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EXECUTIVE SUMMARY
Reliable data on occupational ill-health is important for identifying priorities in policy
interventions as well as assessing the effectiveness of such interventions. One source of
occupational ill-health data is The Health and Occupation Research (THOR) network, hosted
by the Centre for Occupational and Environmental Health (COEH) at the University of
Manchester. A workshop was held on 29 March 2018 to bring together experts in the field
of health surveillance, digital data collecting and data mining techniques to explore
opportunities for innovations in data collection, data analysis and data insights which could
provide the UK with a cost effective, sustainable model to enable evidence based policy
decisions in the area of work and health. Following a number of plenary presentations,
breakout discussion sessions were held on ‘Technological advances and data linkage’ and
‘Physician engagement’. Various opportunities were identified to improve the current
reporting schemes, which ranged from relatively minor changes (eg improvement of
feedback to reporters) to more substantial activities (developing an accessible database,
utilising mobile technologies, and using routine health data records).

Following the

outcomes of this workshop, a joint team from the Health and Safety Executive (HSE) and
COEH will meet to develop one or more joint proposals to develop methods to improve
occupational ill-health data in the UK.
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BACKGROUND
Vital to the prevention of ill-health associated with work, as well as the promotion of health
at work and the maintenance of 'work ability' is the availability of good quality data
regarding work-related ill-health (WRIH) burden and risks. Such data are critical in risk
assessment central to preventing WRIH as enshrined in regulatory guidance, as they inform
the risk assessments and management process.

A key source of WRIH data in the UK is The Health and Occupation Research (THOR)
network1, hosted by the Centre for Occupational and Environmental Health (COEH) at the
University of Manchester and partially funded by the Health and Safety Executive (HSE).
Having commenced with chest physician reporters in 1989 THOR, as it is now known,
comprises a number of schemes to enable different groups of physicians (chest physicians,
dermatologists, occupational physicians and general practitioners) to voluntarily report
incident cases of WRIH throughout the UK (Carder et al., 2017). THOR is an important source
of data for HSE, contributing to the HSE Annual Health and Safety Statistics publication
(THOR ill-heath statistics have been granted National Statistics status by the UK Statistics
Authority) and being HSE’s preferred data source for asthma and dermatitis23. In general,
THOR data are one of the main sources of statistical information with which HSE (and
others) determine their priorities and work programmes on occupational health (Money et
al., 2015).

Central to the longevity of THOR is the loyalty of the participating physicians coupled with
an established reporting structure and well developed methodologies for determining
incidence, trends in incidence and identifying novel causes. It is therefore important to
ensure that the necessary steps are taken for THOR to continue as a valuable WRIH resource
into the future. However, as THOR is a voluntary reporting scheme and physicians do not get
paid to participate, there are some problems in terms of recruitment of physicians to the
schemes, and reporting fatigue.

In addition, the rapid increase of digitisation in the health domain and the increased

1
2
3

http://www.coeh.man.ac.uk/thor
http://www.hse.gov.uk/statistics/preferred-data-sources.pdf
http://www.hse.gov.uk/statistics/tables/index.htm
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availability of a range of communications channels available to citizens and practitioners,
has greatly enhanced availability of health related data. These developments, taken
together, provide an environment in which the opportunities for future occupational health
surveillance and reporting look different to current practices. This workshop aims to explore
these.

Within the University of Manchester there are several other reporting schemes (e.g. TARN –
Trauma Audit and Research Network4; and NDEC – National Drug Evidence Centre5). In
addition, the University of Manchester leads the Health e-Research Centre6, which
specifically aims to improve the collection and use of health data, and has expertise in
health informatics7. Hence, there is a wide and high level of expertise in the area of
collection and use of health data. We intended to bring together a group of interested
scientists from University of Manchester as well as HSE to discuss the future need for
occupational ill-health data and how to best collect these, making best use of existing data
sources, whilst also making sure that we can continue to monitor trends in occupational illhealth over time.

AIM OF THE WORKSHOP
The aim of the workshop was to bring together experts in the field of health surveillance,
digital data collecting and data mining techniques to explore opportunities for innovations
in data collection, data analysis and data insights which could provide the UK with a cost
effective, sustainable model to enable evidence based policy decisions in the area of work
and health.

Specific objectives included:
1) Exploration of opportunities for innovations in the occupational health reporting

schemes, including digital methods for data recording, use of social media, data
mining, clinic practices etc.,
2) Prioritisation of potential innovations in the context of impact (both negative and

positive) on tracking of occupational ill-health and the ability to compare with
4
5
6
7

https://www.tarn.ac.uk/
http://research.bmh.manchester.ac.uk/epidemiology/NDEC
https://www.herc.ac.uk/
http://research.bmh.manchester.ac.uk/healthinformatics
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historic data
3) Draft plan for developing and implementing innovations.

PROGRAMME OF THE WORKSHOP
The workshop consisted of a number of plenary presentations in the morning followed by a
break out session to discuss different themes. The programme of the workshop is provided
on the Page 7. The presentations provided an overview of the THOR reporting schemes as
well as a presentation on current approaches to engage with physicians. There was also a
presentation on HSE’s priorities for occupational health data, while two presentations
provided insights into some ongoing work at the University of Manchester in relation to
novel methods for data collection and the availability and use of databases with routinely
collected health data.

The afternoon session involved two discussion groups discussing the following themes:

Group 1
-

Technological advances,

-

Data linkage and data mining, and

Group 2
-

Physician engagement.
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LOCATION - Room 2.05
9.45-10.00

Welcome and introduction
(Professor Martie Van Tongeren)

10.00-10.30

History of THOR
(Dr Melanie Carder)

10.30-11.00

Novel methods for data collection (Prof Niels Peek)

11.00-11.15am

Coffee break (room G.33)

11.15-11.45

Health and Safety Executive priorities and needs (Professor Andrew
Curran)

11.45–12.15

Physician engagement (Dr Dil Sen and Dr Martin Seed)

12.15-13.15

Lunch (room G.33)

13.15-13.45

Databases of electronic health records in the UK (Professor Evangelos
Kontopantelis)

13.45-14.00

Introduction to breakout groups

14.00-15.00

Breakout group discussions
Breakout group 1 Technological advances and data linkage (led by Prof
Andrew Curran)
Breakout group 2 Physician engagement (led by Dr Dil Sen/Martin Seed)
3-3.15pm
Coffee break (Room G.33)
LOCATION - Room 2.05
3.15-4pm

Report back from breakout groups and discussion

4-4.15pm

Conclusion and follow up plan
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CHARGES FOR THE BREAKOUT GROUPS
Theme 1

Technological advances

The importance of making the reporting task as simple as possible and not over-burdening
the physician is well recognised. THOR reporting originated with a postal report card but
since 2007 the option to report via a web form has also been introduced (with newer
schemes such as THOR-GP being exclusively electronic reporting). However, uptake of
electronic reporting methods has been relatively low (approximately one third of non-GP
reporters) with physicians citing barriers such as multiple work-places and the lack of a
designated work-station. Within this theme we aimed to identify likely barriers to reporting
within the existing methods, how they may be overcome, and the potential role of
alternative reporting methods such as the use of a mobile phone app. We also explored the
role of social media and other technological advances in surveillance schemes such as THOR,
[or as complementary approaches?].

Questions for discussion
•

How can we encourage physicians to submit their case information using online
platforms such as a web-form? What are the barriers preventing them from doing
so?

•

Would a mobile-phone app be a viable reporting option? Have such methods been
applied successfully elsewhere?

•

Are there any other technological advances that could make reporting easier for
physicians participating in surveillance schemes such as THOR?

•

What is the role, if any, of social media in occupational health surveillance (e.g. in
relation to physician participation, reporting, dissemination of information)?

Theme 2

Data linkage and data mining

The first aim of this theme was to explore the potential of linking THOR with other extant
databases. Advantages of data linkage could include the refinement of estimates of WRIH
burden (for example by increasing the accuracy of numerators/denominators) or
improvement of the data collection process (for example by exporting data to THOR from
existing clinician based databases). The theme explored what other databases are available,
what data are collected, whether occupational data are collected (and if not, whether there
is the scope for it to be collected) and the feasibility of data linkage with THOR. The second
8

aim of this theme explore the role of data mining techniques in surveillance systems such as
THOR.

Questions for discussion
•

What database with electronic health records current exists that could be used for
OH surveillance or research?

•

Could any of these databases be used in conjunction with THOR data and what
would be the benefits of such data linkage for occupational disease surveillance?

•

What is the role of data mining in occupational disease surveillance?

•

Are their opportunities to include occupational data in electronic health records in
future? If so, what are these and what needs to be done to include such
information?

Theme 3

Physician engagement

Participation in THOR is voluntary so both recruitment and retainment of physicians in THOR
can be challenging, particularly in times of increased workload, changing work patterns and
reduced resources. In addition to minimising the burden of reporting it is important to
provide meaningful benefits to the physicians for participating. Existing benefits of THOR
participation include regular feedback in the form of quarterly and annual reports, access to
an ad hoc enquiry service as well as opportunities to attend meetings, and collaborate with
colleagues and THOR researchers to publish work based on collected data. We have also
developed an online THOR related educational initiative, EELAB (Zhou et al., 2017), which
(for some of THOR schemes) has been accredited for CPD purposes. The aim of this theme
was to explore barriers to physician participation/engagement and possible future
innovative methods to increase physician engagement/participation.

Questions for discussion
•

What are the likely barriers to physicians participating in surveillance schemes such
as THOR?

•

What are the main incentives for physicians to participate and how can these be
improved?
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•

What steps could be taken to reduce reporter ‘fatigue’, increase recruitment and
retainment?

•

How could we improve the value of educational tools such as EELAB?

WORKSHOP NOTES
Breakout Session 1 & 2 – Data linkage / technological advances
Led by Andrew Curran
Members included: Martie Van Tongeren; Annemarie Money; Melinda Lyons; Donald Cairns;
Andy Darnton; Ian Hall; Laura Adelman; Yiqun Chen; Nick Warren; Tom Lawrence; Evangelos
Kontopantelis; Andy Jones; Andy Povey.

Much of the discussion focussed on linkage possibilities with databases such as CPRD,
electronic health record, injury data, DWP databases etc. THOR does not collect any
identifiable data such as NHS number or national insurance number, therefore, although
theoretically the consensus was that being able to link was the ideal scenario, there were
too many practical / ethical issues to overcome this.

Would geographical data linkage be possible? This was also problematic given the fact that
often, especially for the clinical schemes, the cases reported were those at the top of the
surveillance pyramid, so there would be difficulties in identifying these cases.

The discussion moved onto whether it was worth pursuing consent from the patients via the
reporting physicians; this would entail a different level of engagement from the physicians
which could bring its own problems, i.e. over-burdening the physicians and whether this
would have an impact of cases reported.

Actions:
Martie and team to produce a document mapping existing databases and
possibilities and limitations of linking to THOR.

Discussion around technological developments highlighted that any advances need to
always be user dependent and that what was developed for clinicians would not necessarily
be applicable for patients. If the evidence from the clinical schemes is that card based
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reporting is the preferred method, then web based reporting should not be forced on the
reporters to the detriment of the scheme.

Practical considerations around ease of access for reporters were discussed; participating
physicians noted that usernames and passwords were sometimes difficult to remember, so
were there alternative ways that the doctors could log on? Ways to simplify the system
without compromising security?

Advice from the group on developing an app for reporting was that it was preferable to
ensure that the website was mobile enabled, rather than offer an app – but again, the user
of the service should be taken into account in the development of any technology.

Social media presence was discussed in terms of ways to improve this and possibly to
redirect the focus to identifying new hazards / jobs / industry sectors etc. Noted that we
have a centre twitter and Facebook account, consensus was that there should be a THOR
surveillance twitter account.

Actions:
THOR web developer to investigate alternative / easier ways for reporters to log
onto the THOR portal
THOR team to consider setting up THOR surveillance twitter account

Breakout Session 3 – Physician participation, engagement and retainment
Led by Dil Sen
Members included: Martin Seed, Jenny Hoyle, Chris Barber, David Fishwick, Maria Panagioti,
Ian Lambert, Siti Rusdhy, Nazia Zarin, Melanie Carder

Two main themes were discussed centred on barriers to reporting and recruiting:

Barriers to reporting
Ease of reporting - the ability to be able to report there and then i.e. immediately after
seeing patient or at the end of clinic (when have access to clinical records) was considered
important.
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The general assumption that electronic reporting is always easier is not correct – especially
if reporters have to find web-page, remember username and password etc.. It would be
useful if the electronic reporting forms would automatically store username and passwords
(i.e. reporters stay logged in unless explicitly log out). Similarly if certain fields could be
autocompleted (unless specifically told otherwise) e.g. whether physician is full-time or
part-time. The development of a mobile phone app for reporting cases was encouraged,
although the uptake amongst physicians is likely to be mixed.

However, some reporters will prefer using the cards as it is often quicker to write on details
on a reporting card. For some, the reporting card also acts as a prompt to remember to
report.

The development of a desktop app is probably not feasible for practical and logistical
reasons and the need to get permission to install such software on NHS computers.

Recruitment/retainment of reporters
The group emphasised the need to endorse THOR/engage with the reporters more as to
why it is important to participate in schemes such as THOR. Most physicians have very little
time, time allowed per consultation decreased, need to feel it’s a worthwhile exercise.

More personalised feedback would be useful – e.g. a signed pdf saying thank-you for
reporting, this is what you’ve reported, this is what others have reported etc. Electronic
reporters can currently get a print-out of previously reported cases (but this doesn’t include
a thank-you etc) but card reporters don’t get anything (other than the quarterly and annual
reports).

Suggested we could survey reporters to ask them how they would like to report (app, web,
card etc). Are younger reporters more likely to use electronic methods?

The issue of duplicate reporting was discussed – physician won’t always report the case at
first visit as might want to wait for test results etc. Sometimes they forget whether a case
has already been reported. Could there be a prompt (e.g. if report same age, gender,
postcode) saying ‘you’ve recently reported something similar, is this a different case?).
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EELAB, which provides opportunities to earn CPD points, is currently only available for GP
and OP reporters via the reporting websites. It may be beneficial to extend this to SWORD
and EPIDERM to incentivise reporting. This might require additional specialty specific
learning modules to be created although it was commented that the existing modules on
occupational asthma and contact dermatitis, that are currently available to OPRA and THORGP reporters, might also have educational value to sample SWORD and EPIDERM reporters
respectively.

The development of a tool available for reporters to allow them to interrogate the THOR
database (in real time) could be a useful addition.

In general, it was advised that engagement with professional societies is important e.g. BTS,
SOM, BAD etc and to have a presence at the various meetings in order to publicise THOR –
link into courses (e.g. BTS short course) to recruit physicians during their training stage

Actions
Enable reporting forms to automatically store username and passwords
Autocomplete of fields
Thank-you pdf of reported cases
Prompt for duplicate reporting
Survey of reporters as to preferred reporting methods
Develop mobile reporting app
Continue to develop EELAB for chest physicians and dermatologists
Investigate possibility of enabling physicians to interrogate THOR database
Improve THOR endorsement (e.g. via recruitment information/methods,
engagement with societies, presence at meetings etc)

CONCLUSIONS
This workshop was organised to develop ideas for improving the reporting mechanisms,
incentivise physicians to report voluntarily and identify other sources of information that
could be used, in conjunction with the current reporting scheme, to increase the usefulness
of the data.
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It was clear from the discussions during the workshop that various opportunities exist for
making improvements in these areas. A number of these are relatively minor and could,
with a modest level of resources, be implemented in the current reporting schemes. For
example, these would include the development of mobile phone app and extending EELAB
to chest physicians and dermatologists.

Other areas for development require further exploration, possibly in the form of one or
more research projects. For example, the systematic review of electronic health records on
the presence of occupational data would be a useful activity, and could form the basis of
small joint project between HSE and the University of Manchester. This project should aim
to determine i) if useful information is currently being collected; ii) if so, how can these
electronic records be mined to extract the occupational data; and iii) how can occupational
data collection be improved within routine health records. In addition, the development of a
database that could be viewed interrogated by reporters and other stakeholders, and would
improve the dissemination and use of the data, would require more substantial resources.

Specifically, the following specific actions were identified
•

COEH to produce a document mapping existing databases and possibilities and
limitations of linking to THOR.

•

COEH web developer to investigate alternative / easier ways for reporters to log
onto the THOR portal and make some modifications to increase user friendliness.
This will also include ensuring that the website is mobile phone friendly. We will also
consider including automatic thank you letters.

•

COEH to consider setting up THOR surveillance twitter account

•

We will consider carrying out a survey of reporters as to preferred reporting
methods

•

COEH will continue to develop EELAB for chest physicians and dermatologists

•

COEH to improve THOR endorsement (e.g. via recruitment information/methods,
engagement with societies, presence at meetings etc)
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In addition, HSE and COEH (within the Thomas Ashton Institute) will meet during the
summer months of 2018 to develop a detailed plan for continued funding for the THOR
schemes. This will include:

-

Continued data collection to ensure that HSE can use the occupational health data to
track progress on current programmes (through HSE funding).

-

A proposal for innovations in occupational ill-health data collection and
dissemination. This proposal will include development of new and additional data
collection methods that will improve our knowledge on occupational ill health
incidence and trends in the UK. The proposal will also include development of
methods to use existing data sources (if appropriate) and development of improved
data dissemination of data (e.g. through accessible database).
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ANNEX POWERPOINT PRESENTATIONS
1.

Professor Martie Van Tongeren
21st century occupational health reporting and surveillance

2.

Dr Melanie Carder
Overview of The Health and Occupation Research (THOR) surveillance scheme

3.

Professor Neils Peek
21st century occupational health reporting and surveillance

4.

Professor Andrew Curran
21st Century Occupational Health Reporting and Surveillance

5.

Dr Dil Sen & Dr Martin Seed
Physician engagement

6.

Professor Evangelos Kontopantelis
Primary Care Databases – Analysing Electronic Health Records
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26/06/2018

The Health and Occupation
Research (THOR) Network
A research and surveillance programme, fulfilling a medical
observatory function, for occupational disease, work related ill
health and sickness absence

Workshop
21st century occupational health
reporting and surveillance

Started in UK with 1st scheme in 1989: SWORD
>1000 doctors participate
Reports from clinical ‘system’ specialists account for an
estimated 11,000 new UK cases of work-related ill-health per
annum.

Martie van Tongeren
Professor of Occupational and Environmental Health
The University of Manchester

Reports from OPs and GPs account for a further estimated
12,000 UK cases per year
THOR Ireland started in 2005

THOR

THOR

The Health & Occupation Research network

The Health & Occupation Research network

SWORD

EPIDERM

1989 - present

1993 - present

1989 - present

1993 - present

Occupational Skin Surveillance

Surveillance of Work-related
and Occupational Respiratory Disease

Occupational Skin Surveillance

Surveillance of Work-related
and Occupational Respiratory Disease

Dermatologists

Chest Physicians

SWORD

1997- 2009

1996 - present
Occupational Physicians Reporting
Activity

OPRA
1996 - present

SIDAW

Occupational Physicians Reporting
Activity

1996 - 2016

Musculoskeletal Occupational
Surveillance Scheme

Occupational Physicians

Surveillance of Infectious
Diseases At Work

Rheumatologists

THOR-GP

Consultants in Communicable
Disease Control

Occupational Physicians

THOR-GP

2005 - present

2005 - present

THOR in General Practice

THOR in General Practice

General Practitioners

THOR-EXTRA
2006 – present
Special reports outside the
Incidence Sampling Frame

Dermatologists

Chest Physicians

OPRA
MOSS

EPIDERM

General Practitioners

SOSMI
1999- 2009
Surveillance of Occupational Stress and
Mental Illness

Psychiatrists

THOR-EXTRA
2006 – present
Special reports outside the
Incidence Sampling Frame
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Impact

SWORD and EPIDERM reporters
Chest physicians (SWORD)

Dermatologists (EPIDERM)

First paper in 1992

n = 236

n = 399

> 75 peer-reviewed publications since 2002
Data have been used to identify priority areas for interventions by
HSE and to evaluate the impact of such interventions, eg
Asthma in motor vehicle repair workers
Dermatitis amongst hair dressers

Raised awareness, eg
Hand washing and contact dermatitis
Stress in doctors

Formed the basis of the EU collaboration Modernet

Trends in Occupational Asthma
7

SWORD - chest physicians

6

OPRA- occupational
physicians

Relative rate

5
4
3

Some problems THOR
• Voluntary reporting:
–
–
–
–

Participating physicians do not receive payment
Recruitment/retainment
Reporting fatigue
Limited amount of data requested

• Accuracy of incidence rates

2
1
0
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

– Lack of denominator information
– Not all relevant physicians (chest physicians,
dermatologists, occupational physicians, GPs)
participate, hence underestimating of cases

Year
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Programme

Aim of the Workshop
• To explore opportunities for innovations in the
occupational health reporting schemes, including digital
methods for data recording, use of social media, data
mining, clinic practices
• To prioritise potential innovations
– According to requirements of HSE and other
stakeholders
– To study temporal and other trends in incidence
– To evaluate effectiveness of interventions
– To identify new causes of occupational disease

• The outcomes of the workshop should provide a platform
to develop further proposals to implement innovations (if
appropriate)

9.45-10.00 Welcome and introduction (Professor Martie Van Tongeren)
10.00-10.30
10.30-11.00
11.00-11.15
11.15-11.45

History of THOR (Dr Melanie Carder)
Novel methods for data collection (Prof Niels Peek)
Coffee break
Health and Safety Executive priorities and needs (Prof Andrew Curran)

11.45-12.15 Physician engagement (Dr Dil Sen and Dr Martin Seed)
12.15-13.15
13.15-13.45
13.45-14.00
14.00-15.00

Lunch
Electronic health records in the UK (Prof Evangelos Kontopantelis)
Introduction to breakout groups
Breakout group discussions
Breakout group 1 Technological advances (led by TBC, rapporteur, Dr
Annemarie Money)
Breakout group 2 Data linkage and data mining (led by TBC, Dr Melanie
Carder)
Breakout group 3 Physician engagement (led by Dr Dil Sen, rapporteur Dr
Martin Seed)

15.00-15.15 Coffee break
15.15-16.00 Report back from breakout groups and discussion
16.00-16.30 Conclusion and follow up plan
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Structure of presentation

Overview of The Health and
Occupation Research (THOR)
surveillance scheme
21st century occupational health reporting and surveillance

1.
2.
3.
4.

Background and overview of THOR
What gets reported
What the data are used for
The ‘challenges’

Melanie Carder on behalf of the THOR team - The Centre for
Occupational & Environmental Health, The University of
Manchester

The need for data on incidence of
occupational ill-health

Structure of presentation
1.
2.
3.
4.

Occupational diseases (ODs) and work-related injuries (WRI)
impose a heavy burden on both workers and employers and
represent enormous economic costs.

Background and overview of THOR
What gets reported
What the data are used for
The ‘challenges’

In general the information on incidence and prevalence of
occupational diseases is rather poor and fragmented.
Statutory provisions are poor sources of work related disease data
e.g. UK HSE no longer publishes occupational disease data from
the Reporting of Injuries Diseases and Dangerous Occurrences
Regulations (RIDDOR) on its website.
Instead it relies on THOR
•

The Republic of Ireland has also been collecting data
through THOR

•

Similar schemes exist elsewhere e.g. The
Netherlands, France (RNV3P)
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The Health and Occupation
Research (THOR) Network
A research and surveillance programme, fulfilling a medical
observatory function, for occupational disease, work related ill
health and sickness absence

THOR
The Health & Occupation Research network
SWORD

EPIDERM

1989 - present

1993 - present

Surveillance of Work-related
and Occupational Respiratory Disease

Occupational Skin Surveillance
Dermatologists

Chest Physicians

Started in UK with 1st scheme in 1989: SWORD

OPRA
MOSS

>1000 doctors participate

1997- 2009

Reports from clinical ‘system’ specialists account for an
estimated 11,000 new UK cases of work-related ill-health per
annum.

1996 - present
Occupational Physicians Reporting
Activity

Musculoskeletal Occupational
Surveillance Scheme

Rheumatologists

SIDAW
1996 - 2016

Occupational Physicians

Surveillance of Infectious
Diseases At Work

THOR-GP

Consultants in Communicable
Disease Control

2005 - present
THOR in General Practice

Reports from OPs and GPs account for a further estimated
12,000 UK cases per year

General Practitioners

SOSMI

THOR-EXTRA

1999- 2009

2006 – present

THOR Ireland started in 2005

Special reports outside the
Incidence Sampling Frame

SWORD and EPIDERM reporters
Chest physicians (SWORD)

n = 399

Surveillance of Occupational Stress and
Mental Illness

Psychiatrists

THOR reporting

Dermatologists (EPIDERM)

Physicians participate on either a monthly basis (core reporters) or
for one randomly selected month per year (sample reporters)

n = 236

Report cases seen during their usual clinical practice that they
believe to have been ‘caused or aggravated by work’
Reporting options – report card, web-form, ‘group’ reporting,
delegating the task to another member of their clinical team (e.g. a
specialist medical trainee or an OH nurse)
Data collection includes
–
–
–
–
–

Demographic information
Employment - occupation & industry
Suspected causal agent/task/event
Sickness absence (GPs)
Patient referrals (GPs)
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The report card

The report card
Back

Front

DETAILS OF ALL CASES. If one line per case is not sufficient, use the line below

OCCUPATIONAL SKIN SURVEILLANCE
A constituent scheme of T he Health and Occupation Research network (T HOR)

Group
(A-H)

Reference
Number

Gender

Age

* L/D

Postcode
(first half)
e.g. M13

Job

Industry

S ymptom
Suspected Agent(s) onset date

EPIDERM
Please record below the number of NEW cases first diagnosed by you during ___________to be a disease or illness caused by work
PLEASE DO NOT INCLUDE ANY CASES FROM AN EARLIER DATE
A

CONTACT DERMATITIS
1 Allergic

E

MECHANICAL - Traumatic

2 Irritant

F

NAIL

G

NEOPLAS IA

4 Unclear

1 Dystrophy
2 Paronychia

3 Allergic and Irritant

1 Keratosis

B

CONTACT URTICARIA

2 Basal Cell

C

FOLLICULITIS /ACNE

3 Squamous Cell

D

INFECTIVE

4 Melanoma

Tinea

H

OTHER DERMATOSES - (specify)

Warts

1………………………………….

Other namely…………………

2…………………………………
3………………………………….

I have nothing to report
Reason (optional)…………………………………..
……………………………………………………..

Reporters Initials

Please give the diagnosis and other brie f details for e ach re porte d case overle af
T HOR, Centre for Occupational & Environmental Health, T he University of Manchester, BLOCK C, 4th Floor, Ellen Wilkinson Building,
Oxford Road, Manchester, M13 9PL.T el: 0161 275 7103 www.medicine.manchester.ac.uk/oeh/research/thor

* Please mark L if seen only for medico-legal reasons, D if seen only for the DWP (formally DSS)

Online reporting - SWORD
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What happens when data are reported
Case reported by physician to THOR

Information exported (web form) or manually
entered (report card) into Access database

Unclear or incomplete information:
• Project assistants contact physician
for further clarification

Information coded by two independent coders
(THOR project assistants)

Coding systems used:
• Diagnosis – ICD10
• Geographical area – Labour Force
Survey Regions
• Occupation – Standard
Occupational Classification
(SOC2000)
• Industry – Standard Industrial
Classification (SIC2007)
• Agent, precipitating event,
task/movement– in-house coding
systems developed with HSE

Differences reconciled by a third person (THOR
research fellow)

Data exported to SPSS (every quarter*)

Data cleaned** – ready for analysis
*Lagged by 3 months to allow for the late reporting of cases
** For example, checking for miscoded data, missing information etc
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Overview of what gets reported (2006-2016)

Structure of presentation

Chest physicians (SWORD)
annual average = 2002
4%

1%

10%

1.
2.
3.
4.

10%

Background and overview of THOR
What gets reported
What the data are used for
The ‘challenges’

4%

Dermatologists (EPIDERM)
annual average = 1826
Asthma

Contact dermatitis

2%

Inhalation accidents

2%
2%
1%

26%
40%

Contact urticaria
Allergic alveolitis

Infectious disease

<1%
1%

Benign pleural disease

<1%
<1%
3%

Mesothelioma

Folliculitis / acne

23%

COPD

Infective
Mechanical

70%

Nail

Lung cancer
Neoplasia
Pneumoconiosis
Other dermatoses

Other

Occupational physicians (OPRA)
annual average = 5644

General Practitioners (THOR-GP)
annual average = 600
4% 2%

2% 3%
Chest

Chest

9%

6%

Skin

Skin
Musc
Musc

31%
56%

35%

Hearing

Hearing

49%

Mental

2%

Mental
Others

Others

1%

Examples of how we look at the data

Structure of presentation

Number of respiratory cases

1400

Over time….

1200

Actual

1000

Estimated

800

1.
2.
3.
4.

600
400
200
0

96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16

Year

By agent….

Rubber materials & chemicals
Preservatives
Nickel & compounds
Hairdressing chemicals
Protective equipment
Epoxy resins
Acrylics & acrylates
Chromium & comounds
P-phenylene diamine (PPD)
Cobalt
Plants
Colophony & flux

By occupation….
Beauticians
Hairdressers
Metal working machine operatives
Nurses
Chefs / cooks
Medical practitioners
Cleaners
Nursing auxiliaries and assistants

0

Kitchen assistants

200

400

600

Background and overview of THOR
What gets reported
What the data are used for
The ‘challenges’

800 1000 1200

Number of cases

Care assistants and home carers

0

50

100

Incidence rate per 100,000 employed
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Outputs from THOR
Annual statistical provision for the Health and Safety Annual
Statistics
SWORD (respiratory physicians), EPIDERM (dermatologists)
Cross-tabulations by diagnosis, year, region, age, gender,
occupation, industry and agent
Annual trends in incidence report
Provide the change in incidence over specified periods for
selected diagnosis including an overview of the statistical
methodology.
Progress reports to HSE and the physicians
Quarterly and annual reports to physicians and HSE (response
rates, cases reported, features)
Biannual progress reports to HSE –official THOR update to HSE;
contractual milestones,

Examples of THOR data informing policy
The HSE pocket book Bakers! – Time to clear the air was developed in response to
THOR data identifying bakers and confectioners as a high-risk group.
The Asthma Workplace Charter, which was developed by Asthma UK in consultation with
the HSE, uses THOR data as the basis for its list of the main occupations at risk from
developing occupational asthma.
THOR data influenced the choice of trades and case studies highlighted on the HSE’s
asthma website.
The House of Lords Science and Technology Committee inquiry into allergy cited
THOR as a source for its statistics (RA expert witness)
THOR data have helped identify HSE priorities for intervention, such as the Bad Hand
Day campaign to raise awareness of, and prevent, work-related dermatitis in the
hairdressing industry.
The HSE ‘Topic inspection pack on the Control of isocyanate exposure in motor
vehicle repair bodyshops cites Epiderm data that vehicle paint sprayers are one of the top10 occupations suffering occupational contact dermatitis.

THOR data and HSE
THOR is one of the main sources of information with which the HSE
(and others) determine their priorities and work programmes on
occupational health
A search for THOR on the HSE’s website will yield hundreds of
documents which make substantial reference to THOR, and more than
50 tables of THOR data.
THOR has been assessed by the UK Statistics Authority in order to meet
the required standard to be classified as ‘national statistics’
THOR data are also used regularly by the HSE to check anecdotal
suspicions against a wider range of evidence.
This helps prioritise activity and provides an evidence base for the HSE’s
campaigns and interventions.

Outputs from THOR
Other ad-hoc reports
In addition to the key recurring outputs, THOR generates occasional
‘ad-hoc’ reports, either requested by HSE and/or arising from issues
identified by COEH researchers. For example:
the impact of reporter ‘fatigue’ on WRIH trends estimates,
methodological issues associated with the calculation of THOR
incidence rates).
Data enquiry service
key strength of THOR is that its longevity has meant that, to date, in
excess of 109,000 cases have been reported to the constituent
schemes.
Thus, a large database exists which can be interrogated to answer
specific questions relating to WRIH and its determinants.

6

12/06/2018

Sources of requests for THOR data
(2002-2016)
6%

N = 678

6%
34%

Work-related ill-health (WRIH) in the rail
industry

Reporting physicians
HSE
Research bodies

23%

Examples of recent HSE data
requests

Industry

WRIH in cleaners
WRIH in the chemicals industry
WRIH in the manufacture of non-metallic
products

Structure of presentation
1.
2.
3.
4.

Background and overview of THOR
What gets reported
What the data are used for
The ‘challenges’

Dermatitis in the rubber manufacturing sector

31%

Respiratory ill health attributed to milk powder /
products, coffee, diacetyl
Ill-health attributed to cotton / fibres / wool
Asthma and dermatitis attributed to
persulphates
Dermatitis attributed to resins and acrylics

25
Money A, Carder M, Hussey L, Agius RM. (2015) The utility of information collected by occupational
disease monitoring systems. Occup Med (Lond) 65 (8): 626-631

Structure of presentation
1.
2.
3.
4.

Background and overview of THOR
What gets reported
What the data are used for
The ‘challenges’
Physician recruitment and retainment

THOR recruitment - ongoing
Identifying and approaching potential recruits (NHS choices, NHS
Clinical excellence awards register, BMJ, specialist registrar)
Publicising THOR-GP to COEH (GP) students undertaking
postgraduate training to diploma level in occupational medicine
(DOccMed)
Ask physicians who decline to join/or withdraw for reason why (and
whether replacement if latter) - advise of option for delegating and/or
‘group’ reporting
Updating recruitment material
Continue to assert our presence via the individual specialist societies
e.g. recruitment material to new members
Further presentations at relevant conferences/meetings
preparation of articles publicising THOR for inclusion in relevant
newsletters/journals

7
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Physician retainment

Benefits of reporting to THOR

Reporting made easy as possible

Physicians provided with regular feedback about what they and others
have reported

– Different methods (postal report card, web form)
– Developing new (more convenient) methods: exporting data from
extant database, mobile phone app
– Reporting guidelines provided
– Reporting criteria not too stringent (inclusive)
– Group reporting
– Delegating the reporting task (e.g. to a clinical nurse specialist)
– Not asking for too much information/overburdening the physician

Quarterly and annual reports (digest and interpretation of recent data,
plans for future THOR activity, and occasional articles such as ‘why I report
to THOR’)
Ad-hoc enquiry service : typically cases of diagnosis ‘x’ in occupation ‘y’,
attributed to agent ‘z’.
Over 600 enquiries (40% from THOR physicians)
Annual advisory committee meetings and annual symposium: learn about
recent research within their speciality, share ideas and inform and
influence future plans for THOR

A survey of THOR participants in 2011 suggested that it took between two
and five minutes to report a case to THOR, with a general consensus that the
benefits obtained from participating in THOR far outweighed the time spent
reporting.

Encouraged to actively collaborate with THOR researchers to publish work
based on THOR data
EELAB (Electronic, Experiential Learning, Audit and Benchmarking)

Number of SWORD reporters versus
number of consultants on BTS* list
1400

Number of dermatologists in EPIDERM compared to
number of consultants on BAD list

BTS
900

SWORD

1000
800

800
SWORD reporters as a percentage of BTS list

Number of dermatologists

Number of reporters

1200

2010 = 46%
2016 = 32%

600
400
200
0

700

EPIDERM reporters
BAD list

600
500

% BAD in EPIDERM
57% in 2005
32% in 2015

400
300
200
100

Year
0
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

*Increase in consultant numbers from 2010 probably a result of
improvement in data collection.

31

32
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Number of OPRA and THOR-GP reporters
800

Outcome of recruitment approaches
Approached
54 69

33

46

57

132

32

124

74

47

100%

OPRA
THOR-GP

700

90%
80%

600

Number of reporters

70%
500

60%
Percentage not replied

50%

400

Percentage no
40%

300

Percentage yes

30%
200
20%
100

10%
0%

0

2013

2014

2015

2016

EPIDERM

2017

2013

2014

2015

2016

2017

SWORD

33

Year

Outcome of recruitment approaches in
2016, SWORD (chest physicians)

Structure of presentation

Total approached = 71

7, 10%
4, 6%

2016 starters = 15
Core = 2
Sample = 13

59, 84%

Number replied yes

6 recruited as sample
1 recruited as core
Recruitment source = specialist info

Number replied no

2016 leavers = 20
10 = retired
4 = no reason given
3 = not appropriate
1= no time
1 = little clinical work
1 = moved hospital - replaced
by locum

Number not replied

1.
2.
3.
4.

Background and overview of THOR
What gets reported
What the data are used for
The ‘challenges’
Physician recruitment and retainment
Reporter ‘fatigue’

Reasons:
• No time
• Little clinical work
• Not appropriate
• No reason given
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Zero case reports: might
might some be false zeros?

Response rates* by year

Scenario where false zeros might arise:
100

EPIDERM

SWORD

OPRA

THOR-GP

Reporter too busy / too tired /on holiday…
….Receives a reminder that he/she has not responded.
…..Still busy…..decides to send back a ‘zero case’ report

90
80

Percentage

70
60

Hypothesis:
Hypothesis:

50
40

This behavior :

30

might increase with membership time (‘reporting fatigue’)***

20
10

might be more common in holiday months (August/December)

0

***If true, there would be a false trend towards lower incidence rates
over time

Year

*Number of cards returned/number of cards sent out

Are Excess Zeros Present?
EPIDERM
1996-2012
‘sample’

OPRA
1996-2012
‘sample’

‘core’

‘core’

Structure of presentation

SWORD
1999-2012
‘sample’

‘core’

1.14*
(1.06,1.22)

1.09*
(1.05,1.12)

1.48*
(1.25,1.75)

0.99
(0.97,1.01)

1.04
(0.94,1.14)

1.05*
(1.02, 1.08)

Peak Hol(Aug/Dec)
OR (95% C.I)

1.13
(0.70, 1.83)

1.34
(0.94,1.90)

2.35*
(1.27,4.37)

1.25*
(1.04,1.51)

1.40
(0.79, 2.46)

1.19
(0.90, 1.58)

Prob of Excess Zero
.2
.4
.6

.8

Membership Yr
OR (95% C.I)

1.
2.
3.
4.

Background and overview of THOR
What gets reported
What the data are used for
The ‘challenges’

0

Physician recruitment and retainment
Reporter ‘fatigue’
Data representativeness
0

5

10
Scheme Membership Year

15

EPIDERM-Core

EPDERM-Sample

OPRA-Core

OPRA-Sample

SWORD-Core

SWORD-Sample

20
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Some of the data issues..
Data not representative of the (working) population as a whole
• E.g. OPRA – occupational physician coverage in the UK biased towards
public sector and larger industries.
• Applying national population estimates to estimate incidence
inappropriate (carried out specific denominator surveys)
Data incomplete
• E.g. SWORD and EPIDERM – cases under-reported because of physician
non-participation, non-response, under-recognition,
• Applying national population estimates to estimate incidence would lead
to rates being underestimated (methods developed to adjust for some of
these factors)
The influence of changes in referral patterns on trends– THOR data may not
be capturing certain diagnoses e.g. neoplasia, mesothelioma (cases
increasingly seen by other specialists such as oncologists)

Structure of presentation
1.
2.
3.
4.

Background and overview of THOR
What gets reported
What the data are used for
The ‘challenges’

Physician recruitment and retainment
Reporter ‘fatigue’
Data representativeness
5. The solutions – to discuss!
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Digital Data Collection
Professor Niels Peek
Health eResearch Centre
Connected Health Cities
The University of Manchester

21st century occupational health reporting and surveillance,
Thomas Ashton Institute, 29th Mar 2018
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Patient portals

2
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CareLoop

ClinTouch: experience sampling
•
•
•

Experience sampling methodology
User responds on a touch-screen
mobile phone
Validated against the Positive and
Negative Syndrome Scale
(PANSS) for measuring symptom
severity in schizophrenia

http://www.clintouch.com

CareLoop clinician interface

Experience sampling

Daily

Knee Osteoarthritis:
Linking Activity and Pain

Weekly

Monthly

Activity phenotyping using GPS data
2. Detection of geolocation visited
1. Raw GPS
data

3. Geolocations
visited

6. Type of places and activities
recognition

Swimmi
ng pool

Volleyb
all

Sport

4. Identification of places visited
5. Places
visited
semantic
enrichment

7. Out-of-home
activities
Combining self-reported data with sensor data

Difrancesco et al. Out-of-home activity recognition from GPS data in schizophrenic patients.
IEEE 29th International Symposium on Computer-Based Medical Systems (CBMS 2016).
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Citizens' Juries

Information governance and trust

100 Ways of Using Data to Make Lives Better
A series from The Farr Institute of Health Informatics Research showcasing the UK’s most significnt ex amp l es of us i ng dat a in res ear ch

Health Data on Trial: The Citizens’ Juries
Citizens consider a tricky question about health records, ‘to what extent should patients control access to patient records?’, in a
jury designed by The University of Manchester to explore whether the public’s opinion can change when presented with evidence.

DataWell - GMCHC infrastructure

HeRC Trusted Research
Environment

NHS

Dat aWell

CHC

Anonymised
Patient Data

Identifiab le
Patient
Data

Anonymised
Patient Data

Identifiab le
Patient
Data

• openStack private cloud build on 450 cores with
150Tb of storage (+ link to the N8 HPC)

Aggregation
Normalisation
Linking
Anonymisation

Identifiab le
Patient
Dat a

Anonymised
Patient Data

DataWell
Accelerator
Feed

Dat a Transfer

• Direct connection to the NHS N3 network

DataWell
Exchange

CHC / HeRC Trustwort hy
Research Environment

controlled environment
no proliferation of datasets
no re-identification
audit trail

• ISO 27001 certified Information Security
Management System (ISMS)

Summary

Thank you
•

Active reporting of incident cases by GPs through the EHR

•

Recognition of incident cases through Machine Learning
and text mining

•

Estimation of incidence through other routine data sources

•

Active data collection by patients

•

Passive data collection by patients

Niels Peek
MRC Health eResearch Centre
The University of Manchester, UK
niels.peek@manchester.ac.uk
@NielsPeek
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Some history: the industrial revolution

Health
Healthand
andSafety
Safety
Executive
Executive

21st Century Occupational
Health Reporting and
Surveillance

1833 HM Factories Inspectorate formed

1843 Mines Inspectorate formed

1895 Quarry Inspectorate formed

Professor Andrew Curran
1911 Health and Safety Research facility established

Chief Scientific Adviser,
Director of Research

1959 Nuclear Inspectorate formed

More recent history: the risk revolution
1972 Robens Report

“The primary responsibility for doing something about the present
levels of occupational accidents and disease lies with those who
create the risks and those who work with them.”
1974 Health and Safety at Work etc. Act

• Goal setting legislation
• Supported by guidance and codes of practice

What is a Goal-Based System?

Legal duty lies with
the organisation that
creates and benefits
from the risk

Not prescriptive

Covers design
construction, operation
maintenance and
decommissioning

Set goals for
performance

• Encouraging a culture of continuous improvement

1975 Health and Safety Executive formed

A single body with responsibility to enforce health and safety
legislation in all work places

A System Underpinned by Evidence

Framework for
dialogue

E.g. use of risk criteria

UK Employee fatalities since 1900
1908-1913
1st Coal dust
experiments

REGULATION
POLICY

SOLUTIONS

Partnership

EVIDENCE

1

EU Fatalities (rate since 1994)

WHAT ABOUT HEALTH?

HSE Strategy

THE CONTEXT

http://www.hse.gov.uk/strategy/strategy-document.htm

HSE Strategy

Approach

2

Prioritisation: Mesothelioma

Prioritisation: Stress

Prioritisation: MSD

Occupational Health Providers

4

Top 5 health conditions caused/made
worse by the workplace that you see
in your practice

3

•

Similar picture to the previous
slide

•

Highest rank dominated by mental
health

•

Musculoskeletal disorders
dominated second highest rank

•

As rank decreases, skin and
hearing problems mentioned more
but not vibration disorders

•

Breathing/lung problems now
mentioned more as rank
decreases

Rank

5
(highest)

2
1
(lowest)
All
combined
0

20

Mental health
Breathing/lung problems

Apprentices and Young Workers’
survey - What do you think are the main health

40
60
% of responses

80

100

Musculoskeletal disorders
Vibration disorders

Cancer

Skin problems

Hearing problems

Heart/circulatory problems

Neurological conditions

Infectious disease

Other type of complaint

Other

Apprentices and Young Workers’ survey

issues in your workplace?
What do you think are the main health issues in your workplace? (N =
1061)

What do you think will be the most important health issues in British
workplaces generally in the future?
(N = 724)

180

180

160

160

140

140

120

120

Frequency

Frequency

200

100
80

16.4%
12.8%

60

80
60

9.6%
40

100

7.3%

7.2%

20

22.5%
14.9%

40

10.4%

20

0

7.7%

7.6%

Office-based and
computer working

Fatigue and
workload

0

Stress, depression or
anxiety

Musculoskeletal
disorders

Organisational
Breathing or lung
Practices and culture
problems
Emerging Themes

Fatigue and
workload

Stress, depression or
Organisational
anxiety
Practices and culture

Musculoskeletal
disorders
Emerging Themes

3

Apprentices and Young Workers’
survey - What do you think are the main health
issues in your workplace?
1. Stress
“The pressure some team members are under,
it causes stress. I feel this is a factor that
should be focused on.”

2. Musculoskeletal disorders
Back ache, neck ache and any other manual
handling or office based related illnesses”
.”

3. Organisational practices and culture
“The attitudes of staff and management towards
the health of their workforce's. While all
workplaces may have written procedures, in my
experience they are seldom put in to full
practice.”

4. Breathing or lung problems
“Dust and grit in the lungs”

“
5.Fatigue and workload
“Lack of breaks during long work days, or
insufficient time clean/employ cross infection
measures.”
http://webcommunities.hse.gov.uk/connect.ti/WHEC/groupHome

HSE Strategy

HSE Plans

Accountability

http://webcommunities.hse.gov.uk/connect.ti/WHEC/groupHome
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Science and Evidence Strategy

HSE’S SCIENCE

HSE Foresight Centre

Areas of Interest includee…
Everything Everywhere Connected – the
Internet of Things

Work Any Time, Any Place, Any Space

Wearable Health and Safety
What’s Real and What’s Not? – Immersive
Technologies
Co-worker or Cobot?
Backseat drivers
Advanced Manufacturing – Additive
Manufacturing
Welcome to the Cognitive Era
Advanced Materials - Composites

HSE’s Science Hubs

Priority Research Hub Leads

5

Roles and responsibilities the HSE Science Hub leads

Overview of HSE Science Hubs

1. To provide technical leadership across HSE in the area identified
2. To identify research gaps and formulate research questions to
address them
3. To ensure HSE priorities and regulatory context are reflected in the
work of science hubs
4. To ensure our science and research meet the future challenges
and opportunities
5. To identify commercial opportunities

Regulatory
Frameworks
Joseph Januszewski

Lessons
Learned

Future
Evidence

Steven Naylor

Yiqun Chen

Science & Evidence
Investment

Health at Work

6. To develop a programme of work and to evaluate the impact of the
programme outcomes
7. To ensure the programme outcomes are communicated to HSE
and the wider H&S system

Demographics

Nick Warren

Helen Beers

British Asset
Base

Future Regulatory Frameworks - Who owns the
risk in an increasingly complex workplace?

Demographic Change - What is the health and safety
impact of demographic change and how do we
manage it?

Shared assets

Artificial
Intelligence
Industry 4.0 inc
autonomous
systems and
human/robotic
interface

Connected
workplaces

Big data and
algorithmic
decision making

Appropriate Interventions - What
should HSE be doing to achieve more
effective intervention for the industrial
asset base?

Health at Work - Understanding the
interaction between work and non-work
factors on health
To what extent does work contribute to ill-health conditions?
How does ill-health affect work?
What should HSE do? What works? Who else ought HSE be working with?
Are levels of work-related ill-health decreasing? To what extent has HSE contributed?

What will the future asset base look like

6

Developing the HSE measuring strategy -

The right evidence for the Future

Making best use of new data collection, modelling and analytical techniques to
provide insight for our decisions on prioritization, targeted intervention, tracking
progress and evaluation of impact

Vision:
To take a long term view in the development of the evidence base that can
support HSE’s long term strategic approach
Scope:

Supporting decisions on:

•

Data collection systems

• Targeted intervention

•

Analytical techniques

• Prioritisation

•

Measurement strategy

• Tracking progress

•

Research

• Evaluation of impact

Evidence will be:
• Credible
• Fit for purpose

• Identification of
new/emerging risks

Development will be:
• Coherent
• Strategic / future proofed
• Focused on priority areas

Principles

1 To provide a framework for better use of measurements across HSE
2 To give a new focus on measuring behavioral changes, exposure reductions and
disease
3 To ensure measurements are underpinned by scientific evidence
4 To link measurement priorities to HSE strategic and business plans
5 To allow the best possible longitudinal assessment of progress over time
6 To be able to estimate the potential national level impact and long term impact
7 To have a system in place to access, manage, link and utilize existing data
8 To generate real-time intelligence as far as practically possible
9 To enable effective communication for translation of evidence into actions

HSE Measuring Strategy
Measuring and evaluating the step changes made by interventions

Science

Disease and Illhealth

Social Research

Control of
Exposure
E

E

Opportunity for a future
occupational health reporting and
surveillance approach?

Behaviours

Insight

Attitudes

E

Time

Requirements

•
•
•
•
•
•

Component vs system
Manual vs automated

How will we pay for it?

Expert vs citizen
Rapid alert vs national statistics
National vs international
Ouput vs outcome vs impact

7

Shared Research

SHARED RESEARCH

Shared Research

•
•
•
•

Many problems to address
Pace of change has increased
HSE solutions vs system solutions
Science hubs give focus: themes being
developed

Shared Research Ecosystem
Partners

•
•
•
•

Public: private partnership

Themes

From shared problems to shared solutions
Unique insights
Develops practical, real-world, evidence based
solutions

Science and Evidence Strategy

Why?
What is the impact of work on health (health
on work?) and do HSE’s interventions have
a positive impact on prevention?

8

Conclusions

Conclusions

Health
Healthand
andSafety
Safety
Executive
Executive

Thank you
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Presentation outline
21st century occupational health reporting and surveillance

• Overview of current reporting processes

29th March 2018

Physician engagement
Dil Sen

and

Martin Seed

• Trends in reporter numbers and
engagement
• Barriers to reporting

Clinical Senior Lecturers at the Centre for Occupational & Environmental Health

• Potential solutions for discussion

THOR – from the beginning….
1989 –

SWORD for respiratory and occupational physicians

1993 –

EPIDERM (skin)

1996 – 2015

SIDAW (infectious diseases)

1997 – 2006

OSSA (audiology)

1999 – 2009

MOSS (musculoskeletal), SOSMI (stress and mental illness)

1996 –

OPRA (occupational physicians)

Reporting process & tools

Card

vs

Electronic

SWORD

2002 –

Collective scheme name changed from ODIN to THOR

2005 -

THOR-GP electronic reporting only

2006 -

THOR-Extra

2007 2011 – 2012

Web based reporting introduced as option for all schemes
Report card emailed (to print). Big fall in response so
posting of cards resumed

2011

EELAB

EPIDERM

OPRA

Electronic reporting
also available

1
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THOR-GP – web reporting only

TRENDS
In reporting numbers etc.

Responses from consultant chest physicians
in SWORD (2002-2016)

Number of SWORD reporters 1999-2016
100

600

sample reporters

core reporters

active reporters

550
80

450

Percentage

Number of reporters

500

400
350
300

No return

60

Returned
without
cases

40

250
200

20

Returned
with
cases

150
100

0

50
0

Year

Percentage of returns by method of
reporting - SWORD

CORE

2016 response rates (CORE)

2016 response rates (SAMPLE)

Core: 19
Average response rate = 52%
40% with cases
12% with no cases

Sample: 399
Average response rate = 54%
13% with cases
41% with no cases

Number of EPIDERM reporters 1996-2016

SAMPLE

2
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Responses from consultant dermatologists
EPIDERM 2006-2016

2016 response rates
Sample: 126
Average response rate = 64%
23% cards with cases
41% cards with no cases

Percentage of returns by method of
reporting – EPIDERM

2016 response rates
Core: 20
Average response rate = 64%

CORE

48% cards with cases
16% cards with no cases

SAMPLE

Percentage of returns by method of
reporting - OPRA
100%
90%
80%

Phone

70%

Card

60%

Email

50%

Webform

40%
30%
20%
10%
0%

SAMPLE

CORE

Potential barriers to recruitment

BARRIERS
to reporting?

•
•
•
•
•
•

Lack of publicity / awareness
Possible lack of insight into occupational causation
Yet another commitment for a new consultant take on
What’s in it for me?
Does the scheme result in any benefit to worker health?
Likely other unrecognised barriers……

Potential barriers to full engagement by existing reporters
•
•
•
•
•

Access to reporting tools
Time commitment
Indecision on whether the case should be reported
Fall in motivation with time – ‘reporter fatigue’
Likely other factors………
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Recent efforts to improve reporter number & engagement

Outcome of recruitment approaches - SWORD
132

• Reporter recruitment approaches

32

Approached
124

71

100%
90%

• Development of interactive learning and CPD
opportunities in the web platforms for OPRA and THORGP - EELAB

80%
70%
60%

Percentage not replied

50%

Percentage no
40%

Percentage yes

30%
20%
10%
0%
2013

2014

2015

2016

SWORD

OPRA Outcome of recruitment approaches
(January 2016 – December 2016)

EPIDERM Outcome of recruitment
approaches (January 2016 – December 2016)

2016 leavers = 21
11 retired
10 withdrawn
• Little or no clinical
work (1)
• Left post (2)
• No time (2)
• No reason (5)

*12 joined (5 recruited from
previous year)
1 core (replacement)
11 sample (2 replacements / 9
from ‘Specialist Info’)

Reasons:
• Too busy = 2
• No reason = 1

•
•

3 core
3 sample

•

1 retired

EELAB – usage by OPRA and
THOR-GP
POSSIBLE SOLUTIONS?
For discussion

• Since Sept 2016, audit, benchmarking and module displays accessed by
14 reporters on 24 individual dates
• Since Jan 2017, 24 users accessed CPD modules (55 users in last 3
years): Back pain 5, Bullying 2, Depression 3, Occupational asthma 3,
Occupational Dermatoses 7, WRULD 4

4
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Other possibilities to improve physician
engagement in reporting

OH NURSE Reporting?
n=151

n=79

• Encouragement of electronic vs card reporting:
• ‘How to report to OPRA’ article in preparation for Occupational
Medicine
• If the majority continue to prefer card vs electronic should we
develop adaptations to simple the paper based reporting?
• Survey reasons for ‘zero returns’
• Given that most people carry a mobile phone these days is there
scope for an ‘app’ to facilitate reporting and other web based
interaction e.g. EELAB?
• Build on existing EELAB – possible application to SWORD and
EPIDERM?
• Further ideas to be discussed at this workshop………………..

Workshop discussion themes……….
• How to increase reporter numbers…using others eg.
OHNs?
• How to improve engagement of existing reporters?
• How to increase transition from card to electronic reporting?
• Expanding on existing web features such as EELAB?
• Other technological innovations e.g mobile phone apps?

Any questions?

5

Electronic Health Records

What was supposed to happen

EHRs

Primary Care Databases

Have the potential to bring huge benefits to patients

Analysing Electronic Health Records

can speed up clinical communication
reduce the number of errors
assist doctors in diagnosis and treatment

Evan(gelos) Kontopantelis

Research quality augmented with added level of detail?
patient level factors can be taken into account
subgroup analyses are made easy
statistically, analyses can be more powerful

Division of Informatics, Imaging and Data Sciences
Faculty of Biology, Medicine and Health
University of Manchester

But...
(even more) confidentiality issues arise
much work and advanced computer skills
usually no randomisation...

Manchester, 29 Mar 2018
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Examples
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So, Electronic Health Records (EHRs) then?
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Statistical analysis Methods

6

Tools

7

Summary
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Electronic Health Records

The unique UK Primary Care Databases

EHRs

...more relevant than ever?

Have the potential to bring huge benefits to patients
can speed up clinical communication
reduce the number of errors
assist doctors in diagnosis and treatment

The Clinical Practice Research Datalink (CPRD)

Research quality augmented with added level of detail?

The Health Improvement Network (THIN)

patient level factors can be taken into account
subgroup analyses are made easy
statistically, analyses can be more powerful

QResearch
ResearchOne

But...
6

Tools

7

Summary
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Primary Care Databases

The Clinical Practice Research Datalink

The Clinical Practice Research Datalink

The Health Improvement Network database

CPRD

CPRD

THIN

Established in 1987, with only a handful of practices

Established in 1987, with only a handful of practices

Since 1994 owned by the Secretary of State for Health
In July 2012:

Since 1994 owned by the Secretary of State for Health
In July 2012:

644 practices (Vision system only: in Eng mainly London, SE, SC,
NW, WM; see /pubmed/23913774)
13,772,992 patients (≈5m active)
covering ≈7.1% of the UK population

Established in 2003 as a collaboration between In Practice
Systems Ltd and CSD Medical Research UK (EPIC)
Now part and parcel of UCL
In May 2014:

644 practices (Vision system only: in Eng mainly London, SE, SC,
NW, WM; see /pubmed/23913774)
13,772,992 patients (≈5m active)
covering ≈7.1% of the UK population

562 practices (Vision system, 50-60% overlap with CPRD)
11.1m patients (3.7m active)
covering ≈6.2% of the UK population

Access to whole database costs ≈£130,000 pa

Access to whole database costs ≈£130,000 pa

Usually 4-year license which costs £119,000

Offers the ability to extract anything adequately recorded in
primary care and construct a usable dataset

Offers the ability to extract anything adequately recorded in
primary care and construct a usable dataset

Similar structure to CPRD and possibly more efficient patient
matching for socio-demographic characteristics
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562 practices (Vision system, 50-60% overlap with CPRD)
11.1m patients (3.7m active)
covering ≈6.2% of the UK population

Access to whole database costs ≈£130,000 pa
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The Health Improvement Network database

QResearch

ResearchOne

THIN

Collaboration with the University of
Nottingham
In May 2014 reports:

Established in 2003 as a collaboration between In Practice
Systems Ltd and CSD Medical Research UK (EPIC)
Now part and parcel of UCL
In May 2014:

Usually 4-year license which costs £119,000

Datasets limited to 100k patients for
externals

Similar structure to CPRD and possibly more efficient patient
matching for socio-demographic characteristics

Publication list, 90-95%: Vinogradova,
Coupland and/or Hippisley-Cox
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Uniformity of SystmOne and central databases for TPP systems
likely to provide better quality data at lower cost
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ResearchOne

Collaboration between TPP and the University of Leeds
In May 2014 reports:

??? practices (SystmOne: Yorkshire&H, East Mid, East Eng, NE)
GP, Community Care, Hospital Care.
30m research records
covering ≈?% of the UK population
costs?

Datasets limited to 100k patients for
externals
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New potentially important player

Collaboration between TPP and the University of Leeds
In May 2014 reports:

754 practices (EMIS systems: biggest
UK provider)
over 13m patients (??m active)
covering ≈7% of the UK population?
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GP clinical systems

Export format

Export format

"Spatial distribution of clinical computer systems in primary care...", BMJ Open 2018

from SQL

from SQL

(0,6 of patient population share

9LVLRQ of patient population share

(90,100]
(80,90]
(70,80]
(60,70]
(50,60]
(40,50]
(30,40]
(20,30]
(10,20]
[1,10]
None

Broken down to numerous tables, due to data volume

Text files need to be imported into powerful analysis/database
management software
Some of the reliable information available:

Text files need to be imported into powerful analysis/database
management software
Some of the reliable information available:

Birth year, sex, BMI
Clinical, referral, therapy, test and immunisation events

(90,100]
(80,90]
(70,80]
(60,70]
(50,60]
(40,50]
(30,40]
(20,30]
(10,20]
[1,10]
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Birth year, sex, BMI
Clinical, referral, therapy, test and immunisation events

All events are entered in codes (lookup tables available)

All events are entered in codes (lookup tables available)

Everything (likely to be recorded) can be identified, provided one
knows which codes to look for and where

Everything (likely to be recorded) can be identified, provided one
knows which codes to look for and where

BUT a manual search on all the codes is not possible

BUT a manual search on all the codes is not possible
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Primary Care Databases structure

How to extract a cohort

How to extract a cohort

based on CPRD

Size of the tables prohibits looking at codes one by one
Event files
Clinical: all medical history data (symptoms, signs and diagnoses)
Referral: information on patient referrals to external care centres
Immunisation: data on immunisation records
Therapy: data relating to all prescriptions issued by a GP
Test: data on test records

Look-up files

Primary Care Databases

Process involves heavy code writing, hence use of an appropriate
statistical package essential (Stata, R, SAS)

String search in Medical codes: ’diab’ ’mell’ ’iddm’ ’niddm’
String search in Product codes file: ’insulin’ ’sulphonylurea’
’chlorpropamide’ ’glibenclamide’
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Additional data
∗ =extra cost †=subset of ≈ 60% of practices that agreed to linkages

based on CPRD

Free-text∗
Hospital Episode Statistics data†

Event files
Clinical: all medical history data (symptoms, signs and diagnoses)
Referral: information on patient referrals to external care centres
Immunisation: data on immunisation records
Therapy: data relating to all prescriptions issued by a GP
Test: data on test records

Look-up files

Clinicians go through draft lists and select relevant codes
Using the finalised code lists we search for events in the Clinical,
Referral, Immunisation, Therapy and Test files
Process involves heavy code writing, hence use of an appropriate
statistical package essential (Stata, R, SAS)

Primary Care Databases

Detailed admitted or outpatient data∗
General info on admission

Office of National Statistics data†
Death (in addition to CPRD estimated death)
Patient LSOA deprivation (Townsend or IMD)

Specific condition registries†

Medical codes: Read codes, ≈100k available
Product codes: ≈80k available
Test codes: ≈300 available

Kontopantelis (FBMH)

Clinicians go through draft lists and select relevant codes
Using the finalised code lists we search for events in the Clinical,
Referral, Immunisation, Therapy and Test files

Example (Search terms for diabetes)
Read code search in Medical codes file: ’C10’ ’XaFsp’

Medical codes: Read codes, ≈100k available
Product codes: ≈80k available
Test codes: ≈300 available

Kontopantelis (FBMH)

Instead we use search terms to identify potentially relevant codes
in the look-up tables and create draft lists

Cancer registry data (CPES, SACT)∗
Cardiovascular disease registry data (MINAP)∗
Mental Health Dataset (MHDS)∗
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∗ =extra cost †=subset of ≈ 60% of practices that agreed to linkages

Size of the tables prohibits looking at codes one by one
Instead we use search terms to identify potentially relevant codes
in the look-up tables and create draft lists

Free-text∗
Hospital Episode Statistics data†

Clinicians go through draft lists and select relevant codes
Using the finalised code lists we search for events in the Clinical,
Referral, Immunisation, Therapy and Test files

Example (Search terms for diabetes)

Process involves heavy code writing, hence use of an appropriate
statistical package essential (Stata, R, SAS)

String search in Medical codes: ’diab’ ’mell’ ’iddm’ ’niddm’
Read code search in Medical codes file: ’C10’ ’XaFsp’
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Office of National Statistics data†
Death (in addition to CPRD estimated death)
Patient LSOA deprivation (Townsend or IMD)

Specific condition registries†

String search in Product codes file: ’insulin’ ’sulphonylurea’
’chlorpropamide’ ’glibenclamide’
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Cardiovascular disease registry data (MINAP)∗
Mental Health Dataset (MHDS)∗
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Occupational health

Occupational health

∗ =extra cost †=subset of ≈ 60% of practices that agreed to linkages

but some options exist

but some options exist

Free-text∗
Hospital Episode Statistics data†

Possible to issue a questionnaire to GPs and health workers
Large cost; e.g. for the CPRD, per response:

Detailed admitted or outpatient data∗
General info on admission

Small questionnaire (1-4 questions) => £70
Medium questionnaire (5-9 questions) => £90
Large questionnaire (10+ questions) => £120

Office of National Statistics data†
Death (in addition to CPRD estimated death)
Patient LSOA deprivation (Townsend or IMD)

Specific condition registries†
Cancer registry data (CPES, SACT)∗
Cardiovascular disease registry data (MINAP)∗
Mental Health Dataset (MHDS)∗
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NIHR SPCR funded work on GP Burnout: drivers and variability

Can calculate workload per practice or health worker and changes
over time, as standard

Can calculate workload per practice or health worker and changes
over time, as standard
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Death (in addition to CPRD estimated death)
Patient LSOA deprivation (Townsend or IMD)

Specific condition registries†
Cancer registry data (CPES, SACT)∗
Cardiovascular disease registry data (MINAP)∗
Mental Health Dataset (MHDS)∗
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NIHR SPCR funded work on GP Burnout: drivers and variability
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Statistical analysis Methods

Can calculate workload per practice or health worker and changes
over time, as standard
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Summary

Small questionnaire (1-4 questions) => £70
Medium questionnaire (5-9 questions) => £90
Large questionnaire (10+ questions) => £120

Office of National Statistics data†
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Outline

Possible to issue a questionnaire to GPs and health workers
Large cost; e.g. for the CPRD, per response:

Detailed admitted or outpatient data∗
General info on admission

Primary Care Databases

Small questionnaire (1-4 questions) => £70
Medium questionnaire (5-9 questions) => £90
Large questionnaire (10+ questions) => £120

NIHR SPCR funded work on GP Burnout: drivers and variability

Additional data
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Occupational health

Occupational health

Non-incentivised aspects of care

look away...

but some options exist

Sample of 148 representative practices from the CPRD

Achievement rates improved
for most indicators in the
pre-incentive period

Needlesticks/sharps injuries
Manual handling

Possible to issue a questionnaire to GPs and health workers
Large cost; e.g. for the CPRD, per response:

Slips, trips and falls

Significant initial gains in
incentivised indicators but no
gains in later years

Small questionnaire (1-4 questions) => £70
Medium questionnaire (5-9 questions) => £90
Large questionnaire (10+ questions) => £120

Stress at work
Pre-appointment checks
Rehabilitation

NIHR SPCR funded work on GP Burnout: drivers and variability

Immunisation

Can calculate workload per practice or health worker and changes
over time, as standard

Health monitoring

By 2006-7 achievement rates
significantly below those
predicted by pre- trends

0HDQ DFKLHYHPHQW UDWH RI  JHQHUDO SUDFWLFHV IRU TXDOLW\ RI FDUH LQGLF
JURXSHG E\ DFWLYLW\ DQG ZKHWKHU WKH\ ZHUH LQFHQWLYLVHG XQGHU WKH 42)
PHDQ UDWH LV WKH PHDQ RI WKH DGMXVWHG
PHDQV IRU WKH LQGLYLGXDO LQGLFDW
RESEARCH
BMJ G GRL EPMG

Effect of financial incentives on incentivised and
non-incentivised clinical activities: longitudinal
analysis of data from the UK Quality and Outcomes
Framework

Health promotion, education and training

7LP 'RUDQ clinical research fellow  (YDQJHORV .RQWRSDQWHOLV research associate  -RVH 0 9DOGHUDV
clinical lecturer  6WHSKHQ &DPSEHOO senior research fellow  0DUWLQ 5RODQG professor of health
services research  &KULV 6DOLVEXU\ professor of primary healthcare  'DYLG 5HHYHV senior research
fellow 

Substance misuse

7R LQYHVWLJDWH ZKHWKHU WKH LQFHQWLYH VFKHPH IRU 8. JHQHUDO
SUDFWLWLRQHUV OHG WKHP WR QHJOHFW DFWLYLWLHV QRW LQFOXGHG LQ WKH VFKHPH
/RQJLWXGLQDO DQDO\VLV RI DFKLHYHPHQW UDWHV IRU  DFWLYLWLHV 
LQFOXGHG LQ LQFHQWLYH VFKHPH  QRW LQFOXGHG VHOHFWHG IURP 
LGHQWLILHG LQGLFDWRUV RI TXDOLW\ RI FDUH
 JHQHUDO SUDFWLFHV LQ (QJODQG   SDWLHQWV 
$FKLHYHPHQW UDWHV SURMHFWHG IURP WUHQGV LQ
WKH SUHLQFHQWLYH SHULRG  WR  DQG DFWXDO UDWHV LQ WKH ILUVW
WKUHH \HDUV RI WKH VFKHPH  WR  

Kontopantelis (FBMH)
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$FKLHYHPHQW UDWHV LPSURYHG IRU PRVW LQGLFDWRUV LQ WKH
SUHLQFHQWLYH SHULRG 7KHUH ZHUH VLJQLILFDQW LQFUHDVHV LQ WKH UDWH RI
LPSURYHPHQW LQ WKH ILUVW \HDU RI WKH LQFHQWLYH VFKHPH  IRU  RI
WKH  LQFHQWLYLVHG LQGLFDWRUV $FKLHYHPHQW IRU WKHVH LQGLFDWRUV UHDFKHG
D SODWHDX DIWHU  EXW TXDOLW\ RI FDUH LQ  UHPDLQHG KLJKHU
WKDQ WKDW SUHGLFWHG E\ SUHLQFHQWLYH WUHQGV IRU  LQFHQWLYLVHG LQGLFDWRUV
7KHUH ZDV QR RYHUDOO HIIHFW RQ WKH UDWH RI LPSURYHPHQW IRU
QRQLQFHQWLYLVHG LQGLFDWRUV LQ WKH ILUVW \HDU RI WKH VFKHPH EXW E\ 
DFKLHYHPHQW UDWHV ZHUH VLJQLILFDQWO\ EHORZ WKRVH SUHGLFWHG E\
SUHLQFHQWLYH WUHQGV
7KHUH ZHUH VXEVWDQWLDO LPSURYHPHQWV LQ TXDOLW\ IRU DOO
LQGLFDWRUV EHWZHHQ  DQG  ,PSURYHPHQWV DVVRFLDWHG ZLWK
ILQDQFLDO LQFHQWLYHV VHHP WR KDYH EHHQ DFKLHYHG DW WKH H[SHQVH RI VPDOO
GHWULPHQWDO HIIHFWV RQ DVSHFWV RI FDUH WKDW ZHUH QRW LQFHQWLYLVHG

2YHU WKH SDVW WZR GHFDGHV IXQGHUV DQG SROLF\ PDNHUV ZRUOGZLGH
KDYH H[SHULPHQWHG ZLWK LQLWLDWLYHV WR FKDQJH SK\VLFLDQVࣕ
EHKDYLRXU DQG LPSURYH WKH TXDOLW\ DQG HIILFLHQF\ RI PHGLFDO
FDUH 6XFFHVV KDV EHHQ PL[HG DQG DWWHQWLRQ KDV UHFHQWO\ WXUQHG
WR SD\PHQW PHFKDQLVP UHIRUP LQ SDUWLFXODU RIIHULQJ GLUHFW
ILQDQFLDO LQFHQWLYHV WR SURYLGHUV IRU GHOLYHULQJ KLJK TXDOLW\
FDUH ,Q  LQ WKH 8. WKH 4XDOLW\ DQG 2XWFRPHV )UDPHZRUN
42) ZDV LQWURGXFHG࣓D PHFKDQLVP LQWHQGHG WR LPSURYH
TXDOLW\ E\ OLQNLQJ XS WR  RI JHQHUDO SUDFWLWLRQHUVࣕ LQFRPH
WR DFKLHYHPHQW RI SXEOLFO\ UHSRUWHG TXDOLW\ WDUJHWV IRU VHYHUDO
FKURQLF FRQGLWLRQV

6KRXOG WKHVH LQFHQWLYHV VXFFHHG WKH SRWHQWLDO EHQHILWV IRU
SDWLHQWV ZLWK WKH UHOHYDQW FRQGLWLRQV DUH FRQVLGHUDEOH ,QFHQWLYHV
PLJKW DOVR LPSURYH JHQHUDO RUJDQLVDWLRQ RI FDUH EHQHILWLQJ
SURFHVVHV DQG FRQGLWLRQV EH\RQG WKRVH FRYHUHG E\ WKH
LQFHQWLYHV )LQDQFLDO LQFHQWLYHV KDYH VHYHUDO SRWHQWLDO
XQLQWHQGHG FRQVHTXHQFHV KRZHYHU )RU H[DPSOH WKH\ PLJKW
UHVXOW LQ GLPLQLVKHG SURYLGHU SURIHVVLRQDOLVP QHJOHFW RI SDWLHQWV
IRU ZKRP TXDOLW\ WDUJHWV DUH SHUFHLYHG WR EH PRUH GLIILFXOW WR
DFKLHYH DQG ZLGHQLQJ RI KHDOWK LQHTXDOLWLHV  'RFWRUV PLJKW
DOVR IRFXV RQ WKH FRQGLWLRQV OLQNHG WR LQFHQWLYHV DQG QHJOHFW
RWKHU FRQGLWLRQV RU ZKHUH FHUWDLQ DFWLYLWLHV DUH LQFHQWLYLVHG
ZLWKLQ WKH PDQDJHPHQW RI D SDUWLFXODU FRQGLWLRQ PLJKW QHJOHFW
RWKHU DFWLYLWLHV IRU SDWLHQWV ZLWK WKDW FRQGLWLRQ

29 Mar 2018
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Patient level diabetes care

EHRs

EHRs

Sample of 148 representative practices from the CPRD

disadvantages

seminal studies

By 2006-7 improvement above
trend smaller at 7.3%

aggregate recorded QOF care score

In 2004-5 quality improved
over-and-above this
pre-incentive trend by 14.2%

90
85
80
70
65
55
50

Usually self-selected units contributing data

45
40
new diagnoses

2000/1 2001/2 2002/3 2003/4 2004/5 2005/6 2006/7
56.5

65.3

1-4 years

48.4

53.9

59.4

71.1

80.9

83

83.2

5-9 years

46.4

51.9

56.8

69.1

78.7

81.4

81.8

10+ years

44.7

45.4

50.4

50

55.1

66.7

73.4

77.6

74.2

79.3

74.3

80.4

ORIGINAL RESEARCH

Recorded quality of primary care for
patients with diabetes in England
before and after the introduction
of a financial incentive scheme:
a longitudinal observational study

Primary Care Databases

29 Mar 2018

Often regional hence generalisability questionable
Anonymised higher-level units ⇒ how control or match?

MMR vaccine controversy

Observation bias: reliance on codes being used as they should

Downloaded from qualitysafety.bmj.com on September 13, 2013 - Published by group.bmj.com

Observational study on 12 children argued link between MMR
vaccine and autism (Wakefield A. 1998, The Lancet)
Numerous large scale observational studies failed to replicate
findings
Original paper retracted after fraud was identified

Data quality varies: dependent on external pressures or incentives
Much work and skill-mix teams needed: complex analyses
Record of engagement with health service, not always of health

Evangelos Kontopantelis,1 David Reeves,1 Jose M Valderas,2,3
Stephen Campbell,1 Tim Doran1

Kontopantelis (FBMH)

Smoking and Carcinoma of the Lung, BMJ 1950 (Richard Doll and
Bradford Hill)
Causal role of smoking now universally accepted, even though
based exclusively on observational data
Sir Ronald A. Fischer most famous critic

Association rather than causation

60

Levels of care varied
significantly for sex, age, years
of previous care, number of
co-morbid conditions

Tobacco smoking and lung cancer

Usually no randomisation ⇒ unmeasured confounding

75
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Withdrawing incentives

EHRs

644 CPRD practices, 2004-5 to 2011-12

advantages

Outline

Financial incentives partially
removed for aspects of care
for patients with asthma, CHD,
diabetes, stroke and psychosis

Patient level data and subgroup analyses

Mean levels of performance
generally stable after the
removal of incentives

Real populations, not experimental settings (high external validity)

Health benefits from incentive
schemes may be increased by
periodically replacing existing
indicators with new ones

Available now (with trustworthy data for a few years back)
Powered to detect almost anything
Much cheaper than a trial
7UHQGV DQG SUHGLFWLRQV IRU UHPRYHG DQG UHODWHG XQUHPRYHG LQGLFDWRUV )RU LQGLFDWRUV UHPRYHG LQ $SULO  SUHGLFWHG
VFRUHV ZHUH FRPSDUHG ZLWK EDFN WUDQVIRUPHG REVHUYHG VFRUHV IURP ORJLW  $OWKRXJK EDFN WUDQVIRUPHG REVHUYHG VFRUHV
DJUHH ZLWK UDZ VFRUHV IXOO\ LQ PRVW FDVHV
WKDW PLJKW QRW EH WUXH IRU LQGLFDWRUV IRU ZKLFK GHQRPLQDWRUV DUH VPDOO DQG 
RESEARCH
VFRUHV DUH SUHYDOHQW 7KLV FDQ OHDG WR GLVFUHSDQFLHV GXH WR HPSLULFDO ORJLW WKDW LV VFRUH DW  LV EDFN WUDQVIRUPHG WR
ORZHU VFRUHWithdrawing
DQG DQperformance
ېXQIDLU ۑFRPSDULVRQ
EHWZHHQ REVHUYHG DQG SUHGLFWHG 8QUHPRYHG SURFHVV UHODWHG FRQWURO LQGLFDWRUV
indicators: retrospective
ZHUH DOVR SORWWHG
XVLQJpractice
UDZ VFRUHV
DVunder
QR FRPSDULVRQ
ZLWK SUHGLFWLRQV H[LVWV  &RQGLWLRQ UHODWHG FRQWURO LQGLFDWRUV ZHUH
analysis of general
performance
UK
Quality and Outcomes Framework
QRW SORWWHG YHUWLFDO OLQHV LQGLFDWH WLPLQJ RI LQGLFDWRU UHPRYDO
BMJ J GRL EPMJ 3XEOLVKHG  -DQXDU\ 

PCD Structure

3

Examples

4

So, Electronic Health Records (EHRs) then?

5

Statistical analysis Methods

6

Tools

7

Summary

Almost always possible and ethical
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Long-term effects and longitudinal analyses



In future, integrated in clinical systems ⇒ care improvements



(YDQJHORV .RQWRSDQWHOLV senior research fellow  'DYLG 6SULQJDWH research associate  'DYLG




5HHYHV reader  'DUUHQ 0 $VKFURIW professor  -RVH 0 9DOGHUDV professor  7LP 'RUDQ professor

1,+5 6FKRRO IRU 3ULPDU\ &DUH 5HVHDUFK &HQWUH IRU 3ULPDU\ &DUH ,QVWLWXWH RI 3RSXODWLRQ +HDOWK 8QLYHUVLW\ RI 0DQFKHVWHU 0DQFKHVWHU 0 3/
8. &HQWUH IRU +HDOWK ,QIRUPDWLFV ,QVWLWXWH RI 3RSXODWLRQ +HDOWK 8QLYHUVLW\ RI 0DQFKHVWHU &HQWUH IRU %LRVWDWLVWLFV ,QVWLWXWH RI 3RSXODWLRQ +HDOWK
8QLYHUVLW\ RI 0DQFKHVWHU &HQWUH IRU 3KDUPDFRHSLGHPLRORJ\ DQG 'UXJ 6DIHW\ 5HVHDUFK 0DQFKHVWHU 3KDUPDF\ 6FKRRO 8QLYHUVLW\ RI 0DQFKHVWHU

,QVWLWXWH IRU +HDOWK 6HUYLFHV 5HVHDUFK 8( 0HGLFDO 6FKRRO 8QLYHUVLW\ RI ([HWHU ([HWHU 8. 'HSDUWPHQW RI +HDOWK 6FLHQFHV 8QLYHUVLW\ RI <RUN
<RUN 8.

7R LQYHVWLJDWH WKH HIIHFW RI ZLWKGUDZLQJ LQFHQWLYHV RQ
UHFRUGHG TXDOLW\ RI FDUH LQ WKH FRQWH[W RI WKH 8. 4XDOLW\ DQG 2XWFRPHV
)UDPHZRUN SD\ IRU SHUIRUPDQFH VFKHPH
5HWURVSHFWLYH ORQJLWXGLQDO VWXG\
'DWD IRU  JHQHUDO SUDFWLFHV IURP  WR 
H[WUDFWHG IURP WKH &OLQLFDO 3UDFWLFH 5HVHDUFK 'DWDOLQN
$OO SDWLHQWV UHJLVWHUHG ZLWK DQ\ RI WKH SUDFWLFHV RYHU WKH
VWXG\ SHULRG   ۋLQ WRWDO
5HPRYDO RI ILQDQFLDO LQFHQWLYHV IRU DVSHFWV RI FDUH IRU
SDWLHQWV ZLWK DVWKPD FRURQDU\ KHDUW GLVHDVH GLDEHWHV VWURNH DQG
SV\FKRVLV

Primary Care Databases

3HUIRUPDQFH RQ HLJKW FOLQLFDO TXDOLW\ LQGLFDWRUV
ZLWKGUDZQ IURP D QDWLRQDO LQFHQWLYH VFKHPH LQIOXHQ]D LPPXQLVDWLRQ
DVWKPD DQG OLWKLXP WUHDWPHQW PRQLWRULQJ SV\FKRVLV  UHPRYHG LQ $SULO
 EORRG SUHVVXUH PRQLWRULQJ FRURQDU\ KHDUW GLVHDVH GLDEHWHV
VWURNH  FKROHVWHURO FRQFHQWUDWLRQ PRQLWRULQJ FRURQDU\ KHDUW GLVHDVH
GLDEHWHV  DQG EORRG JOXFRVH PRQLWRULQJ GLDEHWHV  UHPRYHG LQ $SULO
 0XOWLOHYHO PL[HG HIIHFWV PXOWLSOH OLQHDU UHJUHVVLRQ PRGHOV ZHUH
XVHG WR TXDQWLI\ WKH HIIHFW RI LQFHQWLYH ZLWKGUDZDO
0HDQ OHYHOV RI SHUIRUPDQFH ZHUH JHQHUDOO\ VWDEOH DIWHU WKH
UHPRYDO RI WKH LQFHQWLYHV LQ ERWK WKH VKRUW DQG ORQJ WHUP )RU WKH WZR
LQGLFDWRUV UHPRYHG LQ $SULO  OHYHOV LQ  ZHUH YHU\ FORVH WR
 OHYHOV DOWKRXJK D VPDOO EXW VWDWLVWLFDOO\ VLJQLILFDQW GURS ZDV
HVWLPDWHG IRU LQIOXHQ]D LPPXQLVDWLRQ )RU ILYH RI WKH VL[ LQGLFDWRUV
ZLWKGUDZQ IURP $SULO  QR VLJQLILFDQW HIIHFW RQ SHUIRUPDQFH ZDV
VHHQ IROORZLQJ UHPRYDO DQG GLIIHUHQFHV EHWZHHQ SUHGLFWHG DQG REVHUYHG
VFRUHV ZHUH VPDOO 3HUIRUPDQFH RQ UHODWHG RXWFRPH LQGLFDWRUV UHWDLQHG
LQ WKH VFKHPH VXFK DV EORRG SUHVVXUH FRQWURO ZDV JHQHUDOO\ XQDIIHFWHG

)ROORZLQJ WKH UHPRYDO RI LQFHQWLYHV OHYHOV RI SHUIRUPDQFH
DFURVV D UDQJH RI FOLQLFDO DFWLYLWLHV JHQHUDOO\ UHPDLQHG VWDEOH 7KLV
LQGLFDWHV WKDW KHDOWK EHQHILWV IURP LQFHQWLYH VFKHPHV FDQ SRWHQWLDOO\ EH
LQFUHDVHG E\ SHULRGLFDOO\ UHSODFLQJ H[LVWLQJ LQGLFDWRUV ZLWK QHZ LQGLFDWRUV
UHODWLQJ WR DOWHUQDWLYH DVSHFWV RI FDUH +RZHYHU DOO DVSHFWV RI FDUH
LQYHVWLJDWHG UHPDLQHG LQGLUHFWO\ RU SDUWO\ LQFHQWLYLVHG LQ RWKHU LQGLFDWRUV
DQG IXUWKHU ZRUN LV QHHGHG WR DVVHVV WKH JHQHUDOLVDELOLW\ RI WKH ILQGLQJV
ZKHQ LQFHQWLYHV DUH IXOO\ ZLWKGUDZQ

$V SDUW RI ZLGHU HIIRUWV WR LPSURYH WKH TXDOLW\ DQG HIILFLHQF\
RI KHDOWKFDUH SXUFKDVHUV ZRUOGZLGH KDYH H[SHULPHQWHG ZLWK
OLQNLQJ SHUIRUPDQFH LQGLFDWRUV WR ILQDQFLDO LQFHQWLYHV
UHSXWDWLRQDO LQFHQWLYHV RU ERWK ZLWKLQ SD\ IRU SHUIRUPDQFH DQG
SXEOLF UHSRUWLQJ VFKHPHV $V WKH FOLQLFDO HYLGHQFH EDVH DQG
SROLF\ SULRULWLHV FKDQJH RYHU WLPH LQGLFDWRU VHWV PXVW EH
SHULRGLFDOO\ UHYLHZHG DQG LQGLYLGXDO LQGLFDWRUV PRGLILHG
UHPRYHG RU UHSODFHG :LWKLQ ILQDQFLDO LQFHQWLYH VFKHPHV
LQGLFDWRUV PD\ DOVR EH UHPRYHG EHFDXVH DFKLHYHPHQW UDWHV KDYH
UHDFKHG D FHLOLQJ WKHUHE\ DOORZLQJ QHZ LQGLFDWRUV IRU ZKLFK
LPSURYHPHQW LV SRVVLEOH WR EH LQWURGXFHG
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,QFHQWLYHV DUH LQWHQGHG WR LPSURYH SHUIRUPDQFH E\ FKDQJLQJ
SK\VLFLDQVࣕ EHKDYLRXU EXW HYHQ ZKHQ WKLV DSSURDFK LV VXFFHVVIXO
WKH FKDQJH PD\ EH WHPSRUDU\ ,I WKH LQFHQWLYH LV QHFHVVDU\ WR
PDLQWDLQ KLJK SHUIRUPDQFH OHYHOV LWV ZLWKGUDZDO ZLOO UHVXOW LQ
ORZHU DFKLHYHPHQW UDWHV DQG D ORVV RI SHUIRUPDQFH JDLQV 7KLV
PD\ RFFXU IRU H[DPSOH EHFDXVH EHWWHU SHUIRUPDQFH UHTXLUHV
DGGLWLRQDO VWDIILQJ UHVRXUFH WKDW GHSHQGV RQ WKH LQFHQWLYH
SD\PHQWV RU EHFDXVH SK\VLFLDQVࣕ H[SHFWDWLRQV RI UHZDUG DUH
DOWHUHG 'HSHQGLQJ RQ WKH QDWXUH RI WKH LQFHQWLYHV DQG WKH H[WHQW

Outline

EHRs

Missing data

seminal studies

MCAR, MAR or MNAR

Tobacco smoking and lung cancer
Smoking and Carcinoma of the Lung, BMJ 1950 (Richard Doll and
Bradford Hill)
Causal role of smoking now universally accepted, even though
based exclusively on observational data
Sir Ronald A. Fischer most famous critic

MMR vaccine controversy

Kontopantelis (FBMH)

What is out there

2

Able to extract data not available anywhere else

23(1 $&&(66

Kontopantelis (FBMH)

1

Primary Care Databases

Observational study on 12 children argued link between MMR
vaccine and autism (Wakefield A. 1998, The Lancet)
Numerous large scale observational studies failed to replicate
findings
Original paper retracted after fraud was identified

29 Mar 2018
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Missingness levels may be higher than in RCTs
May lead to biased estimates
Always use a multiple imputation framework:
include all covariates even if levels of missingness are very high
include all outcomes
at least 5 datasets are recommended

Do not use LOCF or complete case analyses
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Mainstream inference

Outline

EHRs tools

easy once we get this far

with a PCD focus
1

What is out there

2

PCD Structure

3

Examples

4

So, Electronic Health Records (EHRs) then?

5

Statistical analysis Methods

6

Tools

7

Summary

Linear regression for continuous outcomes
Logistic regression for binary outcomes
Cox-proportional hazards regression for time-to-event binary
outcomes

Cleaning BMI
mibmi in Stata
Cleaning and multiple imputation for missing BMI data
Longitudinal multiple imputation approaches for Body Mass Index: the mibmi command in Stata, under review

Code lists

for short term outcomes small differences to logistic regression

Assumptions need to be met in all methods

ClinicalCodes: An Online Clinical Codes Repository to Improve the Validity and Reproducibility of Research

Easy to implement within a multiple imputation framework

Kontopantelis (FBMH)

Primary Care Databases
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clinicalcodes.org
Website with freely available developed code lists
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Using Electronic Medical Records, PLOS ONE 2014

Kontopantelis (FBMH)
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More advanced approaches for inference

EHRs tools

Reporting guidelines

generally in more advanced statistical packages

with a PCD focus

RECORD statement

Primary Care Databases

29 Mar 2018
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Search commands
pcdsearch in Stata and Rpcdsearch in R
code list extraction algorithm

Competing risks regression for time-to-event

REporting of studies Conducted using Observational
Routinely-collected Data

Modelling conditions and health care processes in Electronic Health Records: an application to Severe Mental

Spline regression to model non-linear components

Illness with the Clinical Practice Research Datalink, PLOS ONE 2016

Interrupted time-series (ITS) analysis

Based on STROBE (STrengthening the Reporting of OBservational
studies in Epidemiology)
Unique features compared to other epidemiological studies
Often very hard to fully describe in a way that they are replicable

Representative sampling

Logit transformation for performance indicators

repsample in Stata
Select a representative sample (e.g. of practices)

Effect heterogeneity

A Greedy Algorithm for Representative Sampling: repsample in Stata, JSS 2013

Propensity score matching

Data extraction
rEHR (github.com)
R package for manipulating and analysing EHR data
rEHR: An R package for manipulating and analysing Electronic Health Record data, to be submitted

Kontopantelis (FBMH)
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ITS focus

EHRs tools

to account for pre-intervention trends

with a PCD focus

Level change (obs-pre)
Slope change (obs-pre)
Uplift in 2006-07

Percentage

Pre-trend
Pre-trend
Observed

ipdpower in Stata
mixed-effects power calculation through simulations

60

Simulation-Based Power Calculations for Mixed Effects Modelling: ipdpower in Stata, JSS in print

General Multiple imputation
twofold in Stata
Multiple imputation for longitudinal datasets

20

Primary Care Databases
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data, Stata Journal 2014
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Kontopantelis (FBMH)

Application of multiple imputation using the two-fold fully conditional specification algorithm in longitudinal clinical

0

Year

* Intervention year
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Outline

80

40

Outcomes Framework

29 Mar 2018

Power calculations

100

s analysis components

Primary Care Databases

Primary Care Databases
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What to take home

Complexity: not like pressing a button
Unmeasured confounding and other biases
80% of the work if not more is creating a dataset to analyse
Analyses options have similarities but are always more
challenging than in RCTs
Confidentiality and data linkages
Quality varies between and within databases
P-values often irrelevant

Kontopantelis (FBMH)
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Comments and questions: e.kontopantelis@manchester.ac.uk
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