  out) per year  

a) All reporters 

  

b) Core reporters 

  

c) Sample reporters 
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Figure B7 Number of active reporters per month – SW ORD 
 

 
 

 
Figure B8 Cases per active reporter per month – SWO RD 
 

a) Total cases 
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b) Asthma (note scale change) 
 

 
 
 

c) Mesothelioma 
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d) Non-malignant pleural disease (note scale change ) 
 

 
 
 

e) Pneumoconiosis (note scale change) 
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f) Other (than those specified above) respiratory d isease 
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Table B4 Cases reported per month by disease catego ry and type of reporter, SWORD, 1999-2014 
 

  All Reporters  Core reporters  Sample reporters  
 Statistic   Min  Max SD  Min Max SD  Min Max SD 

 
 Total active reporters ever in 1999-

2014 789    44    765    

 Mean  no. of activea reporters per 
month  43.30 22 59 8.65 15.93 7 24 4.42 27.36 13 38 5.02 

Disease group               
All cases  Total cases 12304    9754    2550    
 Mean cases per month   

64.08 22 132 25.45 50.80 12 112 23.70 13.28 3 35 6.28 
 Mean cases per active reporter per 

month  1.44 0.66 2.69 0.38 3.09 1.40 5.78 0.89 0.48 0.09 1.10 0.20 
              
Asthma  Total cases 2362    2103    259    
 Mean cases per month  

12.30 2 42 6.68 10.95 1 42 6.06 1.35 0 9 1.44 
 Mean cases per active reporter per 

month  0.28 0.07 0.76 0.12 0.68 0.14 2.33 0.29 0.05 0 0.28 0.05 
              
Mesothelioma  Total cases 2392    1560    832    
 Mean cases per month  

12.46 0 34 6.78 8.13 0 27 5.78 4.33 0 11 2.65 
 Mean cases  per active reporter per 

month  0.28 0.00 0.67 0.12 0.47 0 1.69 0.28 0.16 0 0.45 0.09 
              
Non-malignant pleural 
plaques 

Total cases 5265    4303    962    

 Mean cases per month  
27.42 3 60 12.63 22.41 2 59 12.25 5.01 0 17 3.47 

 Mean cases  per active reporter per 
month  0.61 0.10 1.25 0.21 1.34 0.20 2.84 0.51 0.18 0 0.65 0.12 

              
Pneumoconiosis  Total cases 1054    853    201    
 Mean cases per month  

5.49 0 16 2.67 4.44 0 13 2.36 1.05 0 5 1.18 
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  All Reporters  Core reporters  Sample reporters  
 Statistic   Min  Max SD  Min Max SD  Min Max SD 

 
 Mean cases  per active reporter per 

month  0.13 0 0.35 0.06 0.29 0 1 0.17 0.04 0 0.20 0.04 
              
Other cases b Total cases 1703    1360    343    
 Mean cases per month  

8.87 1 33 4.75 7.08 1 28 4.31 1.79 0 13 1.83 
 Mean cases  per active reporter per 

month  0.20 0.02 0.60 0.10 0.46 0.05 1.56 0.26 0.06 0 0.45 0.06 
aActive reporter is someone who returns a card 
bOther than those specified above i.e SWORD categories: inhalation accidents, allergic alveolitis, bronchitis/emphysema, infectious disease, lung cancer and 
‘other’ (the latter includes rhinitis). NOTE: A case may have more than one diagnosis 
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Table B5 Reporting activity of reporters in THOR-GP , 2006-2014 
 
 
 COREa SAMPLE 
Total reporters ever in 2006 -2014 
 

442 313 

Total active b reporters in 2 006-2014 
 

332 262 

Response rate c 
 

58% 70% 

% of returns that are zero returns (i.e. no cases t o report) 
 

60% 39% 

Number of reporters who responded at least once but  
never returned a case 
 

46 53 

Number of reporters who have never responded 
 

110 51 

aCore reporting stopped in 2010  
bActive reporter is someone who returns a card 
cResponse rate = cards returned/cards sent out 
 
 
Figure B9 Number of reporters in THOR-GP by year an d reporter type 
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Figure B10 Response rates (cards returned/cards sen t out) per year  

a) All reporters 

  

b) Core reporters 

  

c) Sample reporters 
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Figure B11 Number of active reporters per month – T HOR-GP 
 

 
 
Figure B12 Cases per active reporter per month – TH OR-GP 
 

a) Total cases 
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b) Total skin (note scale change) 
 

 
 

c) Contact dermatitis 
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d) Total musculoskeletal (note scale change) 

 

 
 

e) Upper limb (note scale change) 
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f) Spine/back 

 

 
 

g) Lower limb (note scale change) 
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h) Total mental ill-health (note scale change) 

 

 
 

i) Anxiety and depression 
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j) Other work stress 
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Table B6 Cases reported per month by disease catego ry and type of reporter, THOR-GP, 2006-2014 
 
  All Reporters Core reporters Sample reporters 

 Statistic  Min Max  SD  Min Max  SD  Min Max 
SD 

 
 Total active reporters ever in 2006-2014 423    332    262    

 Mean  no. of activea reporters per month 83.79 7 187 72.29 136.23 31 185 53.33 9.09 0 19 6.50 
Disease group              
All cases Total cases 6331    5115    1215    

 Mean cases per month 58.62 3 190 45.38 85.25 11 190 42.39 12.66 0 37 10.14 

 Mean cases per active reporter per month 0.94 0.35 3.70 0.48 0.62 0.33 1.44 0.20 1.54 0 7 1.25 
              
All skin Total cases 613    508    105    

 Mean cases per month 5.68 0 25 5.21 8.47 0 25 5.06 1.09 0 6 1.49 

 Mean cases per active reporter per month 0.11 0 1.88 0.21 0.06 0 0.17 0.03 0.16 0 2 0.29 
              
Contact dermatitis Total cases 472    400    72    

 Mean cases per month 4.37 0 21 4.27 6.67 0 21 4.25 0.75 0 6 1.13 

 Mean cases per active reporter per month 0.07 0 0.43 0.08 0.05 0 0.14 0.03 0.09 0 1 0.18 
              
All musculoskeletal  Total cases 3295    2713    582    

 Mean cases per month 30.51 1 106 25.46 45.22 5 106 24.53 6.06 0 17 5.08 

 Mean cases per active reporter per month 0.45 0 1.30 0.23 0.32 0.15 0.77 0.12 0.75 0 5 0.76 
              
Upper limb b Total cases 1552    1304    248    

 Mean cases per month 14.37 1 52 12.52 21.73 1 52 11.87 2.58 0 8 2.22 

 Mean cases per active reporter per month 0.21 0.07 0.94 0.12 0.15 0.03 0.44 0.07 0.33 0 2 0.34 
              
Spine/back c Total cases 1250    1007    243    
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  All Reporters Core reporters Sample reporters 

 Statistic  Min Max  SD  Min Max  SD  Min Max 
SD 

 

 Mean cases per month 11.57 0 49 10.21 16.78 0 49 10.67 2.53 0 10 2.71 

 Mean cases per active reporter per month 0.18 0.00 0.83 0.13 0.11 0 0.29 0.05 0.30 0 2 0.34 
              
Lower limb d Total cases 452    356    94    

 Mean cases per month 4.19 0 14 3.53 5.93 0 14 3.52 0.98 0 5 1.31 

 Mean cases per active reporter per month 0.08 0.00 0.44 0.08 0.04 0 0.14 0.02 0.12 0 2 0.26 
              
All mental ill-health Total cases 2044    1604    453    

 Mean cases per month 18.93 1 56 13.99 26.73 3 56 13.03 4.72 0 18 4.38 

 Mean cases per active reporter per month 0.33 0.00 1.50 0.22 0.20 0.08 0.44 0.07 0.51 0 3 0.43 
              
Anxiety/depression Total cases 890    700    180    

 Mean cases per month 8.24 0 26 6.63 11.67 1 26 6.33 1.88 0 11 2.43 

 Mean cases per active reporter per month 0.14 0.00 1.10 0.15 0.09 0.02 0.21 0.04 0.18 0 2 0.25 
              
Other work stress Total cases 1347    1051    302    

 Mean cases per month 12.47 0 38 9.44 17.52 0 38 9.26 3.15 0 13 2.94 

 Mean cases per active reporter per month 0.22 0.00 0.80 0.15 0.13 0 0.29 0.05 0.35 0 1 0.27 
              
aActive reporter is someone who returns a card 
bUpper limb = hand/wrist/arm, elbow and shoulder 
cSpine/back = neck/thoracic spine and lumbar spine/trunk 
dLower limb = ankle/knee/foot 
NOTE: A case may have more than one diagnosis 
 


