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This research investigates the feasibility and challenges of developing quantitative evidence of links between
ongoing activities and reductions in death, injury and causes of ill health caused by work. The study focuses
on the activities of HSE as a whole and their link with final health and safety (H&S) outcomes. The approach:
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draws on the theories of change and associated logic models linking H&S regulation and final H&S
outcomes to guide the literature search and review;
reviews the approaches and methods adopted in the literature to specify and attempt to measure the
links and to provide an overview of the findings from the literature on the feasibility of quantifying the
links and the problems encountered in doing so; and
considers data sources available to HSE that might be used to apply the methods most likely to be
effective in assessing its overall H&S impacts.

Findings from the literature search and the review of data sources are synthesised to reach conclusions on
the feasibility of demonstrating the links between overall HSE activities and outcome, the reasons for any
difficulties in making the links and the methods that might be adopted in future to overcome these difficulties.
This report and the work it describes were funded by the Health and Safety Executive (HSE). Its contents,
including any opinions and/or conclusions expressed, are those of the authors alone and do not necessarily
reflect HSE policy.

HSE Books

© Crown copyright 2012
First published 2012
You may reuse this information (not including logos) free of
charge in any format or medium, under the terms of the
Open Government Licence. To view the licence visit
www.nationalarchives.gov.uk/doc/open-government-licence/,
write to the Information Policy Team, The National Archives, Kew,
London TW9 4DU, or email psi@nationalarchives.gsi.gov.uk.
Some images and illustrations may not be owned by the
Crown so cannot be reproduced without permission of the
copyright owner. Enquiries should be sent to
copyright@hse.gsi.gov.uk.

ii

Contents

Executive Summary ......................................................................................................................v
1: Study purpose and context .....................................................................................................1
2: The study method .....................................................................................................................4
3: The programme logic model approach .................................................................................9
4: Research approaches and their findings............................................................................13
5: Review of available HSE data and evidence ......................................................................23
6: Linking HSE activities and outcomes .................................................................................27
7: Conclusions and recommendations....................................................................................36
Annex A: Logic Model ..............................................................................................................A-1
Annex B: Quality assessment criteria and review template ..............................................B-1
Annex C: Assessment of the quality of the reviewed literature........................................C-1
Annex D: Review of research findings ..................................................................................D-1
Annex E: Summary of available datasets ............................................................................. E-1
Annex F: Content of data from FIT3 surveys ....................................................................... F-1
Annex G: References ................................................................................................................G-1
Annex H: List of Abbreviations...............................................................................................H-1

iii

iv

Executive Summary
Study purpose and method
1.

SQW, along with Cambridge Econometrics (CE) and the Institute of Occupational Medicine
(IOM), was commissioned by the Health and Safety Executive (HSE) to ‘investigate the
feasibility and main challenges of substantially improving HSE evidence of how its range of
ongoing activities contribute to reducing death, injury and cases of ill health (health and
safety outcomes) caused by work’.

2.

HSE wanted:
•

a position to be established on whether it is feasible or not, using existing data
sources, to demonstrate links between its current set of activities and changes in
health and safety (H&S) outcomes

•

if it could be demonstrated that this is not currently feasible, an explanation in detail
to be provided of why this was the case to enable senior HSE staff to enter into
discussions with partner organisations about the assessment of HSE impacts.

3.

It should be emphasised that the agreed focus of the study was on the activities of HSE as a
whole (not specific programmes or enforcement initiatives) and their link with final H&S
outcomes (e.g. the frequency and scale of work-related fatalities, injuries and ill-health). It
was accepted by HSE that the assessment of the holistic impact of its activities on outcomes
might involve building an aggregate picture from the ‘bottom-up’ The HSE interest was
primarily in quantitative assessments of the effect of HSE activities on these outcomes
although it acknowledged that qualitative analysis might have a role to play. These
requirements of the study were critical in defining its scope and meant that the coverage of
the quantitative literature was particularly exhaustive.

4.

The approach we adopted to the study was to:
•

Draw on the theories of change and associated logic models linking H&S regulation
and final H&S outcomes to guide the literature search and review

•

Review the approaches and methods adopted in the literature to specify and attempt
to measure the links and to provide an overview of the findings from the literature on
the feasibility of quantifying the links and the problems encountered in doing so

•

Consider data sources available to HSE that might be used to apply the methods most
likely to be effective in assessing its overall H&S impacts

•

Synthesise findings from the literature search and the review of data sources to reach
conclusions on the feasibility of demonstrating the links between overall HSE
activities and outcome, the reasons for any difficulties in making the links and the
methods that might be adopted in future to overcome these difficulties.
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5.

The literature search uncovered 203 studies concerned with H&S activities and outcomes but
identified only 62 studies which were evaluations or assessments of impact and which
provided a clear depiction of method. Of these 26 could be described as using quantitative
methods, 18 as adopting a qualitative approach and the rest as applying a mix of methods.

General findings on feasibility
6.

Only a limited number of studies were found that provided a quantified ‘line of sight’
between H&S regulation as a whole and final H&S outcomes and, even in these cases, major
qualifications had to be attached to the findings.
Assessing the links over time

7.

Longitudinal programmes of data collection, analysis and estimation appear to be the most
effective means of assessing the causal links of interest. The more robust analyses involved
the development and systematic use of administrative data sets held by the relevant regulatory
authority (e.g. the Occupational Safety and Health Administration (OSHA) in the USA and its
counterparts in New Zealand, and Canada). The longitudinal studies took the form of
interrupted time series models or panel studies and there were a few examples of ‘control
trials’ using primary data.

8.

It is important to note that this approach appeared to work best where the regulatory activity
is defined and measured in terms of a specific set of variables (usually inspections and
enforcement activities) and the final outcomes are also couched in specific terms usually
relating to injury rates and frequencies rather than health outcomes. It is clear from the
literature review that there is very little evidence at all on the relationship between H&S
regulations and health outcomes. This is because the cause and effect link can be prolonged
which increases the potential for other influences to intervene and hence compounds the
problem of assessing attribution.
Building on evaluation evidence
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9.

Another route to the assessment of the impacts from H&S regulation referred to in the
literature was to build an overall picture from a sequence of evaluations of specific
constituent programmes and interventions. This might be a useful way forward where the
regulatory authority in question seeks to prevent, and to mitigate the consequences of major
hazards. This is because of the infrequency of outcomes due to major hazards which means
that there is very little outcome data to observe over any one period, and often cannot be
relied upon as a meaningful indicator of changes in performance.

10.

Only a handful of studies were found that sought to estimate the effect of regulation on the
impact of major hazards. Furthermore, they encountered the same challenges that were more
generally found in evaluations of H&S regulations, namely
•

isolating the effect of the regulation from other influences

•

establishing a robust counterfactual (what would have happened otherwise)

•
11.

tracing the impacts beyond changes in behaviour, practices and risks to the effects on
H&S final outcomes (e.g. reduced fatalities).

Another problem with building on evaluation evidence of specific regulatory activities to
generate a composite picture was that the evaluations were rarely carried out with this in
mind. They adopted methods and metrics that varied to suit the particular interventions being
evaluated. So, aggregation of results across the evaluations proved problematic.
Allowing for context

12.

A feature of many of the studies was the importance that was attached to the context in which
the H&S regulations operated. There are two main aspects to this. The first is a technical one
that has to be taken into account in quantitative analysis. It is that there is evidence that H&S
inspection patterns could be influenced by the scale of injury rates (the former being higher
where the latter are higher) and this can lead to a potential bias in the quantitative modelling
work.1

13.

The second aspect of context is that the relationship between H&S regulation and outcomes
may be influenced by many other factors – e.g. the size and maturity of the businesses, the
sector in which they are located, the degree of unionisation and the presence of other
government regulations and interventions (as has been demonstrated for example in an
international comparison of H&S regulation of the fishing industry2). It is also known that
injury rates are influenced by economic factors outside HSE control (periods of economic
upturn equate to higher rates, and vice versa). One study went so far as to say, with regard to
the fundamental problem of measuring the impact of H&S regulation:
“At best the effect is analogous to that of a catalyst; every time the
catalyst is used each circumstance is unique; and few performance
indicators have been proven in anything other than a limited context and
there is little order or structure among those which have been
suggested.”3
Addressing the challenges

14.

It is evident from the research that has been reviewed that some serious challenges have to be
addressed if a quantitative relationship is to be estimated between the H&S activities of a
regulatory authority as a whole and its final H&S outcomes. There are four primary
challenges to do with:
•

The complexity of interactions between factors influencing H&S outcomes that
makes conceptual modelling difficult

•

The definition and measurement of regulation and outcomes making empirical testing
of the models problematic unless these are made very specific – e.g. respectively
inspection patterns and injury rates

1

Greenstreet Berman (2007) and Cambridge Econometrics (2006)
Windle et al (2008)
3
Amey VECTRA for HSE (2002)
2
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•

The difficulties of modelling the counterfactual – especially where control and
comparison groups are difficult to establish (because of the universal nature of the
regulation and the ethical issues involved) and where there are missing variables and
measurement errors

•

The significance of the specific context in which a regulation operates makes it
difficult to draw generalisable conclusions about the link with outcomes.

HSE data sources
15.

The conclusion of the literature review was that it is unlikely to be feasible to estimate the
quantitative link between H&S regulation as a whole and final outcomes unless there is
longitudinal data consistently capturing the scale and form of regulation and its outcomes or a
sufficient body of consistently gathered evaluation evidence on specific H&S interventions
and their outcomes that can be aggregated. Even in these circumstances, there will be severe
challenges to overcome.

16.

The data sources reviewed for this study suggest that indicators could be derived for the
different stages linking HSE regulatory activity and H&S outcomes:
•

HSE interventions, e.g. Corporate Operational Information System (COIN) measures
of activity and Local Authority (LA) enforcement action data,

•

Changes to H&S attitudes and practices, e.g. compliance (COIN inspection ratings
and survey evidence of attitudes to health and safety, e.g. FIT34 employer and
employee surveys)

•

Health and safety outcomes, e.g. RIDDOR5 injury rates and THOR6 & THOR GP7
health outcomes, Labour Force Survey (LFS) work-related illness and workplace
injury, death certificates (occupational lung diseases), FIT3 employee survey health
conditions and sickness absence, Industrial Injuries Disablement Benefit (IIDB)
Scheme cases of work-related ill-health

•

Sectoral and business characteristics, e.g. most datasets, such as COIN and RIDDOR,
are classified by Standard Industrial Classification (SIC) code and location

17.

Many of these datasets are subject to the problems of measurement error identified in the
research reviewed for this study. The COIN dataset provides some measure of HSE activity
but it does not provide simple metrics to count all visits or all inspections and there are
challenges in aggregating these indicators to achieve a single measure of HSE activity. As for
H&S outcomes, injury rates are commonly under-recorded as are work-related health
outcomes, many of which are latent or not accurately attributed to the workplace.

18.

HSE is currently analysing existing COIN data on certain inspections, to measure
intermediate outcomes. It should be possible to show that, in some cases, specific workplace
interventions do result in improved inspection scores at a later visit, the assumption being that
4

Fit for work, fit for life, fit for tomorrow.
The Reporting of Injuries, Diseases and Dangerous Occurrences Regulations 1995.
6
The Health and Occupation Reporting network.
7
The Health and Occupation Reporting network of general practitioners.
5
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improved compliance leads to improved health and safety outcomes. This work is at an early
stage and will require analysis of existing COIN longitudinal data.
19.

The main issue is that the datasets have been designed for different purposes and their
coverage and application reflects this. COIN is an operational system designed to monitor and
manage HSE work streams and so it can provide some measure of HSE activity. On the other
hand, THOR and THOR GP are focussed on the monitoring of trends in health outcomes. It
appears that little use has been made of the data sets in combination or by linking them to
other economic and social data such as the Labour Force Survey and Annual Business
Enquiry. This is in part because of the difficulties of linking the data given their existing
coverage. However, until 2003 data from FOCUS (a pre-COIN system) did make certain
explicit links between operational activity and outcomes (injuries), although this linking
proved too costly in staff resource and was stopped.

20.

HSE has commissioned a wide range of evaluations of its specific activities. Could these be
used to build a composite picture of the relationship between its activities as a whole and final
H&S outcomes? The answer is not as they currently stand because the evaluations were
designed to meet specific objectives and not for aggregation purposes.

Conclusions
21.

It is not feasible, given current evidence and data sources, to demonstrate links between HSE
activities as a whole and changes in H&S final outcomes. This is because of the complexity of
model specification, empirical and methodological problems and the available data sources
not being fit for those purposes.

22.

This conclusion is not unique to HSE – regulatory authorities and researchers in other
countries experience the same problems. It is also not because HSE has neglected to carry out
evaluations of its specific initiatives and activities – but rather that they have not been carried
out using consistent methods, metrics and reporting arrangements.

23.

Moreover, the evidence from the literature suggests very strongly that there is no guarantee,
given the modelling and data problems, that HSE could – in one discrete exercise - estimate
the link between its activities as a whole and H&S final outcomes – especially health
outcomes.

24.

However, it might still be feasible to carry out an assessment that linked HSE activities with
H&S outcomes if more use was made of the available administrative datasets and a more
systematic approach was adopted to the commissioning and conduct of evaluations.

25.

Looking forward, it is the conclusion of this study that in order to develop reliable estimates
of causal links, HSE would have to invest in:
•

Linking and modelling existing administrative and secondary datasets in such a
way as to provide sufficient variation across observations and over enough time in the
application of health and safety interventions so as to detect their impact. Such
variation is critical to the task of obtaining a robust estimate of the impact of
intervention that is likely to vary between different contexts.

ix
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•

The most feasible approach to doing this in the short term would be to adopt a
sectoral (or some other aggregated) method that might, over the longer term, be
extended to a plant/establishment level analysis and/or supplemented by use of the
evidence from bespoke surveys of employers.

•

Putting in place a systematic evaluation strategy designed to build an overall
picture of the contribution of HSE to intermediate and final H&S outcomes from the
bottom-up. Such a strategy would need to focus on high cost and profile HSE
interventions and be accompanied by the use of a standardised evaluation framework
with a common set of metrics and reporting protocols in order to aggregate and report
impact estimates across the evaluations. Major Hazards, expected to fall in the high
profile category of HSE interventions, would need to be considered too, albeit with
regard to the evaluation strategy incorporating detailed meta reviews of retrospective
incidents (in the UK and elsewhere). Moreover, it is likely also to be necessary to
import assumptions from elsewhere about the relationship between intermediate and
final H&S outcomes because the evaluations are likely to be more effective in
estimating intermediate outcomes. In the case of Major Hazards, loss of containment
of a precursor event such as a fire may not result in harm but may well elicit a
regulatory response, as loss prevention or investigation could contribute to the
reduction in the potential for a hazard occurring. Reviewing intermediate outcomes of
this nature would therefore be beneficial.

26.

Investment in either of these two approaches might provide a better basis for quantitative
analysis of causal links. However, some words of caution are necessary in the light of the
evidence reviewed for this study. Any analysis based on either of the two approaches would
be constrained by the difficulties experienced elsewhere of modelling the counterfactual and
capturing all the relevant variables (including contextual variables).

27.

There may be other reasons for pursuing either of the two above approaches – e.g. to inform
strategic decisions about the allocation of HSE resources by linking HSE activities and
intermediate outcomes and rendering evaluations more comparable. The case would then be
stronger for exploring what light the approaches might be able to shed on the relationship
between some categories of HSE activities and at least some final H&S outcomes.

1: Study purpose and context
Purpose
1.1

SQW, along with Cambridge Econometrics (CE) and the Institute of Occupational Medicine
(IOM), was commissioned by the Health and Safety Executive (HSE) to ‘investigate the
feasibility and main challenges of substantially improving HSE evidence of how its range of
ongoing activities contribute to reducing death, injury and cases of ill health (health and
safety outcomes) caused by work’.

1.2

The study Terms of Reference (ToR) elaborated the requirement as follows:
The HSE needs to establish an independently verified position on whether
it is feasible or not, using existing data sources, to demonstrate links
between its current set of activities and changes in health and safety
outcomes. In the event that it is not considered feasible to do this
comprehensively, it needs to establish an in-depth explanation of why it is
not feasible, which will support senior HSE staff in discussions with
partner organisations around HSE’s overall effectiveness.

1.3

The HSE also considered the whether a systems theory approach offered alternative and
perhaps novel ways of understanding the relationships between the HSE, the health and safety
system and health and safety (H&S) outcomes but after initial scoping8 concluded that it may
be useful in exploring specific contexts and proposing explanations of how cause and effect
could occur, but to be applied at a useful and generalisable scale would require substantial
additional resources. This report is focused on the results of the SQW consortium approach
but also draws on this wider investigation.

The context
1.4

The HSE exists to prevent ‘death, injury and ill-health to those at work and those affected by
work activities’.9 It seeks to influence H&S outcomes in a number of ways including those set
out in Figure 1-1.
Figure 1-1: HSE activities
•

Preventative work, via interventions focussed before and at the point where risks are created. The
main activities involve influencing work, via supply chains, senior managers, designers and worker
representatives and education and awareness raising working with intermediaries (e.g. trade
bodies, insurance companies, investors) to recognise and disseminate best practice and good
performance.

•

Inspection and enforcement: These are clearly a vital part of the work of the HSE, with a focus
on higher risk businesses (as recommended by the Hampton review).

•

Dealing with the consequences of exposure: The focus of this activity is on incident and ill health
investigation to identify underlying causes, take appropriate enforcement actions and learn from
mistakes. It involves encouraging duty-holders and stakeholders to take responsibility for outcomes
of poor practice, and ensuring that complaints/concerns raised with the HSE are dealt with
adequately.

10

8

Conducted by the Institute of Employment Studies on behalf of HSE.
See HSE’s strategy: www.hse.gov.uk/strategy/document.htm
10
The term covers all inspection activities, including proactive inspection, verification under permissioning
regimes and investigation of accidents and complaints
9
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1.5

The HSE operates with others in a complex health and safety system, comprising a range of
organisations all participating in H&S interventions to influence H&S outcomes which are
further influenced by a variety of wider socio-economic factors and trends. Local authorities
enforce H&S legislation in some sectors (e.g. retailing) and many other organisations provide
information, knowledge and interventions on health and safety matters.

1.6

The HSE, like any other public sector agency especially in times of financial austerity and
deficit reduction, needs to assess its performance and explore ways in which it can achieve its
objectives at lower resource cost and public sector funding. It therefore wanted to assess
whether it would be feasible to establish the contribution of its total mix of activities to
improvements in H&S outcomes. Insofar as this could be accomplished through a bottom-up
approach, it was thought that a valuable by-product of the study would be an assessment of
the potential to compare one set of HSE activities with another in terms of their effectiveness
and cost-effectiveness in achieving H&S outcomes.

1.7

This provided the rationale for the current study. It did not imply that HSE had neglected to
evaluate its activities. Indeed, it has been evaluating its specific initiatives over a good many
years. However, such studies have largely been focused on a single or small number of
interventions rather than a range of interventions or the impact of the HSE as a whole.

1.8

These studies demonstrated that attributing any improvements in H&S outcomes to the HSE
interventions is not straightforward. With some interventions (e.g. slips and trips hazards) the
link is often clear and generally immediate. With others the link may be less clear because
other factors influence the outcomes – as tends to be the case with musculoskeletal disorders.
There may also be a long elapsed time between exposure and harm (as is likely from using
carcinogenic substances) and hence the longer the time-frame that will be required to identify
any benefit from HSE interventions. This increases the scope for other factors to intervene to
influence H&S outcomes and, hence, aggravates the problems of assessing attribution.

1.9

The approaches used to link HSE activities with outcomes typically seek to track the
influence of regulatory activity on the H&S processes and procedures adopted by employers
and individuals through to changes in behaviour and reductions in health and safety incidents.
While links can often be made part way down this chain (e.g. between intervention and
changed awareness and attitudes), it often proves problematic to go much further in
identifying effects on behaviour and changed H&S outcomes. This is for a number of reasons
identified in the ToR, notably developing an appropriate counterfactual (what would have
happened otherwise) and lack of sufficient data (e.g. on intermediate or final outcomes) to
enable a scientifically robust analysis of the impacts of a wide set of interventions.

1.10

Whilst acknowledging these difficulties in the ToR, HSE nevertheless wanted an
investigation carried out of the feasibility of assessing its holistic contribution to improved
H&S outcomes and of the evaluative methods to do this using existing data sources. The
investigation was to result in a clear explanation of why this could not be done (if this was the
conclusion) and suggestions for the use of existing data sources or improvements in datasets
that should be considered (if the conclusion was more positive about the feasibility of
assessing HSE’s contribution to H&S outcomes).

2

Key messages
The purpose of the study was to investigate the feasibility of substantially improving the evidence on
how the range of HSE’s activities contributed to health and safety outcomes caused by work and to
consider the challenges to building on this evidence base and what needed to be done to overcome
them.
This has been a concern of HSE for a while - its commitment to evaluation is a testament to this. The
concern has been heightened at a time of financial austerity and deficit reduction and a valuable byproduct from the study was hoped to be an assessment of the potential to compare one set of HSE
activities with another in terms of their effectiveness and cost-effectiveness in achieving H&S outcomes.
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2: The study method
The general approach
2.1

The approach adopted by the SQW consortium was in four stages:
•

The development of a ‘theory of change’ and associated logic model

•

A review of the literature that explored the link between H&S regulation as a whole
and H&S outcomes

•

An assessment of the data and information available to the HSE that might enable
methods identified from the literature review to be applied to establish the
relationship between what HSE does and its effects on H&S outcomes

•

Conclusions on the feasibility questions posed in the ToR and recommendations for
future work by the HSE on the relationship between its activities and outcomes.

Logic model development
2.2

The development of the logic model set out at Annex A was based on preliminary work by
the SQW consortium carried out for the tender to HSE and in the initial scoping work on the
study. It is based on logic models that have been developed elsewhere with regard to H&S
interventions and their effect on H&S outcomes (notably in the USA 11). It was designed to:
•

articulate the links between types of HSE activities and health and safety (H&S)
outcomes of interest

•

illustrate the ways in which HSE inputs generated immediate outputs and more
intermediate and longer term outcomes

•

assist in identifying the methods that needed to be reviewed and assessed by which
evidence on the links in the logic model might be generated.

Literature review
2.3

Following the design of the logic model, a search and selection process was carried out to
identify literature that examined and assessed the links between H&S regulation/interventions
and occupational H&S outcomes.

2.4

Figure 2-1 lists the search terms and sources for data and literature based on the types of
methods that were used to search for relevant literature. The search was initially conducted on
the key terms (those in bold in Figure 2-1) with no time restriction but the focus for literature
selection and review was confined to material made publicly available in the last 10 years,
unless there was clearly relevant literature and often cited literature before then.
11

See for example: RAND (2006), Using logic models for strategic planning and evaluation: Application to the
NCIPC
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2.5

The search was restricted in a number of other ways. It was confined to industrialised nations
and material published in the English language. It excluded ex-ante assessments (those
conducted prior to the introduction of a policy) such as regulatory impact assessments
conducted by HSE and other counterparts, as advised in the ToR. This was because such
assessments, by their nature, relied on projections of the effect on outcomes drawing on
existing evidence and the specific circumstances of the appraised intervention.

2.6

It was also restricted to health and safety policies and regulations except where relevant
studies were cited from related areas such as environmental regulation.
Figure 2-1: Search and selection: terms and sources
Methods/types
of studies

Search terms

Quantitative and
qualitative

•

Econometric/economic/panel/crosssection/survey/longitudinal

Academic, peer reviewed journal
articles

•

Impact of HSE activities

HSE research directory

Micro-technical

•



Workers/employers/self-employed



By type of activity – legislation,
inspection and enforcement,
promotional activities/campaigns,
advertising and information,
scientific research



By type of intermediate outcome –
changes in knowledge and
understanding, behaviour (H&S
management and practice)



by type of final outcome –
reductions in ill-health,
accidents/injuries, working days
lost



on sector/type of business

Impact of HSE activities


on workers/employers health and
self-employed



By type of activity – legislation,
inspection and enforcement,
promotional activities/campaigns,
advertising and information,
scientific research




Evaluative
(could include
both quantitative
and qualitative
methods*)

by type of hazard/risk – slips, trips
and falls, major hazards, asbestos,
musculoskeletal, stress anxiety and
depression, occupational asthma,
skin disease, cancer
on sector/type of business

Evaluation of health and safety
regulation

Sources

Studies conducted by international
bodies – WHO, OECD,
Studies conducted by other
regulatory bodies in related policy
areas, e.g. EA, HPA

HSE research directory
Medline
Science Citation index
NIOSHTIC
NIOSH/OSHA
Finnish Institute of Occupational
Health
EU-OSHA
Department of Labour New Zealand
Australian Department of Labour
Grey literature
HSE research directory

•

ex post

•

impact assessment

•

H&S regulation

Evaluative research conducted by
HSE counterparts in other
industrialised nations – Dept of
Labour New Zealand and Australian
Department of Labour

•

impact of H&S regulation/legislation

NIOSH-OSHA/CCOHS Canada
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Methods/types
of studies

Search terms

Sources



By type of activity – legislation,
inspection and enforcement,
promotional activities/campaigns,
advertising and information,
scientific research



By type of intermediate outcome
– changes in knowledge and
understanding, behaviour (H&S
management and practice)



by type of final outcome –
reductions in ill-health,
accidents/injuries, working days
lost



on sector/type of business

Research centres associated with
occupational health and safety
(RAND, Finnish Institute of
Occupational Health)
Evaluative research conducted in
other policy areas (environmental
policy for example)

Source: SQW, CE and IOM

2.7

The initial search generated 203 articles and papers. The abstracts and conclusions from these
papers were reviewed and the following criteria applied to ensure that only the most relevant
literature was filtered for final review:
Include if the document is an evaluation OR an assessment of impact AND
empirical AND with sufficient description of method

2.8

This reduced the number to just over 100 articles/papers which were reviewed. A further sift
was then applied to reject any papers that did not provide much detail on methodology or
turned out not to be concerned with assessment of regulatory impact. The result was a list of
78 articles/papers which were clearly designed to assess the impact of H&S regulation on
H&S outcomes. However, some of these did not carry out this assessment in a way which
could provide much insight into the strength of the relationship or into the causal connections.
Once these were taken out of the reckoning, there were 62 articles/papers that provided the
evidence base needed for the feasibility study.

2.9

The characteristics of these 62 articles/papers are described in Table 2-1.
Table 2-1: Characteristics of the literature reviewed to inform the feasibility study
Study origins

Number of studies

Nature of studies

Number of studies

UK

31

Quantitative

26

US

19

Qualitative

16

Other

12

Both

20

HSE

30

Evaluations

31

Non-HSE

32

Impact assessments

4

Academic studies

5

Other

7

Multiple

15

The commitment of HSE to increased
understanding of the H&S impact of its
interventions is demonstrated by the high
proportion of the studies that were commissioned
or carried out by HSE and the dominance of these
in the literature on the UK. They represent by far
and away the majority of the studies that were
classified as evaluations.
Source: SQW, CE and IOM
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2.10

The classification of the studies used in Table 2-1 reflects their different objectives and nature
as follows:
•

Evaluations - studies usually commissioned by a government agency to evaluate one
or more of its programmes/interventions and often involving primary research such as
surveys of the organisations targeted by the H&S regulatory activity

•

Impact assessments - studies to assess the impact of an H&S policy/programme,
usually using secondary data sources on H&S outcomes and administrative and
monitoring data on H&S regulatory activities

•

Academic research - studies conducted by individual academics or academic
institutions that consider H&S outcomes and the role that H&S regulatory activity
had on changes in outcome indicators using secondary data such as injury rates

•

Other – studies that are neither evaluative nor impact assessments (for example, the
causes of major hazards and ways of setting up risk reduction strategies) including
meta-reviews

•

Multiple – studies that crossed the above categories to provide a holistic perspective
on the contribution of H&S systems and regulations to H&S outcomes.

Review of HSE data and evidence base
2.11

The review of datasets involved both desk-based research and consultation with analysts
working at HSE. Table 2-2 lists the data sets reviewed and on which consultations were held
with HSE analysts.
Table 2-2: HSE data sets included in the review
Corporate Operational Information System (COIN)
Fit3 (Fit for work, fit for life, fit for tomorrow) employee survey
Fit3 (Fit for work, fit for life, fit for tomorrow) employer survey
RIDDOR (The Reporting of Injuries, Diseases and Dangerous Occurrences Regulations 1995)
THOR (The Health and Occupation Reporting network) & THOR GP (The Health and Occupation
Reporting network of general practitioners)
HSE Stakeholder Surveys
Links with the Local Authorities Coordinators of Regulatory Services (LACORS)
LA data on inspections, prosecutions etc
Financial data
Industrial Injuries Disablement Benefit (IIDB) Scheme
Labour Force Survey (LFS)
Death certificates (as a source of deaths from occupational lung diseases)
Source: SQW, CE and IOM
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Conclusions and recommendations
2.12

The development of the logic model and the findings of the literature review were discussed
at an interim stage with the HSE. A draft final report on the conclusions and
recommendations of the feasibility study received extensive comments from the HSE
particularly as they related to the options for future research and evaluative work. This final
report incorporates amendments suggested by HSE officials and responses to their comments.
Key messages
The approach to the study involved four strands of work as follows:
•

The development of a ‘theory of change’ and associated logic model

•

The identification of papers/articles that assessed the link between H&S regulatory activities and
H&S outcomes and a review of the approaches and methods they used, the challenges they
encountered, the methods they adopted to tackle them and the results they generated

•

An assessment of the data and information available to the HSE that might enable approaches
identified from the literature review to be applied to establish the relationship between what HSE
does and its effects on H&S outcomes

•

Conclusions on the feasibility questions posed in the ToR and recommendations for future work by
the HSE on the relationship between its activities and outcomes.
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3: The programme logic model approach
The logic model approach …
3.1

The explicit (or more often implicit) model that underpins a lot of the available research is
essentially a programme logic model in which H&S interventions work through changing
behaviour and practices amongst people and organisations to bring about improved
intermediate and final H&S outcomes in a linear and chronological sequence. This model is
most fully set out in the RAND work 12 and has been adapted for the current purpose in the
formulation provided in Annex A.

3.2

The logic model is quite straightforward and takes the following basic form.

HSE
Inputs

3.3



HSE activities &
processes



Regulatory and
other outputs



Changed H&S
behaviour and
practices



Reduced workrelated injuries,
ill-health and
death

The regulatory authority (HSE in this case) provides funding and resources to carry out
activities and processes (e.g. introducing a regulation and enforcing it by various activities providing information and education, undertaking inspections and implementing punitive
action where non-compliant behaviour is found). The outputs from this can be described as
the formal regulations, guidance, protocols, datasets and other information that the HSE and
its partners generate. These and the supporting processes are intended to result in better
practice in the workplace in the form of the introduction of relevant policies and systems and
changes in the attitude and behaviour of employers and workers in conforming with these.
Better practice is intended to result in improved health and safety outcomes for workers in the
form of fewer and less serious accidents and more general improvements in health.

… its over-simplifications
3.4

There are aspects of the programme logic model approach that need to be acknowledged as
over-simplifications when it comes to assessing the overall impact of a regulatory body like
the HSE on H&S outcomes.
•

12

In the first place, it is a programme logic model approach and, hence, more
appropriately applied to a specific regulatory intervention or suite of interventions. It
could be seen as less applicable to the assessment of the impact of the HSE as a
whole. This is because the considerable heterogeneity in the frequency and severity of
work related injuries and ill-health across sectors and employers makes it difficult to
provide an over-arching account of the workings of the H&S system.

RAND (2006)
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•

Secondly, the linear sequencing of the programme logic model can be seriously
disrupted where the H&S regulatory authority has to interact (as it has to do) with
other regulatory regimes and agencies that can affect H&S outcomes.

•

Thirdly, the logic model is consistent with a number of ‘theories of change’ that work
through different mechanisms such that the links between interventions and outcomes
might vary in different contexts. For example, there are at least three different
theories of change that underpin the logic models developed for H&S regulation
(Figure 3-1) and the models themselves are not transparent about the nature of the
regulatory incentives and how they bring about behavioural changes.

Figure 3-1: Different regulation ‘theories of change’
•

The enforcement model in which employers are assumed to be non-compliant unless the
anticipated penalties exceed the costs of compliance and where regulations therefore have to be
enforced and be seen to be enforced with severe sanctions for regulatory violations.

•

The compliance model where it is assumed that employers are typically inclined to comply and
where regulation works with this natural inclination through informal strategies of negotiation and
conciliation, using the law as a last resort.

•

The information/education model in which employers are assumed to be uninformed about the
consequences of their practices and about the regulatory requirements and where regulation is
likely to be most effective if it adopts an educational and advisory role.

Source: SQW

•

Fourthly, there are many other factors that could influence the regulatory processes,
affecting both the extent to which intervention changes practice and the latter delivers
better H&S outcomes. Most studies seek to improve estimates of the impact of the
intervention by controlling for other factors that, if excluded, would bias or increase
the noise and hence reduce the precision of statistical analysis.13

•

Fifthly, even if the sequence was as straightforward as the logic model implied, there
would still be problems in generating evidence on the links between regulatory
intervention and outcomes such as:


the lack of clarity or consistency in the way that regulatory regimes are
defined, categorised and measured in the literature



the frequency and intensity of use of H&S regulatory instruments (e.g.
inspections) tend to be higher where injury rates are higher - and this creates
a problem (known technically as endogeneity) in understanding the
relationship between the two 14



the observed effects of regulation may vary over time


most obviously this is the case when comparing the effects on injury and
health with improvements in the latter taking much longer to be

13

The literature review suggests that such factors may include: the industry in which firms are operating; capitalintensity; the proportion of male/female workers; the occupational breakdown of workers; the extent of trade union
coverage of workers; firm size; pay rates; hours worked; time period dummies (where panel data are used).
14
Greenstreet Berman (2007) “There is … strong evidence that sectors with high rates of injury and illness have
higher rates of enforcement.” Cambridge Econometrics (2006) observed a high correlation of incidence rate of
accidents and injuries (RIDDOR) and HSE activity.
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observed, and in the case of major hazards, where incidence is relatively
low but intensity of effects on injury high


3.5

less obviously, there are differences over time even with respect to the
same regulation and this may have implications for the phasing of the
H&S regulatory activity (See Kilkon, Mendeloff and Gray (2010) who
considered the effect on reported violations following the first and
subsequent inspections).

A particular difficulty is encountered in the analysis of the link between H&S regulatory
activities and outcomes where the strength of the link depends on a multi-faceted approach to
regulation which cannot be captured in a single variable. A number of the studies reviewed
identified the importance of considering multi-faceted interventions especially as this seems
to characterise more effective regulation.15
Figure 3-2: The evidence on the role of multi-faceted regulation
•

The lack of enforcement of compliance is not so much due to limited budget and statutory control
but to preoccupation with only one aspect of the problem - Bartel and Thomas (1985)

•

No single intervention was effective – there is strong evidence that training on working methods in
material handling is not effective if it is used as the only measure to prevent low back pain –
European Agency for Safety and Health at Work (2008)

•

The selected studies provided no evidence that educational interventions are effective in
decreasing injury rates among agricultural workers. Financial incentives could reduce injury rates.
Legislation to ban pesticides could be effective. Legislation expanding the use of safety devices
(ROPS) on new tractors was associated with a decrease in fatal injuries - Rautiainen et al (2008)

•

The evidence from this and previous reviews indicates that multi-faceted interventions are a
promising interventional approach to improve farm safety behaviours, attitudes and knowledge Injury Prevention Research Unit Otago University (2009)

•

Multi-faceted interventions appear more successful – commitment of tangible resources help to
motivate behaviour change more than straightforward communications - Synovate (2007)

•

New approaches are required, including H&S management - using a holistic approach to health,
safety, work ability and employability - Hämäläinen et al (2005)

•

There is limited evidence that a multi-faceted safety campaign and a multifaceted drug program can
reduce non-fatal injuries in the construction industry - Van der Molen et al (2007)

Source: SQW, CE and IOM

3.6

The evidence strongly supports the proposition that the context in which regulation operates
will be important in determining ‘what works and for whom’. For example, Gray and
Mendeloff (2002) found that inspections with penalties were more effective than those
without in some contexts – e.g. the effects on injury rates were greater in smaller plants and
non-union plants than in large plants and union plants. The BOMEL (2005) study on aircraft
turnaround found that regulations that were too generic tended not to be of practical use –
more sector-specific guidance was required. Other contextual variables that have been found
to be significant include: (economic) cyclical and seasonal variables; industrial composition
of employment; occupational structure; and workplace characteristics (e.g. the degree of
unionisation).

15

A multi-faceted intervention is not precisely defined in the literature but refers to the combined use of different
instruments – awareness raising, information provision, regulations and compliance procedures – to address a
specific H&S issue.
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3.7

One of the studies offers a conclusion that resonates across a number of the studies with
regard to the fundamental problem of measuring the effectiveness of H&S regulation. “At best
the effect is analogous to that of a catalyst; every time the catalyst is used each circumstance
is unique; and few performance indicators have been proven in anything other than a limited
context and there is little order or structure among those which have been suggested” (Amey
VECTRA Limited (2002)).

… dealing with complexity through a systems approach
3.8

The simplifications that are reflected in the logic model approach – and particularly the
difficulties it might have in accounting for the different influences on H&S outcomes in
different contexts – prompted intial interest by the HSE of possible systems approach to the
assessment of its influence on H&S outcomes.

3.9

One of the distinctive features of a systems approach is that it incorporates internal feedback loops
and time delays that affect the behaviour of the entire system. A benefit of the approach is that it may
be able to demonstrate why systems, such as the H&S system, can display non-linearity due to a) the
process of feedback within the system and b) the way they interact with their environment.

3.10

So, for example, changes to H&S processes as a result of an HSE intervention may lead to
changes in the attitude and behaviours of line managers which in turn may loop back, over
time, to lead to further changes to either the design or performance of those processes with
consequent negative (or positive) effects. Such interactions may not be captured qualitatively
by short-term evaluations and may potentially explain any high level of residual error in any
quantitative analysis of cause and effect.

3.11

However, the results of studies adopting a systems approach tend to be largely qualitative and tied
to the specific context in which the H&S regulatory intervention occurs. Qualitative evidence can
be scientifically credible if it is collected through a reproducible sampling approach/data collection
method and analysed systematically and fairly. But it was not clear from a limited consideration of
the evidence16 whether a systems approach could practically generate the sort of evidence (given
existing data sources) that would be sufficient to provide a credible qualitative assessment of the
link between HSE activities as a whole and overall H&S outcomes.
Key messages
The programme logic model approach offers a linear pathway between H&S regulatory activities and H&S
outcomes that could in principle lend itself to a robust quantitative or qualitative assessment of the linkages.
However, for a variety of reasons, it is likely to represent an over-simplification of the relationship between
specific activities and their H&S outcomes. This is bound to be even more so when it comes to assessing the
influence of the regulatory regime as a whole on general H&S outcome indicators.
The clear ‘line of sight’ that the logic model suggests can be drawn between the work of the HSE and
final H&S outcomes may actually only hold in certain circumstances – rather than in any generalisable
way.
A systems approach could, in principle, address some of the simplifications of the logic model approach
– by allowing for feedback loops and the influence of extraneous factors as represented by the actions
of other agents as well as contextual variables to do, for example, with the size and nature of the
workplace. However, to build an aggregate picture of the link between HSE activities and H&S
outcomes by this means would require the adoption of a reproducible and systematic research method,
that currently may not be conceptually or practically possible.

16

Conducted by Institute of Employment Studies on behalf of HSE
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4: Research approaches and their findings
4.1

This section provides a review of the research approaches that have been taken to make the
link between H&S regulatory activities and their outcomes. It demonstrates the difficulties
encountered in doing so and the complexity of the models and the data requirements needed
to tackle the problems effectively. It also considers the findings from the studies to see how
conclusive they have been about the effects of H&S regulations on H&S outcomes and the
extent to which data and analytical difficulties hindered the generation of robust results.

The approaches revealed from the literature review
4.2

The literature review described in Section 2 identified three broadly different methodological
approaches to the assessment of the link between H&S regulation and outcomes (Figure 4-1).
Figure 4-1: Research approaches
•

Impact assessments using administrative data: The papers that attempt to model the impact of
17
interventions on H&S outcomes typically make use of administrative and other secondary data ,
and apply statistical methods to estimate the significant effect of the activities of health and safety
regulators and H&S outcomes whilst allowing for other influences and contextual variables through
the use of econometric methods.

•

Most examples of such work originate from the USA, and are published by academic researchers.
The regulatory activities most commonly included in such analysis are: inspections, enforcements
and penalties. Few of the outcomes included relate to health; most are safety outcomes (usually
injury rates).

•

Evaluations of specific programmes and interventions using primary data: The second
category of literature comprises those that evaluate a specific H&S programme or intervention,
making use of primary data for that purpose. Some of these studies link the interventions to final
outcomes but most are linked to intermediate outputs or outcome precursors (e.g. exposure to
noise or vibration; attitudes to health and safety).

•

A good number of the studies have been commissioned by HSE but there are a few studies from
equivalent agencies in the European Commission, the USA, Australia and New Zealand.

•

Systematic reviews and meta-analysis: There were a few, albeit robust, examples of metaanalysis where a systematic approach had been adopted to review the collective evidence on the
impact of H&S regulation. For example, Van der Molen et al (2007) adopted a quantitative meta
analysis and produced a range of estimates of impact derived from existing econometric studies on
the construction sector. Another (Lamontagne et al, (2007)) provided sound judgements about the
extent and nature of the evidence base drawing on a wide range of evaluative and other studies
focused on job stress related interventions. Although the methodologies per se were robust and
replicable, they are reliant on the robustness and availability of underlying evidence for other
sectors.

Source: SQW, CE and IOM

4.3

Methodological quality in the feasibility study was judged by the review team by establishing
a series of assessment criteria adopted from the quality control assessment proposed in
European Commission Regional Policy.18 These are listed in Annex B.

17

Secondary data is usually taken to mean published data and data collected in the past or by other parties. It is
distinguished from primary data which is observed or collected directly from first-hand experience – for example
by special surveys.
18
http://ec.europa.eu/regional_policy/sources/docgener/evaluation/evalsed/guide/designing_implementing/managin
g_evaluations/quality_en.htm
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4.4

The papers reviewed were systematically judged along these criteria and this process
highlighted some common findings with regard to the methodological difficulties –
particularly with respect to weaknesses in establishing the counterfactual (what would have
happened anyway) and, hence, the extent and nature of causality. The results of the
assessment are presented and summarised in Annex C.

The nature of the approaches and methods
4.5

Studies linking regulatory activities to outcomes have tended to use a variety of methods and
data. Many of the externally commissioned HSE evaluations adopt a mixture of quantitative
and qualitative approaches. On the other hand, most impact assessment studies use
econometric modelling specification and techniques and analyses (of a more or less complex
kind) using time-series of administrative data and outcome indicators.

4.6

A wide range of analytical techniques to assess impact are in use too. Whereas evaluative and
micro-technical studies seldom go beyond descriptive statistics using quantitative survey data,
panel studies apply econometric techniques to determine causal relationships. There are a few
exceptions, where evaluative studies use econometric and statistical methods such as in the
evaluation of HSE’s Workplace Health Connect Pilot (IES (2009)).

4.7

Qualitative methods (such as case studies) and surveys of perceptions amongst stakeholders
largely apply simple, descriptive techniques to report results. In doing so, they fulfil three key
roles in the assessment of the impact of H&S regulations – providing:

4.8

•

supplementary evidence on the effects of the regulatory activity on the intended
beneficiaries and other stakeholders which is particularly important with respect to
H&S awareness campaigns, training and guidance

•

insights into the mechanisms by which specific regulatory activities work effectively
(or not so effectively) in changing awareness, attitudes and behaviour

•

contributions to better understanding of the relationship between regulatory activity
and intermediate outcomes which may help in formulating both the regulations and
quantitative tests of their effectiveness.

Many of the studies reflect on the methodological difficulties posed by what they see as the
fundamental problems of linking H&S regulatory activities with final outcomes – some of
which were referred to in Section 3 These include:
•

the link between intervention and final outcome – compared with the counterfactual is often not direct or straightforward

•

assessment of impact is easier when restricted to changes in behaviour and practice
towards health and safety – and the presumption made that an improvement in the
latter will plausibly bring about improvements in H&S outcomes

•

the circumstances in which H&S regulation operates are varied as is the nature of the
intervention – and this can affect the link with outcomes to an extent that makes
generalisability difficult or misleading
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•

4.9

the indicators used to measure H&S activities and outcomes have shortcomings that
restrict what can be done in econometric studies where both elements have to be
quantified.

In the main, the key H&S regulatory activities used in the studies included:
•

inspections;

•

enforcement;

•

advice;

•

campaigns and guidance; and

•

permissioning.

4.10

Impact assessments using administrative and secondary data make use of indicators to
measure inspections, enforcement and penalties. These are the activities most readily
measurable. Other measures of activity include hours, or money, spent on advice, campaigns
and guidance (either in aggregate or for individual programs/interventions).

4.11

The key H&S outcomes of interest were largely confined to:
•

safety outcomes: e.g. accidents, fatalities and injuries

•

health outcomes: e.g. work-related ill health, working days lost

4.12

Most studies were concerned with safety outcomes where the most common indicators used
included: injury rates; severity of injury; frequency of injury; and compensation costs. In
specific program evaluations intermediate outcomes are also measured, e.g. exposure to risk,
or safety behaviour.

4.13

In evaluative studies using a mix of primary and secondary data, the most common indicators
of interest, barring a few exceptions where they were similar to those listed above, related to
raised awareness and knowledge, raised confidence about health and safety, improvements in
health and safety practice (for example, increased use of risk assessments, training), measures
of programme take up, and perceptions and attitudes towards health and safety.

Linking activities and final outcomes
4.14

Very few studies attempted to specify, construct, measure or assess the counterfactual (i.e.
what would have happened in the absence of the intervention). Many of the evaluations
adopted relatively weak evaluation designs. There were a limited number which used quasiexperimental techniques involving comparison groups but only one where the evaluation was
designed using a randomised control trial method (ultimately though the study suffered from
small sample sizes - the Wellworks 2 initiative in 15 manufacturing work sites in the USA)19.
The prevalence of weak evaluation designs is in large part attributable to the difficulties of
establishing adequate control or comparison groups.

19

LaMontagne et al (2004)
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4.15

Many of the studies (mostly those of an evaluative nature) did not make linkages between
activities and final outcomes. In many cases, the term ‘impact’ was specified to capture
effects on perceptions, attitudes and behaviour in relation to work place health and safety
practice but not to measure changes in H&S outcomes. In most part, these studies were also
reliant on the responses of firms and employees even if they attempted to assess impact on
outcomes. There was little use of health check techniques such as the one used in the
epidemiological study of noise at work regulations (Lutman et al (2008)) to supplement these
views. The results of another evaluation (Wells and Greenall (2005) for HSE) demonstrated
that the introduction of legislation in relation to Health and Safety at Work Act and Control of
Substances Hazardous to Health (COSHH) led to an increase in monitoring in foundry
environments and a decrease in exposure.

4.16

A Risk Solutions (2006) study for HSE evaluating the Control of Major Accident Hazards
(COMAH) (1999) suggested that, since the regulations are compulsory, it is difficult to
establish a sound counterfactual. The evaluation also noted that several studies attributed
major accidents to failures in management systems, namely that “the principal risk control
mechanisms emerging to be of concern were Safety Management, Planning (including risk
assessments), Safety culture and Management and Supervision. These were reinforced by
concerns about Competence, Situational Awareness and Risk Perception and Compliance.”

4.17

Causality was seldom established in the literature. Even in econometric studies that used
statistically reliable techniques for deriving estimates of impact, whereas an association may
have been established, the presence and direction of causality was invariably missing. This is
partly to do with the failure of econometric models to take account of suitable explanatory
variables, or the inability in general of the studies to establish a counterfactual position such
that any observed effects can be attributed to the intervention in question.

Limitations of outcome data
4.18

As well as the conceptual and empirical problems associated with designing robust
evaluations and econometric studies, limitations of data on H&S outcomes were also
identified as an issue. Even those studies that used time-series administrative data
encountered a number of problems. Mare and Paps (2002) examined the effectiveness of
government legislation in reducing the incidence of workplace accidents and other health and
safety risks in New Zealand using administrative data for the 1993/94–1996/97 period at firm
and industry level. They questioned the quality of the H&S data and suggested the need for
improvements in recording processes of workplace and other accidents.

4.19

It was much harder in general for studies to assess or evaluate health outcomes compared to
safety outcomes. The majority of studies that aimed to link regulatory activity with outcomes
tended to be concerned with measuring indicators of safety outcomes such as fatal and non
fatal injury rates.

4.20

There were also problems with measurement error - the use of appropriate and accurate
indicators, e.g. to measure injury rates (which are commonly under-recorded), work-related
health outcomes (many of which are latent, or not accurately attributed to the workplace), and
H&S interventions. For example, Amey VECTRA Limited (2002) discussed the fundamental
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problems of measuring the effectiveness of FOD inspection activities; the paper suggested a
flexible and evolutionary approach, incorporating “The Tool Kit” of measures, to enable an
evaluation programme of individual activities. Also, in the evaluation of the Workplace
Health Connect (WHC) Pilot, IES (2009) concluded that the benefits may be underestimated
due to measurement difficulties (“the latency of health effects; and recording effects
introduced through changes to practice which may inflate estimates of ill-health and
accidents, when compared to estimates made prior to WHC involvement, which could have
been based on less precise records”).
4.21

Much of the sparse research that studied the links between H&S interventions in major
hazards industries tended not to focus on final outcomes, i.e. a major hazard incident. This is
understandable, given that major hazards are rare and do not offer researchers many
observations to work from. Instead, the studies deal with a series of precursors to major
hazards such as reductions of risk and risk control, and understanding the underlying
contextual conditions.

Using administrative and monitoring data
4.22

A majority of evaluative studies relied on primary data collection via surveys of regulated
firms and their employees with little use of administrative or monitoring data that may have
been gathered within the programme in question, or by the regulator. The absence of such
data limited the ability of studies to look longitudinally and relate the monitoring and
administrative data to secondary data on say injury rates to make explicit links between the
intervention in question and H&S outcomes. This was, on the other hand, a key strength of
periodically commissioned, academic studies that adopted econometric models of impact
using longitudinal administrative data.

4.23

However, administrative and monitoring data may not be collected and reported for the
purpose of impact assessment but for internal organisational and accounting purposes. There
is a trade-off between instituting what might be seen as burdensome – and costly – monitoring
procedures and carrying out periodic evaluations of specific programmes of interventions.
This issue is explored in Section 6 with respect to the HSE.

Taking account of context
4.24

An Institute for Employment Research (IER) study (Davis and Jones (2005)) for the HSE
assessed the factors that contributed towards changes in the incidence of workplace injuries
over time. It revealed that the rates of major injury follow a pro-cyclical pattern over the
course of the business cycle and that, in terms of understanding downward trends in injury
rates, these are largely driven by changes in the occupational composition of employment. It
concluded that whether comparisons of injury rates are being made over time, across regions,
between industries or along other dimensions, these rates should be occupationally specific to
ensure that ‘like with like’ comparisons are being made.

4.25

The importance of taking account of contextual variables was acknowledged in a number of
studies. As early as 1986, in examining the impact of occupational H&S regulation between
1973 and 1983, Viscusi (1986) argued the significance of determining factors that enabled
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trends in observed accidents to be analysed to isolate them from the effects of the regulatory
agency OSHA. One study that looked into the effectiveness of mandatory workplace
programs in the USA (LaTourrette and Mendeloff (2008)) concluded that future studies need
to separate the effect of H&S programmes from other factors that influence injury rates and
examine in more depth the experience from existing programmes.
4.26

Another RAND study (Mendeloff et al (2008)) examined the types of workplace injuries and
illnesses that decline after OSHA penalty inspections and after particular standards are cited,
in order to better understand the process by which OSHA inspections may reduce injury rates.
The findings confirmed the need to take account of organisational responses to inspections
when assessing enforcement impact. Van der Molen et al (2007) also concluded that the
econometric studies they reviewed did not sufficiently account for time trends in their
statistical analysis and make clear that the intervention was independent of other changes.

4.27

There are only a few studies that compare regulatory regimes and their effects between
different countries beyond providing a descriptive account of how the regimes vary.
However, these accounts suggest that the differences are such that they would make it very
difficult to standardise the comparisons to ensure that like was being compared with like.

4.28

Windle et al (2008) sought to compare regulatory regimes in the fishing industry. They
concluded that international outcome data - fishing fatality, injury and illness rates - had to
be interpreted with caution and that a meaningful comparison of the data was currently
not possible. It also made two points about the need to account for context:
•

a comparative analysis based solely on prescribed laws and regulations without
attention to their actual interpretation and implementation is of limited value –
and implementation practices are governed by history and culture

•

there are significant interactions between the H&S regulatory regime and other
regulations on the industry that affect H&S outcomes and these interactions vary
in nature in different countries.

4.29

Another comparative study (Benavides et al (2009)) sought to avoid these problems by
examining the effectiveness of preventive interventions against occupational injuries
(preferential action plans - PAPs) within Spain as applied by different regional governments.
Similar results were found in the changes in trend injury rates before and after the national
introduction of PAPs in those regions with high quality, low quality and no PAPs. This
suggests that other factors were at work to cause the change in trend injury rates.

4.30

Related to the issue of context, a specific challenge encountered in some studies was to
identify and incorporate sufficient and suitable explanatory variables to take account of
endogeneity. This would bias the results where the model could not take account of those
characteristics of firms that are correlated with the firm’s likelihood of being subject to health
and safety interventions).

4.31

The importance of taking account of context in understanding the relationship between H&S
interventions and outcomes means that particular attention must be given to the sampling
strategy used in the analysis.
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Dealing with sampling problems
4.32

In adopting primary data collection methods, a number of flaws emerged from the literature
such as potential respondent bias in sample selection and interviews. In one study looking at
noise exposure and hearing loss prevention (Daniell et al (2006)), efforts were made to obtain
a population based sample of companies, but only about half of the approached companies
participated in the study, and employee recruitment relied primarily on volunteer and
company designated employees.

4.33

In the evaluation of Noise at Work, Lutman, Davis, Ferguson (2008) concluded that
companies agreeing to participate were not necessarily representative and may have been
biased towards better compliance with the regulations. A lack of formal random sampling
made it impossible to detect such biases if they exist. While the measures taken by the
companies involved in the study to combat risk of hearing damage from noise were effective
in minimising hazard to hearing for employees working in relatively noisy areas, it was not
possible to draw firm conclusions for companies where noise levels are substantially higher
than in the companies involved in the study. Field measurement of auditory status on
company premises with participants taken immediately from the workplace reduces reliability
of results compared to laboratory studies. Although steps were taken to avoid effects of noise
exposure on the day of testing, the repeatability of measurements was poorer than in previous
evaluative work. This limited the power to detect changes within participants over time.

4.34

Small sample sizes and poor response rates were also highlighted as a key methodological
limitation by several authors; studies often suffered from poor response rates generated by
interviews with duty holders or employers. As an example, an HSE commissioned evaluation
of the directive on minimum safety and health requirements for work with display screen
equipment (HSL20 (2008)) recorded a 9% response rate, and another study evaluating the
Control of Major Accident Hazards (COMAH) regulations also suffered from small sample
sizes (19 establishments out of the population of over 1000), making it difficult for findings to
be representative and generalisable across the population of interest.

Some best practice examples
4.35

Despite the difficulties that trouble the conduct of robust analyses of the relationships
between improvements in workplace injuries and regulatory interventions, several
international studies have managed to overcome or had attempted to address the
methodological issues highlighted above.

4.36

It will be apparent from the examples cited below that they did so largely by adopting quasiexperimental methods tackling the counterfactual issue through the use of controlled trials or
matched samples, linking administrative with secondary data or generating longitudinal panel
data. However, it is also clear from the following that robust qualitative methods have been
applied as well.
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•

A study conducted by academics in the UK (IER (2000)) combined administrative
data on injuries (RIDDOR) with economic (LFS) data on the characteristics of
regions to explain a substantial part of the variation in injury rates.

•

Mare and Papps (2002) constructed a panel study using standard and industry level
time series data, and applied a linear probability model to examine the effectiveness
of New Zealand government’s legislation in reducing the incidence of workplace
injury and other risks. A dynamic model that included lagged interventions effects
allowed for effects of past interventions on present outcomes.

•

Gray and Mendeloff (2002) constructed three panels using establishment data from
1979 to 1998 to examine the effects of OSHA inspections on injuries, and applied a
series of regression models on a range of inspection type – programmed inspections,
complaint inspections, inspections with penalty.

•

A controlled trial to evaluate occupational health intervention programme on wholebody vibration in forklift truck drivers (Hulshof et al, (2006)) used an experimental
pre-test/post-test control group study design that enabled the assessment of impact of
the multifaceted occupational health intervention programme, on both process and
outcomes.

•

IES (2009) evaluated the Workplace Health Connect (WHC) Pilot applying
regression analysis to measure the impact of the Pilot's visit service on accident and
illness rates. It also attempted to measure impact on intermediate outcomes i.e. health
and safety practice. It used a ‘difference-in-difference’ method for constructing a
counterfactual by using data on organisations receiving a workplace visit with
comparator organisations located in regions where the WHC visit service was not
available. It relied on primary data collection via two wave surveys of users and non
users, supplemented with administrative data.

•

A RAND study (Mendeloff et al (2008)) evaluated participation and effects on work
injury rates by using administrative data from OSHA and other insurance and
compensation data, in combination with primary data collected from a small number
of participants and non-participants of a Certified Safety Committee Programme.
Authors controlled for selection bias through propensity score matching. The
difference-in-difference method worked well in the establishment of the counterfactual.

•

An evaluation of Constructing Better Health by IES (2007) on behalf of HSE
interviewed relatively large samples of participant firms and non-participant firms,
and supplemented its method with health check results collected by participant firms.

•

An evaluation of HSE’s Watch your Step’ campaign including work place inspections
(Synovate (2007)) applied a before-after method in interviewing relatively good sized
samples of firms and employees. It benchmarked results with the Annual
Communications Tracking Survey. A separate but linked piece of research focused on
qualitative interviews.
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Findings from the research
4.37

Annex D presents the findings from the research and considers the extent to which the ability
of the research studies to generate robust findings on the link between H&S regulatory
interventions and outcomes was constrained by conceptual, data and analytical difficulties. In
summary:
•

The success of the econometric studies in quantifying the links between H&S
regulatory interventions and outcomes was mixed. In large part, this was not put
down by the authors to a failure of the interventions but rather to the limitations of the
data (especially with regard to health outcomes) and the complexity of the
relationships that made it very difficult for the studies to provide robust findings.
Several of the studies were prompted to make recommendations for improved
measurement of H&S interventions and outcomes and for the development of a
coherent framework in which to draw them together.

•

The evaluation studies mainly adopted a mixed method approach that combined
quantitative data collection via surveys of target groups complemented with
qualitative consultations and case studies with stakeholders and employers. They
demonstrated the same mixed results as shown by the econometric studies – being
contingent on the robustness of the available data, the nature of the interventions and
the context in which they were applied.

•

The results from the limited number of meta and systematic reviews reinforce the
general observation that can be taken from the literature review that the quality of the
evidence on the link between H&S regulatory activities and H&S outcomes is patchy.
This is largely because of poor data and the inadequacy of standard econometric
techniques to deal with the complex empirical issues involved. From a meta or
systematic review perspective, another problem was to do with the diversity of
methods and metrics used which limited the potential for aggregation across studies.
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Key messages
Three broadly different research approaches were identified from the literature review: Impact
assessments, evaluative studies and meta-reviews. They used a mixture of quantitative and qualitative
methods and all found difficulties in linking H&S regulatory activities with H&S outcomes. This was for a
variety of reasons to do with:
•

Limitations with the outcome data especially with regard to health outcomes

•

Inadequacies in administrative and monitoring data with regard to H&S regulatory activities

•

Accounting for differences in context that affect the nature of the links between activities and
outcomes

•

Dealing with sampling problems

The best practice examples from the literature demonstrate that these problems can be tackled for some
specific regulatory interventions and particular outcomes (mostly injury related) by means which involve
longitudinal studies, linking different data sets (secondary, administrative and sometimes primary data
sources) and estimating the counterfactual through use of comparison groups.
The success of the studies in quantifying the links between interventions and outcomes was mixed. In
large part, this was not put down by the authors to a failure of the interventions but rather to the
limitations of the data and the complexity of the relationships – including the influence of contextual
factors - that made it very difficult for the studies to provide robust findings. A number of the studies
were prompted to make recommendations for improved measurement of H&S interventions and
outcomes and for the development of a coherent framework in which to draw them together.
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5: Review of available HSE data and evidence
5.1

This section reviews the available HSE datasets and evaluation evidence and considers
whether they can form the building blocks for an assessment of the link between HSE
activities as a whole and H&S outcomes using the one or more of the methodologies revealed
from the literature review.

Available datasets
5.2

To undertake statistical analysis, indicators will be required for each of the stages of the logic
chain (intervention, health and safety practice (intermediate or precursor outcomes), and
injury and health final outcomes) and also indicators to take account of those characteristics
of plants/firms/individuals/sectors/geographies that might help to explain variation in health
and safety interventions and outcomes.
Quantitative data sources

5.3

The various data sources reviewed for this study suggest that indicators could be derived for
the different stages of the logic chain:
•

HSE intervention, e.g.


•

•

•
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COIN21 measures of activity

Practice (intermediate, precursor outcomes), e.g.


Compliance (COIN inspection ratings)



Survey evidence of attitudes to health and safety (e.g. FIT3 employer and
employee surveys)

Health and safety outcomes, e.g.


RIDDOR injury rates



THOR & THOR GP health outcomes



Labour Force Survey (LFS) work-related illness and workplace injury



Death certificates as a source of deaths from occupational lung diseases



FIT3 employee survey health conditions and sickness absence



Industrial Injuries Disablement Benefit (IIDB) Scheme cases of work-related
ill-health

Characteristics, e.g. most datasets are classified by

Annex H has a list of abbreviations that explain these acronyms
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SIC code, location

5.4

Many of these datasets are subject to the problems of measurement error identified in the
earlier sections. With regards to outcomes, injury rates are commonly under-recorded as are
work-related health outcomes, many of which are latent or not accurately attributed to the
workplace. With regards to interventions, the COIN dataset provides some measure of HSE
activity (enforcement notices; offences prosecuted; numbers of case records; numbers of
service orders; value of penalties) but it does not count all visits, or all inspections and there
are challenges in aggregating these indicators to achieve a single measure of HSE activity.

5.5

It appears that little use has been made of the data sets in combination, or linked to other
economic and social data. This is in part because of the difficulties of linking the data given
their existing coverage. However, until 2003, data from FOCUS (a pre-COIN system) did
make certain explicit links between operational activity and outcomes (injuries), although this
linking proved too costly in staff resource and was stopped.

5.6

HSE is currently analysing existing COIN data on certain inspections, to measure
intermediate outcomes. It should be possible to show that, in some cases, specific workplace
interventions do result in improved inspection scores at a later visit, the assumption being that
improved compliance leads to improved health and safety outcomes. This work is at an early
stage and will require analysis of existing COIN longitudinal data.

5.7

The FIT3 surveys comprise three annual surveys (2006-08), of employers and employees, and
provide a detailed set of data suitable for quantitative longitudinal analysis. However, the
FIT3 data is not suitable for quantitative analysis of the link between HSE activities and H&S
final outcomes because the survey data are available only for some parts of the logic chain.22
Neither the employer nor the employee surveys includes measures of HSE inputs. The
employer survey data provides:
•

few measures of HSE activities & processes, regulatory and other outputs

•

many measures of H&S behaviour and practices

•

no definitive measure of H&S outcomes.

5.8

The employee survey data provides: many data for the final two stages of the logic chain,
namely H&S behaviour and practices, and H&S outcomes; and also many data for the
characteristics of employees - characteristics which are essential controlling factors in
quantitative analysis.

5.9

A summary of the datasets is provided in Annex E, and Annex F summarises the content of
the data from the FIT3 surveys.
Operational data

5.10

Operational data can be used to supplement quantitative administrative and primary data
where required. During the course of the feasibility study, SQW consulted with a number of

22

See Chapter 3 and Annex F
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HSE executives to explore the feasibility of using data that is collected on attitudes and
perceptions of stakeholders.
5.11

The HSE Communications Directorate has conducted a series of annual stakeholder surveys
since 2004 which assess attitudes towards and awareness of health and safety amongst duty
holders. Interviews are held with Directors of medium and large sized firms, health and safety
managers and employees. At the time of the consultations, HSE was in the process of
moderately changing the survey methodology to enable stratified sampling based on firm size,
and to include questions on the specific actions that employers and employees take. The
surveys focus on health and safety in general, rather than HSE regulation. They also gather
information on motivations for compliance.

5.12

HSE also commissions 25 questions in quarterly modules in the Office for National Statistics
(ONS) Omnibus Opinion Survey. This covers 500 workers across all relevant sectors.

5.13

HSE Operations maintain close partnership with local authorities through Local Government
Regulation (formerly LACORS). Local Authorities are co-regulators with HSE and focus on
specific sectors such as retail. As part of this process, HSE collects LA enforcement action
data which forms part of the Statistical Release for HSE. The data collection mechanism
involves a series of forms that collate information on staff, number of inspection visits,
number of prosecution notices, and qualitative case studies material that discusses local
authority measures and actions.

HSE evaluations and reviews
5.14

As noted in the previous section and as demonstrated in Annex D, the track-record of HSE is
impressive with regard to the commissioning of evaluations of its programmes and
interventions. However, HSE research has not been confined to these bottom-up evaluations.
HSE has also commissioned meta-reviews of its evaluative studies. The main ones are the
Atkins (2004) review of evaluations of the impact of Field Operations Directorate (FOD)
interventions, the Greenstreet Berman (2007) study to collate evidence on the effectiveness of
HSE interventions and the IES (2008) report on what HSE activities work in delivering H&S
outcomes.

5.15

The conclusions of this feasibility study confirm the findings of the above reviews in the
following respects:
•

Atkins (2004) - There are many good examples of evaluation in the interventions
reported but also many are poor and in some cases this has resulted in a considerable
loss of opportunity to make the most of the work done to determine the effectiveness
of types of intervention to the long term benefit of FOD as a whole.

•

Greenstreet Berman (2007) - Whilst all HSE activities could benefit from further
evaluation, as HSL and Radiological Protection Division (RPD) comprise significant
elements of HSE expenditure and lack any published evidence, these activities may
warrant priority

•

IES (2008) - Limited evidence was available relating to the effectiveness of HSE at
one or more of the following five levels of potential HSE influence:
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raising awareness of hazards



self-reported action as a result of heightened awareness



independently verified action as a result of awareness



measurable impact on health and safety outcomes such as accident and
sickness statistics



cost-benefit of the HSE interventions.

Key messages
The HSE carries out or is involved in a wide range of data gathering exercises and evaluation studies
(involving significant surveys such as for FIT3 and including periodic metareviews) and makes use of
other data sources (such as the LFS) which provide coverage of many aspects of the logic model.
The simplified depiction below suggests that the HSE has available to it the ingredients for assessing
the relationship between what it does and what effects this has on precursor outcomes (H&S attitudes
and practices) and final H&S outcomes. These ingredients may not be available for all aspects of what
HSE does but at least for a good part of it.
FOCUS – to 2003

FOCUS & COIN data sets

HSE
Inputs

HSE activities &
�
processes

HSE and LA
enforcement
action data

Regulatory and
�
other outputs

COIN inspection ratings
and annual HSE
stakeholder surveys

Changed
H&S
�
behaviour
and practices

RIDDOR injury
rates, THOR &
THOR GP health
outcomes, LFS
and others

Reduced work
related injuries,
�
illhealth and
death

Evaluations of specific HSE activities (e.g. campaigns,
particular regulations, major hazard control) including
surveys such as FIT3 employer and employee surveys
plus meta reviews on what works
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6: Linking HSE activities and outcomes
6.1

The commissioning of this feasibility study demonstrates the ambition of the HSE to explore
the extent to which – and the ways in which – it might be able to link its overall activities
with changes in H&S outcomes. The review of the literature revealed there to be a limited
number of studies that have robustly tested this link even for specific sets of H&S regulatory
activities and particular final H&S outcomes. This is because of modelling, data and
analytical difficulties particularly with regard to linking regulation with final health outcomes.

6.2

Yet, it is apparent that HSE has datasets and access to datasets and has accumulated a body of
evaluative evidence that could provide the ingredients to make the assessment of the links
possible. This section reviews the options for linking HSE activities and final outcomes either
by using the available ingredients or supplementing them. The options are to:

6.3

•

take a top-down approach to the assessment using administrative and secondary data
sources supplemented with bespoke primary surveys

•

adopt a bottom-up approach by accumulating evaluation evidence in a way that
allows aggregation to higher levels if not for HSE as a whole

•

carry out periodic meta reviews that:


summarise the accumulated evaluation evidence and/or



consider the international evidence on the effects of the interventions
(especially those such as control of major hazards where significant scale
effects on outcomes might be expected) and/or



link the results from the top-down and bottom-up approaches.

The main focus of the section is on whether the options are feasible rather than their costs and
benefits although it does reflect on the likely resource intensity of the options and the timescale over which they might have to be pursued to be effective.

The top-down approach
Modelling administrative and secondary data
6.4

The most feasible approach in the short term would be to focus attention on the modelling of
administrative and secondary data. The key issue to resolve to do this would be how to obtain
a data set with sufficient variation across observations in the application of H&S interventions
so as to detect their impact. Such variation is critical to the task of obtaining a robust estimate
of the impact of intervention. In effect, it serves to develop the counterfactual as the value
predicted by the estimated relationship when the health and safety indicator is set to zero. In
the extreme case, the data set would include observations with no health and safety
intervention, but these are unlikely to exist in practice. In the same data set it would also be
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necessary to include indicators to measure, not only H&S interventions, but also H&S
outcomes and control variables (to account for other factors that influence outcomes).
6.5

Two broad kinds of approach can be distinguished using administrative and secondary data –
as summarised in Figure 6-1.
Figure 6-1: Potential use of administrative and secondary data
Establishment or plant level analysis
The first approach treats individual plants as the observations, and relies on data from the health and
safety regulator covering both the characteristics of the plants and the nature of the regulatory
intervention. The advantage of this approach is the large number of observations and prospect of
considerable variation across plants. The disadvantage is that analysis is limited to the indicators
collected by the regulator, which typically limits the scope of outcomes to reported injuries (i.e. there is
no scope to analyse health outcomes) and also limits the availability of control variables. Care would
need to be taken to adopt methods that take account of the risk of endogeneity bias that arises with this
kind of data set. The studies that have applied this method have typically been implemented in the USA
using OSHA data, for example Gray et al (1993) and Gray and Mendeloff (2002). This approach is
worth pursuing if the data on plants or establishments (i.e. company specific data) are available in the
UK.
Sectoral or some other aggregation approach
The second approach uses administrative data that aggregate plants into broader groups, typically
industries, possibly with some geographical breakdown. For example, one study (Davies and Elias
(2000)) modelled the incidence of workplace injuries reported under RIDDOR using variation across UK
regions and time and investigating the relevance of various characteristics of the regions (e.g. industry
specialisation, occupational breakdown). If the analysis could be extended by including a measure of
the strength of health and safety interventions, and there was sufficient variation in that indicator, this
could yield an estimate of the impact of such interventions controlling for the other characteristics in the
study. Other studies that adopt this second type of approach include Borooah (1998), and Curington
(1986). The advantage of this approach is that it may be possible to include a wider set of control
variables (for the characteristics of industries and regions). The disadvantages are the smaller number
of observations available for analysis (because of aggregation) and the need to match the data set on
health and safety outcomes (say, injuries) with the separate data on industry/region characteristics.
Source: SQW, CE and IOM

6.6

Are the data sources available to HSE fit for the kind of analysis suggested above?

6.7

In general, the indicators that measure H&S outcomes are collated in data sets separate to
those that measure HSE activity. To support the proposed analysis, these indicators would
need to be linked together into a consistent data set. The key weaknesses of the HSE
databases reviewed are:

6.8

•

issues of measurement error already discussed (e.g. under-reporting of injury rates in
RIDDOR)

•

the effort involved to aggregate and collate administrative data from COIN (cases,
work streams, service orders) into a time series of data for individual plants or
companies which clearly identifies interventions and outcomes

•

the limited number of indicators collected (which limits the scope of outcomes to
reported injuries (no health outcomes), and also limits the availability of control
variables)

The different datasets reviewed have been designed for different purposes and their coverage
and application reflects this. Thus, COIN is an operational system designed to monitor and
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manage HSE work streams and so it can provide some measure of HSE activity. On the other
hand, THOR & THOR GP are focussed on the monitoring of trends in health outcomes.
6.9

To improve the ability to link the RIDDOR and COIN datasets with each other and with other
economic and social data, it is recommended that each entry be coded using the (unique)
Company Number. It is understood that the Company Number is now included in the COIN
dataset. This provides a unique identifier to link datasets and greater possibilities to draw
together measures of activity, outputs, outcomes and control variables, providing an improved
evidence base for evaluation.

6.10

The linking of these datasets might enable an establishment/plant or sectoral approach to be
carried out (as suggested in Figure 6-1) and these two approaches are considered next.
Establishment or plant level analysis

6.11

HSE’s existing administrative datasets that lend themselves most readily to this type of
analysis are COIN and RIDDOR. COIN provides, for different establishments, measures of
HSE activity and also with a few control variables (e.g. location, SIC code). RIDDOR
provides measures of (safety) outcomes; suitable measures of health outcomes are not
available at establishment or plant level. There is limited scope to link the two databases with
each other and to other data sources that would be required to build up a sufficient set of
control variables. The CCID (contact centre index number) is used to link COIN and
RIDDOR, but the available sample for analysis would be restricted because only those cases
in COIN that originate from RIDDOR can be linked using the CCID. In addition, the CCID
cannot be used to link the HSE datasets to the necessary other data sources. The (unique)
Company Number in COIN can be used to link to other secondary data sources or bespoke
surveys, but because the Company Number has only recently (in 2010) been collected in
COIN, only a limited time series of linked data can be constructed. Using the Company
Name to link data is not recommended; in our experience many cases cannot be matched on
this basis (because the Name is not unique or not recorded accurately).
Sectoral or some other aggregation approach.

6.12

6.13

Data could be constructed to some level of industry aggregation (using SIC codes) and over
time. An econometric model (see Figure 6-2) could then be developed to explain the
variation in a dependent variable (e.g. injury rate) using explanatory variables:
•

control variables: e.g. capital intensity, average firm size, hours worked

•

HSE activity: e.g. numbers of inspections or enforcements

Data from RIDDOR can be aggregated to generate measures of injury rates by industry and
over time, as evidenced in the work of Davies and Elias (2000) which constructed such a
dataset (and made adjustments for problems of under-reporting). Although one weakness of
the HSE operational databases (e.g. COIN and its predecessor FOCUS) is that a great deal of
effort is involved to aggregate the data, the FOCUS data have previously been successfully
aggregated to provide time series data (1997-2003) by industry of the numbers of inspections,
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investigations and cases prosecuted.23 It is considered feasible, and resource intensive, to
aggregate COIN data to industry level back to 2005.
6.14

Local authority (LA) inspections and enforcement data (e.g. visits undertaken, enforcement
notices, cases prosecuted, cases fined) may be useful in providing an ‘all sector’ coverage, as
local authorities regulate health and safety in sectors that HSE does not cover (offices, shops
and other parts of the services sector, including leisure and catering sectors and residential
care).

6.15

Sources of secondary data, such as the Office for National Statistics, can be used to collate
data by industry for some control variables such as average firm size and hours worked. The
coverage of existing administrative and secondary data is therefore sufficient to support
statistical analysis at the sectoral level to attempt to quantify the impact of HSE activity on
H&S outcomes, as has been undertaken in other countries (e.g. for Australia, Borooah (1998),
and the USA, Curington (1986)). However, as discussed in earlier sections, there remain
caveats to such analysis: for example, it is restricted typically to the analysis of the impact of
inspection activity on safety outcomes and so there are inherent problems of identifying cause
and effect - there is a strong correlation between inspection and injury rates in different
industry sectors.
Figure 6-2: Illustrative specification of a model using the sectoral aggregation approach
The proposed model would apply panel methods to estimate the impact of inspections and/or
investigations on workplace injury rates. The dimensions of the panel are time, t, and industry sector, s.
The general model is summarised as follows:

Is ,t = $X s ,t + #Ys, t + "Z t + !t + ut
Where:

Is ,t

is the dependent variable, injury rates, aggregated to industry sector s. These data could be

constructed from the RIDDOR database, building on the approach used by Davies and Elias (2000).

X s ,t

are measures of HSE activity, aggregated to industry sector s. These could comprise measures

of inspections and or enforcement, constructed from the COIN database and supplemented by LA data
to provide all-sector coverage, building on the approach used for the Cambridge Econometrics (2006)
study.

Ys, t

is a set of control variables that characterise the different industry sectors. These variables could

be constructed from secondary data: from the LFS, characteristics of employment in each sector
(gender, age, educational attainment, occupational structure, hours worked); and from other ONS data,
characteristics of the employers (firm size, investment, capital intensity).

Zt

is a set of variables that are thought to explain injury rates and that vary over time but not across

industry sector. These might include the level of disability benefit.

t

ut

is a time trend.
is the residual (unexplained) term.

Source: SQW, CE and IOM
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For the Cambridge Econometrics (2006) study, HSE provided data from the FOCUS database (the predecessor
of COIN) to measure HSE and LA activity.
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Conclusion

6.16

It is the conclusion of the feasibility study that the data sets are not, as yet, fit for the purpose
of the establishment or plant level analysis but they do offer opportunities to undertake
modelling using the sectoral (or some other aggregation) approach. The data sets offer the
potential to be used for plant level analysis if changes were made to the way in which they are
organised and linked. However, such changes often are more complex than they first appear
and can take more time and resources than anticipated. Moreover, the modelling work that
will be possible using the data would still be subject to uncertainty and constraints on the
ability of the techniques to capture all relevant variables. Nevertheless, the datasets represent
a resource which has so far been under-utilised in evaluating the impact of the HSE both as a
whole and in its individual interventions.
Analysis requiring bespoke surveys

6.17

Other possibilities for pursuing the top-down approach would be to use bespoke surveys.

6.18

The FIT3 employee and employer surveys are examples of bespoke surveys designed to
gather data on activity, outputs, outcome precursors, outcomes and characteristics in order to
evaluate a specific program/intervention. However, because the coverage of indicators to
measure activity and outputs is very limited 24, the FIT3 survey data are not suitable for
investigating the link between HSE inputs as a whole and H&S outcomes.

6.19

There is scope though to use the HSE stakeholder survey data to further investigate the link
between H&S behaviour and practices and H&S outcomes, whilst taking account of relevant
contextual variables. This link in the logic chain is one for which only limited evidence has
been found to exist. There are examples of how the employee survey has been used to
undertake quantitative analysis to investigate links between, for example, safety practices
(measured by worker involvement in this case) and H&S outcomes (accidents).25 Moreover,
data from HSE stakeholder surveys have the potential to help identify relevant contextual
variables that ought to be controlled for and included in any assessment of HSE impact.

6.20

There are a number of caveats to such analysis, some previously mentioned and also relevant
to other analyses: The survey data suffer from measurement error; it is difficult to attribute
cause and effect 26; and the results are sample specific.27 It is considered that such studies are
useful for examining parts of the logic chain (the links between H&S behaviour and practices
and H&S outcomes) and for indicating those links that merit further investigation, but not for
drawing conclusions about the broad scale of impact of health and safety activities.
Summary

6.21

The conclusion of this assessment is that the most feasible approach in the short term would
be to adopt a sectoral (or some other aggregated) method that might, over the longer term, be
24

See Annex E.
HSE (2010) Does involving workers in health and safety reduce the occurrence of accidents and ill-health
within the workplace? An internal document for HSE's Social Sciences group.
26
Analysis over time can identify weak statistical causality, e.g. Granger Causality in which past values of one
variable can help to explain current values of another.
27
Data from FIT3 are available only for 2006-08
25
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extended to a plant/establishment level analysis and/or supplemented by use of the evidence
from bespoke surveys of employers.

The bottom-up approach
6.22

Since HSE’s interest in the present review is in the feasibility of assessing the impact of its
overall health and safety regime on H&S outcomes, there might seem little point in
suggesting further studies of specific interventions underpinned by primary survey data.

6.23

Such studies could shed light on the conditions under which specific interventions are more or
less effective in changing practice and, conceivably, if the sample size were large enough or
the study carried out over a sufficiently long period, on whether changing practice affects
H&S outcomes. The results would be specific to the interventions that applied in the cases
covered by the survey, and would not yield conclusions that could be regarded as general to
the overall health and safety regime. In other words, such studies are useful for examining
how the logic model works in certain circumstances, but not for drawing conclusions about
the broad scale of impact of health and safety regulatory activities on general H&S outcomes.

6.24

However, a systematic strategy for HSE monitoring and evaluation using common metrics as
far as possible could, over time, provide the basis on which aggregate conclusions could be
built about overall impact and about ‘what works, for whom and in what context’. Moreover,
the development of a systematic bottom-up approach to the assessment of the overall impact
of HSE on H&S outcomes would have the additional advantage that the use of standard
metrics and methods that the approach would require would also enable comparisons to be
made between different HSE interventions.

6.25

There is always a trade-off between investing in systems and procedures for continuous
monitoring of spend, activities and outputs and carrying out periodic evaluations. The
generation of monitoring data reduces the costs of an evaluation because it avoids the need for
evaluative effort to be devoted to retrospective collection of data relating to the costs,
activities and outputs associated with the intervention being evaluated. On the other hand,
such monitoring systems can be expensive to install and maintain, can be an administrative
burden on regulators and businesses alike and can lead to excessive preoccupation with
activities and outputs rather than the desired outcomes of the regulatory interventions.

6.26

The review of HSE datasets and evaluation guidance suggests that significant efforts have
been made by HSE to develop monitoring data related to its activities (the COIN dataset) and
in setting up appropriate procedures for evaluation. On the latter, HSE (2005) 28 provides the
guidance set out in Figure 6-3 with regard to the design and conduct of impact evaluations.

28

HSE, Programme, Policy and Project Impact Evaluation, GAP 6 (2005)
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Figure 6-3: HSE guidance on the design and conduct of impact evaluations
Impact evaluation is not required in all cases. The main criteria for deciding whether impact evaluation
should be carried out are if the programme, policy or project:
•

is 'significant' in achieving HSE's objectives, or a Strategic Programme's targets;

•

will use up a large amount of HSE resources (money, staff etc.);

•

is likely to impose major costs on business, charities or other government departments;

•

is looking at something that involves particular risk or where the scientific basis of the approach is
uncertain.

It is essential to develop an evaluation strategy at the initial business planning stage of a programme,
policy or project (intervention). Gathering ' baseline ' data on the current situation before the intervention
commences makes it easier to detect any changes that have occurred as a result of the intervention.
There are five main steps to evaluation:
•

Specify the objectives and define the assumptions;

•

Select the success indicators;

•

Identify the counterfactual;

•

Collect and analyse the data;

•

Report the findings.

Source: HSE (2005)

6.27

However, it is the conclusion of this review that, although the balance between monitoring
and evaluation that has been struck by HSE seems to be appropriate and the guidance on
evaluation follows good practice, the monitoring data and evaluation evidence currently in
place do not provide the building blocks on which an overall assessment of the links between
HSE activities and H&S outcomes could be based. This should not be taken as a criticism – it
reflects the fact that neither the monitoring system nor evaluation practice was designed to
meet this aggregation objective. As was observed in the Greenstreet Berman (2007) report:
As the evaluations have often used different impact measures and assessed
one activity at a time, it is difficult to directly compare the impact of any
two activities, such as communications work and enforcement work. The
use of alternative measures is thought to arise partly from the point that
the various interventions have somewhat different aims and hence need
different impact measures. For example, communications work tends to
focus on raising awareness and hence evaluations tend to measure issues
such as recollection of campaigns, whilst the worker involvement
initiatives may focus on specific aspects of H&S management such as,
appointment of employee representatives.

6.28

Could monitoring and evaluation practice be amended to lend itself to the aggregation
purpose? The answer from this review is the same as that suggested in the Greenstreet
Berman (2007) report, namely that it would require:
•

evaluations to make greater and more consistent use of the COIN dataset

•

the development of means for extrapolating from an assessment of changes in H&S
attitudes and practices to H&S performance and outcomes

•

the use of a more common set of metrics – with regard to both H&S precursor and
final outcomes
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6.29

Moreover, once any such developments had been secured, it would take time for them to
become embedded in evaluation methods and reporting and even longer for evidence to
accumulate that could be aggregated to provide an overall picture of the relationship between
HSE activities and H&S outcomes.

Use of meta reviews
6.30

The options for meta review of the evaluation evidence and linking the latter with the results
of any top-down work on the link between HSE activities and outcomes are contingent on the
implementation of the above recommendations on top-down analysis and the development of
more consistent outcome based evaluation methods and metrics. Until these are in place,
meta reviews will not be able to provide insights into the generic activity-outcome link.

6.31

However, they may be appropriate for considering the evidence on more segmented concerns
such as the effectiveness of H&S awareness raising campaigns or the interventions to control
and mitigate major hazards and the effect they have on H&S precursor outcomes. The Risk
Solutions (2006) study for HSE evaluating the Control of Major Accident Hazards (COMAH)
suggested a retrospective review of accidents to assess whether the regulations had, or may
have had an impact, and a regular survey of incumbents. Indeed, this type of review could
also be undertaken via an international case study approach.

6.32

It would be sensible for such focused meta reviews to take account of international experience
although the evidence of this review is that serious difficulties would have to be addressed in
doing this, most notably in deriving comparable data and allowing for contextual differences.
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Key messages
The conclusion of this review is that the most feasible approach to testing the link between HSE
activities and H&S outcomes in the short term would be to analyse administrative and secondary data at
a sectoral (or some other aggregated) level that might, over the longer term, be extended to a
plant/establishment level analysis and/or supplemented by use of the evidence from bespoke surveys of
employers.
The bottom-up approach building on evaluation evidence – and providing the basis for meta reviews – is
one that is feasible and could be pursued over the longer term. It would be contingent on more
consistent use of administrative data and the development and use of common outcome metrics and/or
the development of means for extrapolating from common output or precursor outcome measures to
final H&S outcomes.
Meta reviews are currently not feasible as a way of testing the link between H&S regulatory activities
and outcomes because they cannot draw on consistent evaluation methods and metrics. However, they
could be used for more segmented analysis focused on particular aspects of the link – e.g. with regard
to major hazards. It is unlikely, on the evidence of this review, that even segmented meta reviews will be
able to make much use of international comparisons because of data problems and the need to take
account of significant contextual differences.
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7: Conclusions and recommendations
Conclusions
7.1

7.2

The study found there to be very little research across industrialised countries and the last 10
years that had provided quantitative assessments of the links between the activities of health
and safety regulatory agents as a whole and improvements in health and safety outcomes.
There were a number of reasons for this.
•

The complexity of the interactions represented by these links which made it difficult
even to model the relationships conceptually.

•

Empirical testing of the hypothesised relationships has proved difficult because of
data problems – e.g. in capturing health and safety regulatory activities and outcomes
in a limited number of variables that are measured consistently over time and
different contexts.

•

The empirical modelling work also encountered problems in establishing the
counterfactual (i.e. what would have happened otherwise) and in allowing for
measurement errors and the complex interactions between dependent and independent
variables.

•

Where they have been most effective is in assessing the specific impact of particular
regulatory activities in well-specified contexts.

One of the studies offered a conclusion that resonates across a lot of the research with regard
to the fundamental problem of measuring the effectiveness of H&S regulation.
“At best the effect is analogous to that of a catalyst; every time the
catalyst is used each circumstance is unique; and few performance
indicators have been proven in anything other than a limited context and
there is little order or structure among those which have been
suggested.”29

7.3

The review of evidence carried out for this study is that there are fundamental conceptual and
empirical problems in establishing a quantitative link between H&S regulation and final H&S
outcomes. No ‘clear line of sight’ has been established between the two – except for sub-sets
of regulatory activity and in specific circumstances (and mostly US in origin). Even here this
could only be done by applying complex and sophisticated methods and using the most recent
administrative data available to overcome or address the methodological issues highlighted
above.

7.4

The difficulties associated with assessing the link between H&S regulatory activities as a
whole and outcomes are compounded in the case of HSE whose administrative data sets and
its evaluation practices have not been set up for this purpose. They have a different function
to do with managing the business of HSE and providing learning about the effectiveness of
specific interventions. The datasets have, therefore, been seldom used in evaluating HSE
interventions, perhaps because the activities and outcomes data are currently collected and
29

Amey VECTRA for HSE (2002)
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held in separate systems with no easy way of linking for the purposes of conducting impact
assessment.
7.5

7.6

So, our conclusion is that:
•

it would be difficult (although not impossible) to arrive at a methodology which will
provide an estimate of improved final H&S outcomes that could be attributed to the
activities of the HSE as a whole

•

it is not possible given the current administrative datasets and the existing evaluation
evidence base to clearly and categorically identify direct causal links between HSE
activities and H&S outcomes.

This is because of the problems associated with conceptual and empirical modelling
summarised above and set out in detail elsewhere in this report and because of the current
configuration of HSE datasets and the lack of standard metrics used in HSE evaluations.

Recommendations
7.7

However, it might still be feasible to carry out an assessment that linked HSE activities with
H&S outcomes if more use was made of the available administrative datasets and a more
systematic approach was adopted to the commissioning and conduct of evaluations.

7.8

Looking forward, it is the conclusion of this study that in order to develop reliable estimates
of causal links, HSE would have to invest in:
•

Linking and modelling existing administrative and secondary datasets in such a
way as to provide sufficient variation across observations and over enough time in the
application of health and safety interventions so as to detect their impact. Such
variation is critical to the task of obtaining a robust estimate of the impact of
intervention that is likely to vary between different contexts.

•

The most feasible approach to doing this in the short term would be to adopt a
sectoral (or some other aggregated) method that might, over the longer term, be
extended to a plant/establishment level analysis and/or supplemented by use of the
evidence from bespoke surveys of employers.

•

Putting in place a systematic evaluation strategy designed to build an overall
picture of the contribution of HSE to intermediate and final H&S outcomes from the
bottom-up. Such a strategy would need to focus on high cost and profile HSE
interventions and be accompanied by the use of a standardised evaluation framework
with a common set of metrics and reporting protocols in order to aggregate and report
impact estimates across the evaluations. Major Hazards, expected to fall in the high
profile category of HSE interventions, would need to be considered too, albeit with
regard to the evaluation strategy incorporating detailed meta reviews of retrospective
incidents (in the UK and elsewhere). Moreover, it is likely also to be necessary to
import assumptions from elsewhere about the relationship between intermediate and
final H&S outcomes because the evaluations are likely to be more effective in
estimating intermediate outcomes.
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7.9

The above investments could provide a better basis for analysis of causal links. Between HSE
activities and H&S outcomes. However, a word of caution is necessary in the light of the
evidence reviewed for this study – the analysis would still be subject to uncertainty and
constraints on the ability of modelling techniques to capture all relevant variables.
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Annex A: Logic Model
Health and Safety Ex ecutive Mission
The prevention of d eath, in jury and ill hea lth to those at w ork and those
: Th
: affected at work. It seeks to:
• influence people and org anisat ions
– duty -holders and stakehold ers
– to embrace h igh standards of health and safety
• promote th e ben efits of employers and workers working toget her
to mana ge he alth and safety sensibly
• investigate incidents, enquire into compla ints about he alth and
safety practices and enforce the law. (Source: HSE Annual Report 08/09)
–

Inputs

Activities

Outputs

Coordination, communication / capacity building
Production
• Human resources
and funding
• Physical
infrastructure
• Managerial
infrastructure
Planning
• Regulatory
effectiveness &
Risk and
protective
data collation,
factor
analysis and
interpretation
• Customer &
stakeholder
inputs/partnership
• Risk Assessments
• Legal
requirements

Design new, and
revise existing
regulations & codes
of practice

New and revised
programme designs

Develop/maintain
infrastructure for
information provision
and guidance to duty
holders (consulting
stakeholders,
produce and
disseminate
information products,
deliver training etc

Training, advice and
best practice
guidance, web sites,
technical assistance

Inspection,
Investigation and
Enforcement
Research, analysis,
policy

Information
campaigns

Investigations
completed,
inspections
conducted and
enforcement actions
undertaken

Inspection and
enforcement records/
data
produced/monitored

Partnership / collaboration with Local Authorities,
other government agencies, trade associations
and the research community

Reach

Working with and
through the policies,
priorities and
programmes of:
• employers and
their representative
bodies
• the self - employed
workers and
; their
representative
bodies
• HSE and local
authorities
• Government,
through its
departments and
agencies
• the
administrations
devolved
andtheir agencies
• professional
bodies
• voluntary and third
sector
organisations.

Short -term

Longer term

Intermediate
outcome
s

Intermediate
outcome
s

Changes in
knowledge
& attitudes
Ease of access
of information
and guidance
Increased
awareness and
understanding
about H&S
management
and practice
among
employers and
workers

Changes in
behaviour
s
Application of
knowledge
and
understanding
to improve
H&S practices
- better
recording and
systems,
assessments,
risk
training and
information

Final outcomes

Reduction in the
incidence rate of
fatalities and major
injuries, work -related
- related
ill -health,
- health, and
reduction in the
number of working
days lost from work related injury and ill health in:
• the workplace as a
whole
• specific
sectors/businesses
• parts of the country
• individual
organisations
… valued in
values
monetary
where possible
and appropriate

External factors
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Annex B: Quality assessment criteria and
review template
B.1

The criteria that were systematically applied to test the quality of the methods used in the
studies reviewed for this report are set out below.
Does the method allow for addressing the key research questions?
Does the method establish a robust reference case (i.e. counterfactual) for the study?
Does the method allow for appropriate linkages to be drawn between activities and outcomes that are relevant to the
context of this research?
Does the method require and generate reliable data?*
Does the method incorporate incorporating the views of the most relevant stakeholders and beneficiaries?
Does the method link with other methods to provide a stronger test of causality?
Does the method generate sound analysis?*
Does the method contain credible results based on the analysis?*
Does the method allow for the study to draw impartial conclusions?*
Specifically for econometric models/methods
Does the model allow for appropriate specification of dependent and explanatory variables?
Does the model allow for appropriate specification of dependent and explanatory variables?
Which analytical issues arise and are the quantitative/econometric methods used able to address these?
Does the method/model yield statistically significant results in the relationships?
Are the inferences drawn from the method statistically reliable?
Source: SQW adopted from Evalsed (2008)

B.2

The template used for reviewing the selected studies is set out below.
Figure B-1: Review template
1. Document description – e.g. publication source, date, author(s)
2. Intervention / activity type - e.g. inspections/enforcement, campaigns, guidance
3. Research description
•

Evaluation, impact assessment, academic research or other

•

Focus on particular activities?

•

Focus on particular outcomes?


Outcomes/outputs type and description in brief - e.g. health and safety management and behaviour,
reduced incidence of ill health and injuries (specify particular injuries where necessary such as
musculoskeletal disorder)

•

Treatment group – e.g. employers, employees, other intermediaries – any more detail on context?

•

Does the research attempt to establish a causal relationship between interventions and H&S outcomes AND/OR
a statistical correlation between them?
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4. Data methods
Overall assessment method
•

Quantitative, qualitative, both

•

Methods used to construct the counterfactual?

If quantitative
•

Randomised Control Trial (RCT)

•

Quasi-experimental method

•

Structural modelling

•

Qualitative assessment

If econometric
•

Construction of data (Time series, panel, cross section)

•

Econometric methods (multiple regression or any other)

•

Details of observations - firms, sites, individuals, industry sectors?

•

Estimates of effects

If qualitative
•

What form did it take – case studies, stakeholder consultations?

5. Data sources
If primary
•

Survey of regulated firms

•

Survey of employees

•

Survey of intermediaries

•

Survey of control/comparison groups

•

Consultations with programme managers

•

Consultations with partners/stakeholders

•

Case studies

If secondary
•

Administrative data from programme

•

Other secondary data

•

Evidence from wider research or previous evaluations

Key indicators/variables
•

Specify how the key variables (activities, outputs, outcomes) of interest have been defined

•

Specify how they have been measured

Gaps in the evidence base
•

Specify any gaps that the research identifies, and recommendations of filling them if mentioned

5. Research findings
•

Summary of findings from the study with specific reference to the nature and extent of the relationship

Source: SQW
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Annex C: Assessment of the quality of the
reviewed literature
C.1

The criteria listed in Annex B were applied to the reviewed papers and judged for their
methodological quality. Table C-1 below illustrates the extent to which papers were deemed
to be of good quality, based on the criteria. The table also provides a breakdown by study type
– whether a study was qualitative, quantitative or applied mixed methodologies.

C.2

Note that overall, of the 62 papers analysed for the purposes of the report, 16 were qualitative,
26 were quantitative, and 20 were mixed method.
Table C-1: Methodological quality by study type
Qualitative
1

Does the method allow for
addressing the key research
questions?

Does the method establish a robust
reference case (i.e. counterfactual)
for the study?

3

15

No

1

2

2

5

Unclear

4

3

3

10

16

26

20

5

3

8

13

11

7

31

Yes
No
Unclear

Does the method require and
generate reliable data?*

5

10

10

26

20

Yes

6

19

11

36

No

6

1

1

8

Unclear

4

6

8

18

Does the method link with other
methods to provide a stronger test of
causality?

16

26

20

7

21

12

40

No

4

2

4

10

Unclear

5

3

4

12

Does the method generate sound
analysis?*

16

26

20

8

7

15

30

No

2

14

1

17

Unclear

6

5

4

15

16

26

20

2

9

2

13

No

10

13

15

38

4

4

3

11

Unclear

16

26

20

8

22

16

46

No

2

1

2

5

Does the method allow for the study
to draw impartial conclusions?*

62

6

3

2

16

26

20

Yes

9

22

15

46

No

2

2

4

Unclear

9

62

Yes

Total
Does the method contain credible
results based on the analysis?*

62

Yes

Unclear

8

62

Yes

Total
7

23
62

Yes

Total
6

62

3

Total
Does the method incorporate
incorporating the views of the most
relevant stakeholders and
beneficiaries?

47

16

Total
4

Total

21

Total
Does the method allow for
appropriate linkages to be drawn
between activities and outcomes that
are relevant to the context of this
research?

Both

11

Total
2

Quantitative

Yes

11
62

5

4

3

Total

16

26

20

Yes

10

21

13

44

No

2

1

3

Unclear
Total

4

5

6

16

26

20

12
62

15
62
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C.3

It is clear from the table that, although overall the studies largely provided credible results
based on analysis, they tended to display particular strengths and weaknesses in their adopted
approach. For a majority, the methods applied had allowed for key research questions to be
addressed, credible analyses to be conducted and presented, and impartial conclusions to be
drawn. This was further supported by the judgement that the methods used in many of the
papers had successfully generated reliable data.

C.4

On the other hand, papers were deemed of poor quality on a number of key grounds:
•

The methods, in a majority of the cases, failed to establish a suitable reference case or
counterfactual for the study. In a large number of cases, the reviewer was unclear
whether the study had attempted to do so. Where counterfactual of some sort was
identified and constructed, the method used was largely quantitative. None of the 16
studies that primarily applied qualitative methods were judged as being able to
establish a reference case.

•

The reviewed studies used methods that did not necessarily link with other methods
to provide a stronger case for causality. Both qualitative and quantitative papers
scored poorly in this regard

•

Although for nearly 60% of the papers reviewed, methods allowed for appropriate
linkages to be drawn between activities and outcomes, in nearly a third of the papers
(29%), the reviewer was unclear about whether this was indeed the case. This point is
further elaborated in the main body of the report that suggests that this pattern could
be attributed to the fact that several of the studies did not necessarily assess impact on
final health and safety outcomes.

•

Reviews of studies that applied qualitative methods also indicated that in many
instances, either these did not require or generate reliable data or it wasn’t clear that
this was the case. In contrast, quantitative studies, and to a lesser extent, mixed
method studies scored well in this criterion.

C.5

Mixed method approaches, by virtue of their design, were more likely than quantitative and
qualitative methods to take on board the views of stakeholders and beneficiaries.

C.6

Among studies that applied pure econometric methods, the majority were able to
appropriately specify dependent and explanatory variables. Although this was not a surprising
result, several authors raised the issue of measurement error related to a number of factors –
latency of health effects, employer recall and effects caused by changes in practice. In some
cases, studies could have specified more suitable explanatory variables, or could have
addressed the issue of missing variables.

C.7

The robustness of the analytical methods applied within the econometric studies was not in
question; indeed a majority of studies were judged as being able to address analytical issues
(e.g stationarity, multi-colinearity) through their methodologies and make statistically reliable
instances.

C.8

However, the studies scored relatively less well on generating statistically significant results;
this was attributed to a number of factors, namely, difficulty in accounting for unobservables,
heterogeneity in firms and industries, poor quality of data and requirement of larger sample
sizes. Further explanation and examples are provided in the relevant sections of the report.
C-2

Annex D: Review of research findings
D.1

Chapter 4 reviewed the methods that have been adopted in the literature to make the link
between H&S regulatory activities and their outcomes. It demonstrated the difficulties
encountered in doing so and the complexity of the models and the data requirements needed
to tackle the problems effectively.

D.2

This section considers the methods and their findings to see how conclusive they were about
the effects of H&S regulations on H&S outcomes. The issue that the section explores is
whether the effort required to overcome the methodological and analytical difficulties is
worth it in terms of the robustness of results that can reasonably be expected.

Econometric studies
D.3

Much of the econometric work was focused on studying work place safety rather than health,
and within the former, was mainly concerned with the impact on injuries. The regulatory
activities of interest were inspections, penalties and notices. There were also a few examples
of using compliance data such as number and frequency of violations.

D.4

Few papers attempted to evaluate the impact of H&S activities in aggregate or take account of
interactions between activities; those that did were able to identify only a modest impact at
best, due in part to the methodological challenges. The approach typically used was to
incorporate more than one measure of H&S activity amongst the explanatory variables and to
include lagged terms to allow for effects of past activities on present outcomes:

D.5

•

Lanoie (1992) attempted to investigate the overall impact on workplace accidents of
policies adopted by the (Canadian) regulator by including measures of accident
prevention, experience rating and compensation. The results differed (but not
significantly) from those in which all aspects of government intervention are not
considered; at best, certain interventions led to a minor reduction in the frequency of
accidents.

•

Viscusi (1986) included measures of penalties and inspections and found only a
modest impact that was not robust across the alternative measures of safety that were
modelled. With regards to the dynamic impacts, Viscusi estimated a the significant
negative effect of inspections on lost-work days or injuries after one year that was
almost entirely counteracted by a positive estimated contemporaneous effect.

•

Mare and Papps (2002) included measures of inspections, fines and the provision of
information; although a modest deterrence impact of intervention on safety outcomes
was detected, it was not robust to controls for endogeneity.

Similarly, no papers sought to aggregate across all relevant outcomes. The lack of research to
evaluate activities and outcomes in aggregate was because:
•

there are few, infrequent observations for major hazards

•

accidents and injuries are more frequent but subject to under-reporting
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•

health outcomes are less accurately measured

•

it is difficult to identify a common measure with which the outcomes could be
aggregated.

D.6

Therefore, the first conclusion to draw from the evidence of the econometric literature is that
data and other problems make it very difficult to establish connections between H&S
activities and final health outcomes. Consequently, this is likely to remain a gap in any
attempt to provide an aggregate account of the effectiveness of HSE activities in improving
overall H&S final outcomes.

D.7

The studies were most likely to examine impact on manufacturing (and establishments within
selected manufacturing sectors) and construction. Data tended to be time-series, drawn from
administrative sources such as the OSHA Integrated Management Information System
(OSHA-IMIS)30 that records enforcement activities of the agency, alongside information on
accidents and injuries.

D.8

The papers used a variety of econometric methods to assess impact. Where time-series data
on activities and outcomes were available and used, authors constructed panels and applied
multivariate analyses, which ranged from simple linear to complex probabilistic models. They
also allowed for several ways of accounting for the counterfactual such as model estimation
using dummy variables set to zero to show the ‘no intervention’ scenario – e.g. in interrupted
time series approaches. A small number of econometric studies were evaluations using
primary data to construct the counterfactual – e.g. using difference in differences methods.

D.9

The success of the studies in quantifying the links between interventions and outcomes was
mixed. In large part, this was not put down by the authors to a failure of the interventions but
rather to the limitations of the data and the complexity of the relationships that made it very
difficult for the studies to provide robust findings – one way or the other. Several of the
studies were prompted to make recommendations for improved measurement of H&S
interventions and outcomes and for the development of a coherent framework in which to
draw them together. Figure D-2 summarises the findings from the main studies.
Figure D-2: Findings from the econometric studies
•

Viscusi (1986) – The evidence supporting OSHA's effectiveness is stronger than in most previous studies but
remains quite mixed. Only for the incidence of lost workday injury and illnesses is there evidence of a
statistically significant OSHA impact for an equation that is stable over the 1973-1983 period. The magnitude of
the effect is modest and the effect is not robust with respect to different risk variables.

•

Lanoie (1992) - The results show that, at best, certain measures adopted by the Quebec OSH board led to a
minor reduction in the frequency of accidents during the period of study. This finding allowed for the interaction
between different polices which were controlled for in the equation

•

Weil (1996) - The empirical results suggest that OSHA has had large impacts on business compliance
behaviour despite its low regulatory profile. Unlike other models which are linear, this paper uses a non-linear
logit model to predict the probability of compliance as a result of inspection. However, the limitation of the paper
is that it only looks at one industry.

•

Gray and Scholz (1993) - inspections imposing penalties induce a 22% decline in injuries in the inspected plant
during the following few years

•

Borooah et al (1998) - The results demonstrate that modelling of workplace injuries requires the use of such
variables as injuries, composition of workforce, union coverage and nature of policy to provide parameter

30

http://www.dol.gov/cio/programs/pia/osha/OSHA-IMIS.htm IMIS holds a variety of information such as
inspection history for specific establishments, citations issued, penalties assessed and paid, accidents and injuries,
standards cited, complaints received and investigated, referrals, cases contested, State Programs activities, Federal
Agency Programs activities, consultation visits, and discrimination investigations.
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estimates that have general application for policy making on workplace health.
•

Gray and Mendeloff (2002) - Indicated that an OSHA inspection imposing a penalty reduced lost-workday
injuries by about 19% in 1979–85, but that this effect fell to 11% in 1987–91, and to a statistically insignificant
1% in 1992–98. The authors cannot fully explain this. OSHA inspections do not seem to affect restricted work
activity injuries which represent a large and rising share of injuries, no explanations have been found for that
yet.

•

Maré and Papps (2002) – Overall, somewhat inconclusive evidence is found regarding the effectiveness of
interventions – concerns were raised over the quality of the health and safety data suggest the need for
improvements in recording processes of workplace and other accidents.

•

Cambridge Econometrics (2006) – The results do not show clear and systematic effects. They differ across
sectors and suggest the need to take into account contextual differences.

•

Daniell et al (2006) - [noise] protector use was highest when hearing loss prevention programmes were most
complete

•

Hulshof et al (2006) -the programme to decrease whole-body vibration exposure was partially effective but
significant effects on intermediate objectives were observed

•

Van der Molan et al (2007) - Introducing regulation alone is not effective in reducing fatal and non-fatal injuries
in the construction industry. Additional strategies are needed to increase the compliance of employers and
workers to the safety measures as prescribed by regulation.

•

Haviland et al (2008) - OSHA inspections could affect injury types that were not directly related to its standards;
among OSHA standards, personal protective equipment citations were most clearly linked to the prevention of
injuries

•

Liu et al (2008) - The study found that the injury rates of participants did not decline more than the rates for nonparticipants; however, it did find that rates at participant firms with good compliance dropped more than the
rates at participant firms with poor compliance; this suggests that there were not enough participating firms with
good compliance to make an overall difference.

•

IES (2009) - It was possible to link (1) the programme to improvements in health and safety practice (recordkeeping; risk assessment; training) and (2) improvements in health and safety practice to a reduction in accident
rates. The results were inconclusive – perhaps because of the key challenge to disentangle the programme’s
impact on the measurement of health and safety from its actual impact on health and safety.

•

Kilkon, Mendeloff. and Gray (2010) - the number of total violations cited fell by 28–48% from the first to the
second inspection; after that, the numbers declined much more slowly

Source: SQW, CE and IOM

Evaluations
HSE studies
D.10

The track-record of HSE in terms of its evaluative effort is impressive as shown by the very
high proportion of evaluations identified by the literature search that it commissioned. Much
of HSE research has been devoted to this - i.e. assessment of specific HSE programmes and
activities, often targeted at particular sectors in the form of HSE campaigns, awareness raising
programmes and messaging, guidance and training. Examples are Slips and Trips Roadshows
evaluations (2009, 2007, 2005), Height Aware campaign evaluation (BMRB, 2007) and
Watch your Step evaluations (2007).

D.11

Some of the HSE commissioning impact evaluations have been of major regulatory
interventions such as Noise at Work (Lutman, Davis, Ferguson, 2008), COMAH (Risk
Solutions, 2006) and Directive on minimum safety and health requirements for work with
display screen equipment (HSL, 2008), and large programmes of distinct interventions, such
as Workplace Health Connect (IES, 2009) and Constructing Better Health (IES, 2007).

D-3

D.12

Examples of HSE evaluation studies and their findings are provided in Figure D-3.
Figure D-3: Examples of HSE evaluations and their findings
Study

Method

Data

Findings

Studies assessing intermediate outcomes only
HSE ‘Height
Aware’
Campaign
Evaluation
(2007)

Mixed method

Primary data
600 quantitative interviews with
firms in each of pre-stage, poststage and follow-up stage.
30 employer qualitative
interviews
836 quantitative interviews with
employees in pre-stage, 781 in
post-stage and 725 in follow-up
stage.

Mixed levels of campaign awareness and
mixed views about its value and quality.
SHAD events were mainly very well
received. The inspections were seen to
reinforce the campaign's messages.
However, there was a fear that not all
businesses would be reached if the were not
aware of the campaign and a view that
financial costs of not complying with
regulations should be emphasised more by
HSE.

Also 52 Safety and Health
Awareness days (SHAD)
attendees were interviewed
(qualitative)
HSE Asbestos
2009 Campaign
Evaluation
(2010)

Quantitative

HSE Better
Backs 2006:
Worker
involvement
evaluation
(2007)

Mixed method

Responses
ranked high,
medium, low

Primary survey data: 609
employee interviews

Response to the campaign was positive
overall and campaign recognition rose. The
number of people claiming to take
precautions as a result rose and so did the
number of people requesting safety leaflets.
Awareness of the risks associated with
asbestos rose overall. However, there was
also significant uplift of the view that taking
precautions when working with asbestos is
too expensive.

Primary data

Training had given representatives both the
confidence and information needed to
assess risk and promote safe manual
handling practices and the materials
provided during the course made it easier
for nearly 3 out of 4 representatives to
promote their safety campaigns in their
workplace. 59% of representatives
increased the frequency with which they
raise back safety issues with their
colleagues since receiving the training and
29% increased the amount they raise back
safety with senior management.

Safety Reps - Phase 1 (baseline
and initial reaction) 676
questionnaires. Phase 2 - 200
questionnaires and 20 in depth
telephone interviews. Also
interviews with employees as
part of case studies

The programme raised awareness and
improved practice of work place
assessment.
Trojan horse
health and
safety
messaging: An
assessment of
the long-term
and behavioural
impact on
construction
site operatives
(2006)

Qualitative

Primary data
Surveys of 12 sites
Review of secondary data

The study showed that the Trojan Horse
messaging technique:
1. Generated minimal interference with
construction site works
2. Elicited positive responses from the
operatives working on site and utilising
components on which Trojan Messages
were displayed
3. Resulted in high levels of awareness and
information uptake with regards to the safety
recommendations
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Study

Method

Data

Findings

HSE Watch
your Step
Campaign
Evaluation
(2007)

Qualitative

Survey of 81 regulated firms

Various changes in attitude and behaviour
towards slips and trips were noted as a
result of the campaign. Most successful
campaign outcome is increased awareness
of the issues. Behaviour change is usually
as a result of multiple aspects - either other
campaign aspects or other factors combined
with the campaign. Tangible resources help
motivate behaviour change more than
straightforward communications.

Studies assessing health and/or safety outcomes
Evaluation of
Workplace
Health Connect
(2009)

Mixed method

Primary data
2 waves of surveys of
employers
Health and welfare provision
survey of employers
Survey of comparison groups of
employers
2 waves of case studies with
service providers, employers
and employees

There was no direct impact of involvement
with the WHC pilot on changes to absence
or accident rates.
But following further analysis, the report also
states that use of WHC is estimated to have
led to improvements to health and safety
practice such that a reduction of the
likelihood of workplace injuries of 0.54
percentage points was achieved.

Administrative data from
programme
Constructing
Better Health –
Final Evaluation
(2007)

Mixed method

Primary data
The baseline employer survey
involved structured telephone
interviews with 1002
construction employers and sole
traders across the pilot areas.
Wave 2 -870 interviews
Survey of comparison groups –
1009 in Wave 1 and 602 in
Wave 2
Interviews with stakeholders
Site-specific case studies
involving staff, site managers
and employees

Epidemiological
evidence for the
effectiveness of
the noise at
work
regulations
(2008)

Quantitative

Impact
evaluation of
the Control of
Major Accident
Hazards
(COMAH)
Regulations
1999 (2006)

Mixed method

Primary data
Longitudinal field study with 19
employers, 154 participants who
worked in noise levels of at least
85 dB(A), and 99 participants
who were not exposed to any
noise exceeding 80 dB(A)

Primary data
Survey of regulated firms (32
questionnaires)
Five case studies
Review of RIDDOR data

CBH users demonstrated better
performance than non-users and/or the
control group. Data on ill-health, absence
and accident rates was less clear, and CBH
users actually reported higher incidence of
accidents and absence (in relation to six out
of nine outcome measures). This could be
the result of actual higher levels of absence,
with CBH users self-selecting into the
service to actively deal with this issue.
However, it could equally demonstrate that
CBH users have better recording
procedures, so are better able to monitor
and understand accidents and ill health on
site. Given the latency of health outcomes, it
is not surprising that there is little
quantitative evidence of any CBH impact on
these. It will take longer than the period of
this evaluation for any hard health outcomes
to emerge.
Participants were assessed at the start of
the study and at approximately annual
intervals in terms of auditory function.
There were no significant effects on auditory
function, or rate of change in function, of risk
group when other potential explanatory
variables were taken into account. Nor were
there significant effects when contrasting
exposed participants working in companies
demonstrating relatively lower or higher
compliance with the Regulations.
There are potentially very significant
benefits from the avoidance of major hazard
accidents and their consequences.
However, the study was unable to establish
reliably whether COMAH leads to a
reduction in risk, and what the magnitude of
any such reduction may be.

Literature review

Source: various
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These evaluations mainly adopt a mixed method approach that combine quantitative data
collection via surveys of target groups complemented with qualitative consultations and case
studies with stakeholders and employers. There was little use of HSE’s own administrative
data in assessing impact on outcomes – suggesting that the data was not suitable for this
purpose.
Non-HSE and micro studies
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A limited number of other evaluative and micro (sector specific) studies were thrown up by
the literature review. They demonstrated the same mixed results as shown by other studies–
being contingent on the robustness of the available data, the nature of the interventions and
the context in which they were applied. The examples in demonstrate this.
Figure D-4: Examples of non-HSE evaluation studies
•

Effective Occupational Health Interventions in Agriculture (New Zealand Department of Labour, 2009): This
study reviewed existing literature and conducted interviews with employees and stakeholders to assess whether
specific health interventions had had impact on ill-health in farms. The study found that interventions in farms to
prevent injury and illness in New Zealand have little or no effect unless they are very specific. Multi-faceted
interventions appear more successful in some case

•

Impact of COSHH regulations on occupational asthma (Siriruttanapruk and Burge 1997): This study
conducted 100 interviews with asthma patients to assess if the regulations had any impact on their asthma. The
study found no evidence that its occurrence was reduced, although improvements had been made at specific
work places

•

Evaluation of the European Agency for Safety and Health at Work (Centre for Strategy and Evaluation
Services, 2007): Using a mixed method approach and a qualitative analysis, the evaluation sought to assess the
impact of the European Agency. It found that the activities of and materials produced by the Agency are not
thought to address the needs of some target groups sufficiently precisely. Amongst employer organisations, the
benefits of the Agency’s activities are generally speaking much lower, when compared to those amongst trade
unions. Overall, around two thirds (69%) of end users consider that the Agency carries out its activities ‘quite’ or
‘very’ effectively

•

Noise exposure and hearing loss prevention programs after 20 years of regulations in the US (Daniell et
al, 2006): Using a large number of employee interviews and noise monitoring, supplemented with qualitative
interviews with a small number of employers, the study assessed the impact of regulation on noise management
and hearing loss prevention practice, as well as the extent of noise exposure. It concluded that, where a
complete programme of hearing protection was in place in companies with high or continuous noise exposure,
hearing protection was used more by employees.

31

Source: SQW, CE and IOM

Systematic reviews
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The following are the main examples generated by the literature search of systematic reviews
and literature reviews that considered the available evidence on the link between H&S
regulatory activities and outcomes.
•

Mears and Chapple (1996) concluded that the quality of empirical evidence on
government intervention in health and safety (mainly from North America) was
patchy due to both limited coverage and poor quality of available raw data and the
difficulties of addressing the empirical issues by conventional econometric means.

•

Rivara and Thompson (2000) assessed studies that (1) examined the effectiveness of
an intervention in reducing falls from heights amongst construction workers, (2)
included data on one of the outcomes of interest, and (3) included a comparison
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Control of substances hazardous to health.
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group. Only three studies met these criteria and they provided little support for the
effectiveness of educational prevention programmes to prevent falls in construction
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•

Van der Molen et al (2007) and Rautiainen R et al (2008) used a specific ‘Cochrane
methodology’ that involved interrogating medical research literature held in Cochrane
Collaboration’s databases to summarise and interpret estimates of impact of whole
packages of regulations aimed at specific industries

•

Van der Molen et al (2007) concluded that introducing regulation alone is not
effective in reducing fatal and non-fatal injuries in the construction industry – it had
to be accompanied by other interventions to increase the compliance of employers
and workers to the safety measures as prescribed by regulation

•

Rautiainen et al (2008) found that there was no evidence that educational
interventions were an effective way of decreasing injury rates in agriculture

•

Lamontagne et al (2007) used a systematic review of evaluations of ninety
evaluations of job-stress interventions to assess their effect in altering the sources of,
responses to, or effects of job stress and sought to summarise their effects on stress
factors (e.g., job control, workload), short-term impacts (symptoms), and longer-term
impacts (e.g., depression, sickness absence rates). The study concluded that
interventions focused on the individual were effective at that level but could have
adverse effects at the organisational level. Beneficial effects at both levels required
mutually supportive interventions at each level.

•

Robson et al (2007) carried out a systematic review of the effectiveness of
interventions to promote the adoption of occupational health and safety management
system (OHSMS) and found that, whilst the evidence provided consistently positive
reports about the use of OHSMSs, the published, peer-reviewed literature was not of
sufficient quality to justify recommendations in favour of or against OHSMSs.

•

LaTourrette and Mendeloff (2008) reviewed the literature on the effectiveness and
cost-benefit trade-off with regard to mandatory workplace safety and health
programmes and was inconclusive about whether the programmes had a positive
effect on injury at work rates. The recommendation was made that future studies
should a) separate the effect of safety and health programmes from other factors that
influence injury rates and b) examine in more depth the experience from existing
programmes.

These studies reinforce the general observation that can be taken from the literature review
carried out for this feasibility study that the quality of the evidence on the link between H&S
regulatory activities and H&S outcomes is patchy. This is largely because of poor data and
the inadequacy of standard econometric techniques to deal with the complex empirical issues
involved.
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Annex E: Summary of available datasets
Dataset

Summary

How the data are gathered

Links to other data

What is measured by the data

How the data are used

Corporate
Operational
Information System
(COIN)

Operational information system
used by HSE to record
interactions with Duty Holders
(DH).

A case is used to capture
information and generate a work
stream. A new case is typically
created following:

Cases in COIN that originate from
RIDDOR can be linked by the
CCID (contact centre index
number).

Operational information system.

Its purpose is to track progress of
incidents and interactions between
HSE and DH.

•

notification (reactive)

•

inspection (pro-active)

Provides a measure of HSE
‘footfall’; some measures of
outputs.

The largest number of cases is
created through:

Activity: a measure of intervention
footprint. Enforcement notices;
offences prosecuted; numbers of
case records; numbers of service
orders; value of penalties. But
COIN is not designed or used in a
way which generates simple
metrics on site visits made or
numbers of inspections.

•

•

RIDDOR (Reporting of
Injuries, Diseases and
Dangerous Occurrences
Regulations) – the reporting
of an accident triggers an
investigation

An enforcement case will have a
link to the originating
intervention/case.
Only recently has the (unique)
Company Number been collected
(which could be linked to other
data sources).

Outputs: inspection ratings for:
current performance and
permissioning.

Data linked with Labour Force
Survey (LFS) using SIC codes.

Cases are categorised: company
name (though only recently has
the Company Number been used);
site location (post code); site SIC
code.

The data are sometimes collated
and compared with work-related ill
health data from THOR and
THOR GP (see below).

Outcomes: work-related deaths
(numbers of deaths from
occupational lung diseases).

Complaint to HSE –
triggering follow-up by
specialist administrative staff
and/or an investigation

Monitoring activity and outcomes:
e.g. HSE’s “Health and safety
statistics”.

Service order is used to capture
details of the work undertaken
within the work streams; each
service order will have planned
start and end dates.
Death certificates
(as a source of
deaths from
occupational lung
diseases)

HSE maintains two registers of
deaths due to occupational lung
diseases:
•

the mesothelioma register

•

the asbestosis register

Some death certificates mention
both asbestosis and
mesothelioma; such deaths are
included on both registers.

Mesothelioma and asbestosis
death records are supplied to HSE
electronically by the Office for
National Statistics (ONS) - for
deaths in England and Wales and the General Register Office
for Scotland (GROS) - for Scottish
deaths.

Cases are categorised: disease
(mesothelioma; asbestosis; other);
age (data fields used: date of
birth; date of death); sex, last
occupation; region (data field
used: postcode of residence at
death).

The data are regularly collated
and published in HSE annual
Health and Safety Statistics and
supplementary tables.
Statistics are updated annually to
include figures for the year two
years behind the current year. The
delay is a result of the substantial
time periods that can be involved
in the death certification process.
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Dataset

Summary

How the data are gathered

Links to other data

What is measured by the data

How the data are used

Statistics are available annually from
the 1970s or earlier. Discontinuities
in series, e.g. in 1993 when ONS
ceased using 'medical enquiry' to
the certifying doctor for further
information (typically for ‘site’ of
the certification).
Fit3 (Fit for work, fit
for life, fit for
tomorrow) employee
survey

A series of three annual employee
surveys (2006-2008),
commissioned to support progress
monitoring of HSE’s FIT3 strategic
32
delivery programme . These Fit3
surveys measured outcome
precursors, risk control and other
aspects that this strategic
programme hoped to influence.
The survey is no longer
undertaken.

The employee survey was a face
to face panel survey; starting with
a panel of around 9,000 workers
in Wave 1 in 2006. These surveys
ran from 2006 to 2008. The panel
was selected from a random
probability sample of working
householders. The survey
questionnaire had a modular
design with a random sample of
eligible respondents selected for
each module of questions.

Data have not previously been
linked. The data are anonymous
so there is no means to link to
individuals in other data sets.

A series of three annual employer
surveys, commissioned to support
progress monitoring of HSE’s FIT3
strategic delivery programme.
These Fit3 surveys measured
outcome precursors, risk control
and other aspects that this
strategic programme hoped to
influence.
The survey is no longer
undertaken.

32

The employer survey was a crosssectional quota telephone survey
of those responsible for health and
safety management at approx.
3,000 British workplaces. These
surveys ran from 2005 to 2007. All
broad industry sectors were
sampled, with sample numbers
boosted for specific industries
within sectors where monitoring of
Fit3 activity was required. The
survey questionnaire had a
modular design with a random

Examples of how the survey data
have been used in quantitative
analyses:

Activity/Treatment: worker
involvement.

Health and work-related
determinants of presenteeism:
what drives employees to come to
work when they are ill? –
econometric analysis (probit) of
presenteeism and the role of
“exposure” to the Fit3 programme.

Outputs: Employee and employer
H&S attitudes, behaviour and
practices.
Outcomes: Health conditions;
sickness absence; accidents and
injuries.

Employee survey was longitudinal
those followed up through all
waves comprise: Wave 1 9,000
employees; Wave 2 5,000; Wave
3 3,500.

Fit3 (Fit for work, fit
for life, fit for
tomorrow) employer
survey

Characteristics: Socioeconomic;
demographic; nature of work; job
satisfaction.

Categorisation: Employees coded
by employer’s SIC, postcode, size.

Targeting Worker Involvement
Initiatives - HSE Worker
Involvement team, investigating
which sectors have greater/lesser
worker involvement in H&S.
Regression analysis of the key
predictors of hearing loss

Data have not previously been
linked. The data are anonymous
so there is no means to link to
businesses in other data sets.

The purpose of the survey was to
analyse the particular priorities of
the Fit3 programme. Measures of
activities focus on those priorities
(e.g. slips & trips, hand & arm
vibration etc): are slips & trips a
risk to all employees; how many
measures do you have in place to
manage slips & trips risks; what
changes have you made in last 6
months? These measures may
not be particularly useful for more

Simple quantitative analysis (e.g.
cross-tabulation of Wave 1 survey
data) used e.g. to inform HSE of
issues to prioritise for campaigns.
The survey uses a complex
questionnaire in which employers
are partitioned into modules (to
focus on particular priorities, e.g.
slips and trips). Although the
survey covers 3,000 workplaces,
the partitioned modules restrict the
sample data so that it is not well

http://www.hse.gov.uk/aboutus/strategiesandplans/hscplans/businessplans/0506/fitfor.htm
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Dataset

Summary

How the data are gathered

Links to other data

sample of eligible respondents
selected for each module of
questions.

What is measured by the data

How the data are used

general analysis of HSE.

suited to statistical analysis.

Activity/Treatment: recent H&S
inspection, awareness, use of and
attitudes to HSE guidance.
Outputs: Employer H&S attitudes,
behaviour and practices.
Outcomes: assessment of impact
of exposure to risk on sickness
absence.
Categorisation: Employers coded
by SIC, postcode, size.

Industrial Injuries
Disablement Benefit
(IIDB) Scheme

Administered by the Department
for Work and Pensions (DWP), the
Industrial Injuries Scheme
compensates workers who have
been disabled by a prescribed
occupational disease. The main
benefit of the scheme is Industrial
Injuries Disablement Benefit
(IIDB).

IIDB may be claimed for either an
accident at work or for a
prescribed disease (PD).
Applications for a claim are made
to Jobcentre Plus and eligibility is
assessed by medical examination.
The amount of IIDB payable for
PDs depends on how badly the
person is disabled by the disease
(measured by % disability).

The data are sometimes collated
and compared with work-related ill
health data from THOR and
THOR GP (see below).

Outcomes: work-related ill-health
(number of people eligible to
receive IIDB; [from October 1986]
number of new cases assessed,
which includes those not eligible).

Figures for the following diseases
are published on a calendar year
basis:
•

respiratory diseases

Cases are categorised: disease;
sex; nation (England, Wales,
Scotland and Great Britain); %
disability.

•

occupational deafness

IIDB statistics are available annually
from the 1980s or earlier.
Discontinuities in series, e.g. in
April 2002 when a new method of
data collection was introduced.

The data are regularly collated
and published in HSE annual
Health and Safety Statistics and
supplementary tables.

Figures for other PDs are
published for years starting 1
October.

The numbers of awards probably
understate the incidence of
disease: because individuals may
be unaware of the possible
occupational origin of their
disease or the availability of
compensation; and, there may
exist a long delay between the
cause of a disease and its
appearance.
The self-employed are not
covered by this scheme.
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Dataset

Summary

How the data are gathered

Links to other data

What is measured by the data

How the data are used

Labour Force
Survey (LFS)

The LFS is a national survey of
households living at private
addresses in the UK.

HSE commissions questions in
two survey modules of the LFS:

The data can be collated and
compared with those reported in

Outcomes: ill health (cases,
working days lost); injury (cases,
working days lost).

The data are regularly collated
and published in HSE annual Selfreported work-related illness and
workplace injuries, Health and
Safety Statistics and
supplementary tables.

The survey is used by HSE to gain
a view of work-related illness and
workplace injury based on the
perceptions of individuals.

•

‘The Workplace Injury survey’
module

•

the ‘Self-reported Workrelated Illness (SWI) survey’
module.

•

COIN (see above)

•

RIDDOR (see below), e.g.
aggregating and comparing
injury rates by SIC code

•

THOR & THOR GP (see
below), e.g. aggregating and
comparing work-related
illness by SIC code

Categorised by: type of complaint;
industry sector; occupation group;
age; sex; region; country;
workplace size.
The SWI survey module has been
included in the LFS annually since
2003/04, and periodically prior to
then (earliest results are from
1990, although results prior to
2001/02 are not directly
comparable with later time
periods). Working days lost data
available since 2003/04. All
published estimates for 2007/08
and 2008/09 are restricted to
people working in the last 12
months rather than people ever
employed (as in earlier surveys
from 2001/02).
Self-reported measures of workrelated illness cannot be taken as
a precise measure of the actual
incidence of illness; individuals
may wrongly ascribe illness to
work, or fail to ascribe illness to
work (especially those illnesses
that occur some time after
exposure).

RIDDOR (The
Reporting of Injuries,
Diseases and
Dangerous
Occurrences
Regulations 1995)

RIDDOR places a legal duty on
employers and other specified
duty holders to report certain
workplace incidents to the relevant
enforcing authority, namely HSE,
local authorities (LAs) and the
Office of Rail Regulation (ORR).
Incidents falling within scope of
RIDDOR are:
•

specified fatal and non-fatal

Duty holders contact the Incident
Contact Centre (ICC) to report the
incident. ICC sorts the incidents
and forwards each to the
appropriate enforcing authority:
•

HSE’s Field Operations
Directorate (FOD): or

•

Local Authority (LA).

FOD or LA then either accept the

Using SIC codes HSE compares
injury rates to those (self-reported)
in the LFS, see above. [Currently,
it is estimated that just over half of
injuries to employees are actually
reported, with the self-employed
reporting a much smaller
proportion.] There is a
disincentive to businesses to
report accidents (may lead to
inspection/enforcement).

There are three categories of
reportable injury to workers
defined under the regulations:
fatal, major and over-3-day injury.
Each incident is coded by:
•

type of incident (e.g. fall,
collision, materials/machinery
involved)

•

employer: company name,

The data are regularly (quarterly)
collated/aggregated from the
RIDDOR database.
Regular ‘core’ HSE publications of
number of accidents - monitor and
publish progress on PSA targets.
Analyse patterns in injury rates to
inform media campaigns and HSE
strategy.
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Dataset

Summary
injuries;

THOR & THOR GP

•

occupational diseases;

•

dangerous occurrences; and

•

certain gas incidents.

•

Provides measures of HSE
outcomes.

The Health and Occupation
Reporting network (THOR) is a
voluntary surveillance scheme for
work-related ill health. Under this
network specialist doctors
undertake to systematically report
all new cases that they see in their
clinics. The THOR network is
currently consists of 5 specialist
reporting schemes. These are:
•

SWORD (based on reports
from hospital consultants
specialising in respiratory
disease)

•

EPIDERM (based on reports
from consultant
dermatologists)

•

SOSMI (based on reports
from consultant psychiatrists)

•

MOSS (based on reports
from consultant
rheumatologists)

•

OPRA (based on reports
from occupational
physicians).

Additional cases are captured by
THOR GP: a surveillance scheme
in which general practitioners

33

How the data are gathered

Links to other data

responsibility to take forward the
report (usually the case) or refer
back to ICC for reconsideration.

Only those (few) RIDDOR cases
that are investigated become
cases generated in the COIN
database [the link between
databases is the CCID - contact
centre index number].

What is measured by the data
address, SIC, post-code
•

name of notifying person

•

free text field: circumstances
of the incident (this field often
holds the most
interesting/useful evidence)

HSE regularly cross-checks the
numbers of fatal injuries in
RIDDOR and in COIN.
In all schemes, physicians are
asked to report new cases of
disease seen in the last month
which, in their opinion, are workrelated. Each scheme has
guidelines for deciding whether a
case is work-related. Some
physicians are asked to report
every month; these are called
‘core reporters’. Others report only
one month a year, with the
reporting month being chosen
randomly each year; these are
called ‘sample reporters’.
Membership of the schemes is
voluntary, as is the decision to be
a sample reporter rather than a
core reporter.
These reports are collated and
analysed by a multidisciplinary
team at the Centre for
Occupational and Environmental
Health, Manchester University.
HSE receives from Manchester an
annual suite of detailed frequency
tabulations.

Other data with which THOR are
used:
•

Self-reported illness from
LFS (see above)

•

Data on compensation
granted e.g. (see above) IIDB
industrial injuries and
diseases (good source for
some conditions specific to
certain activities/substances
e.g. coal-mining)

•

Death certificates (see
above) (as a source of
deaths from occupational
lung diseases).

Given issues of confidentiality it is
not feasible to link at the level of
the individual. Data can be
compared on dimensions such as
disease, region, industry,
occupation.
RIDDOR not used.

THOR and THOR GP provide
measures of health outcomes:
particular types of ill health in
relation to occupations, industries
and causal agents or work
activities.
Typically the data tabulations are
only one-dimensional, e.g. for
each illness:
•

by industry

•

by occupation

•

by cause

How the data are used
Various ONS publications report
injury rates.
Note the Institute of Employment
research analysis of patterns in
33
injury rates.

HSE uses the annual suite of
detailed frequency tabulations
HSE uses the annual suite of
detailed frequency tabulations and
also makes adhoc requests for
particular extracts of the data,
usually focussed on a particular
substance or illness.
THOR’s use is scattered; there is
not a regular report based on
THOR. Occasional factsheets on
a particular subject area (e.g.
hearing loss) are released e.g.
with data by region or industry.

Sometimes they are also available
in more detail (e.g. also by age,
gender).
There are data for THOR from late
1990s. THOR GP time series is
shorter – it was initiated 2005.
Data are for calendar year.
The measurement of trends in the
data is complicated by:
•

what ‘grossing factor’ to
apply to the representative
coverage to get an accurate
measure of incidence (not all
work-related illnesses are

Davies, R. and Elias, P. (2000), An Analysis of Temporal and National Variations in Reported Workplace Injury Rates, IER. [included in CE’s literature review]
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Dataset

Summary
(GPs) are asked to report new
cases of work-related ill health. It
was initiated in 2005.

How the data are gathered

Links to other data

What is measured by the data

How the data are used

identified and reported).
•

inconsistency of coverage
over time (occurs when
specialists don’t participate,
don’t report, or report zero
cases)
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Annex F: Content of data from FIT3 surveys
Stage of the logic chain

Employer survey

Survey design

The survey uses a complex questionnaire in which respondents are
partitioned into modules which focus on particular HSE priorities related
to specific work tasks:
•

Moving, lifting or carrying anything heavy

•

Falls from height

•

Working where there are vehicles/loading or unloading goods
vehicles or trailers

•

Working with power tools or machinery

•

Handling substances that might cause problems through
regular skin contact

•

Prolonged skin contact with water

•

Working where there are dusts, fumes or gases

•

Working where noise is loud and continuous

•

Sitting down to do job

•

Driving as part of job

•

Slips and trips

Employee survey

HSE inputs

No data

No data

HSE activities & processes

Received H&S inspection in last 12 months (HSE; LA; own H&S
inspector; other)

No data

Outcome of inspection

Regulatory and other outputs

•

received advice/guidance

•

served with improvement notice

•

served with prohibition notice

Awareness, use of and attitudes to HSE guidance:
•

HSE Management Standards for Work Related Stress

•

HSE guidance on controlling: hand arm vibration; noise

No data
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Stage of the logic chain

Employer survey

Employee survey

Source of H&S information/advice, e.g. HSE; LA; other
Changed H&S behaviour and
practices

Exposure to risk of employees

Employer’s management of sickness absence

Stress awareness and management activities

•

existence of sickness absence policy

•

employee contact with employer regarding sickness absence

•

existence of risk assessment; methods used

•

existence of plan of action to reduce stress

Employer procedures to tackle violence and abuse

•

implementation of plan of action

Safety climate

Employer awareness, training and management of H&S for specific work
tasks (see above)
•

existence of risk assessment

•

control measures implemented

•

changes to risk control in last 6 months

•

training

•

attitude to control measures

•

quality of control of risks

•

scale of employer potential effort to control risk

Employer’s management of sickness absence
•

records kept (sickness absence; workers health)

•

analysis of data to inform risk assessment

•

Employer attitude to H&S

•

Effectiveness of employer H&S management

•

Employer asbestos procedures
Employer recording of accidents
Employer provides H&S training
Employer stress awareness and management activities
Employer awareness, training and management of H&S for
specific work tasks (see above)

•

Employer provides training

•

Employer monitors H&S practices
Employee H&S attitudes and behaviour for specific work tasks
(see above)

Existence of written H&S policy

•

Employee concerns of risk to H&S

Attitudes to H&S

•

Employee follows procedures

Worker involvement

•

Effectiveness of procedures and training

Difficulties faced in tackling H&S issues
Reduced injuries, ill-health and death

Current impact of exposure to risk on sickness absence

Ill-health
•

Conditions experienced in last 3 months

•

Work-related conditions experienced in last 3 months

•

Days lost due to ill-health in last 3 months

•

Distribution over time of days lost
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Stage of the logic chain

Employer survey

Employee survey
•

State of mind and health during last 4 weeks
Abuse or violent incidents during last 3 months
Accidents during last 12 months

Controlling factors

•

not injured; injured; near miss

•

type of accident

Organisation size (employment)

•

Sex

SIC

•

Race

•

Age

•

National Insurance number

•

Employer SIC

•

Employer sector

•

Employer size (employment)

•

Hours worked

•

Times of work

•

Occupation

•

First language

•

Location of work

•

Duration of employment

•

Supervisor

•

Supervised

•

Contact with public

•

Family circumstances (e.g. dependents at home)

•

Nature of working environment and relationships

•

Job satisfaction

•

Worker involvement:

•

Existence of trade union, staff association with H&S responsibilities

•

Health & safety responsibilities of employee

•

Employee satisfaction with H&S consultation and training

•

Health screening by employer
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CBH

Constructing Better Health

CCID

contact centre index number

CCOHS

Canadian Centre for Occupational Health and Safety

CE

Cambridge Econometrics

COIN

Corporate Operational Information System

COMAH

Control of Major Accident Hazards

COSHH

Control of substances hazardous to health

DH

Duty Holders

DWP

Department for Work and Pensions

EA

Environment Agency

EU-OSHA

European Agency for Safety and Health at Work

FIT3

Fit for work, fit for life, fit for tomorrow

FOD

Field Operations Directorate

GROS

General Register Office for Scotland

H&S

health and safety

HPA

Health Protection Agency

HSE

Health and Safety Executive

HSL

Health & Safety Laboratory

ICC

Incident Contact Centre

IER

The Warwick Institute for Employment Research

IES

Institute for Employment Studies

IIDB

Industrial Injuries Disablement Benefit

IOM

Institute of Occupational Medicine

LA

Local Authority

LACORS

The Local Authorities Coordinators of Regulatory Services

LFS

Labour Force Survey

NIOSH
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NIOSHTIC

NIOSHTIC is NIOSH’s electronic, bibliographic database of literature

OECD

Organisation for Economic Co-operation and Development

OHSMS

occupational health and safety management system

ONS

Office for National Statistics

ORR

Office of Rail Regulation

OSH

occupational safety and health

OSHA

Occupational Safety and Health Administration

OSHA-IMIS

OSHA Integrated Management Information System

PAPs

preferential action plans

PD

prescribed disease

RCT

randomised control trial

RIDDOR

Reporting of Injuries, Diseases and Dangerous Occurrences Regulations 1995

ROPS

roll-over protective structures

RPD

The Health Protection Agency’s Radiological Protection Division

SHAD

Safety and Health Awareness days

SIC

Standard Industrial Classification

SWI

Self-reported Work-related Illness

THOR

The Health and Occupation Reporting network

THOR GP

The Health and Occupation Reporting network of general practitioners

ToR

Terms of Reference

WHC

Workplace Health Connect

WHO

World Health Organization
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health and safety outcomes
A feasibility study
This research investigates the feasibility and
challenges of developing quantitative evidence of
links between ongoing activities and reductions in
death, injury and causes of ill health caused by work.
The study focuses on the activities of HSE as a
whole and their link with final health and safety (H&S)
outcomes. The approach:
n

n

n

draws on the theories of change and
associated logic models linking H&S regulation
and final H&S outcomes to guide the literature
search and review;
reviews the approaches and methods adopted
in the literature to specify and attempt to
measure the links and to provide an overview
of the findings from the literature on the
feasibility of quantifying the links and the
problems encountered in doing so; and
considers data sources available to HSE that
might be used to apply the methods most likely
to be effective in assessing its overall H&S
impacts.

Findings from the literature search and the review of
data sources are synthesised to reach conclusions
on the feasibility of demonstrating the links between
overall HSE activities and outcome, the reasons for
any difficulties in making the links and the methods
that might be adopted in future to overcome these
difficulties.
This report and the work it describes were funded
by the Health and Safety Executive (HSE). Its
contents, including any opinions and/or conclusions
expressed, are those of the authors alone and do
not necessarily reflect HSE policy.
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