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Background: This research suggested a method for evaluating health and safety performance as a
combination of reactive and active monitoring.
Methods: A number of Freedom of Information requests (FoI) were sent to the Health and safety Exec-
utive (HSE) and 100 UK universities. Data on the number of reportable incidents, diseases and dangerous
occurrences were compiled for UK universities and combined with the Impact Ranking for good health
and well-being. A semi-structured survey was used to identify best H&S practices. Subsequently, the
effect of workers’ involvement in H&S management on RIDDOR and near-miss reports, was investigated
using statistical analysis.
Results: A ranking of UK universities that perform highly in Health and Safety (H&S) was assembled and
selected universities were contacted to identify best practices. Best practices were divided into three
categories: team management, roles and responsibilities, and H&S performance monitoring. One of the
findings demonstrated a reverse dependence between provision of a refresher training in risk assess-
ments and a number of reported RIDDOR incidents.
Conclusion: Health and Safety professionals in the universities may find it useful to reflect on these
findings and the identified best practices in order to improve the H&S performance in their own
organisations.

� 2024 Occupational Safety and Health Research Institute. Published by Elsevier B.V. on behalf of
Institute, Occupational Safety and Health Research Institute, Korea Occupational Safety and Health

Agency. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
1. Introduction

Higher educational (HE) organisations are diverse institutions
with varied risk profiles, activities, organisational structure, and
management. An attempt to unify the approach to H&S manage-
ment within universities and measure H&S performance, USHA
produced the Health and Safety Management Profile (HASMAP)
auditing tool [1]. HASMAP is based on the Health and Safety Ex-
ecutive Guidance HSG 65 ‘Successful Health and Safety Manage-
ment’ and is also aligned to BS ISO 45001:2018 ‘Occupational
Health and Safety Management Systems’. The HASMAP is seen as a
flexible framework to develop a Health and Safety Management
System at Universities and to measure the level of assurance based
on the University risk profile. The HASMAP was develop to detail
how best practices of H&S management outlined in another USHA
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guidance, Leadership and Management of Health and Safety in
Higher Education Institutions [2], should be achieved. However, the
applicability of USHA’s guidance and the HASMAP varies signifi-
cantly across the sector: many universities are amending HASMAP
tool to match their structure and operational model, while others
prefer to use their in-house developed tools of commercially
available auditing solutions. The ability to tailor the HASMAP tool to
the needs of each university is useful but, combined with the vague
marking scale, it would be challenging to use it as a benchmarking
tool. As such, there is currently a gap in the measurement and
comparison of the performance of universities with regards to
health and safety. While some of the online rankings report on the
safety of universities in the UK [3,4] and the US [5], they are focused
on ‘campus security’, ‘rates of crime’ and personal security on
campus. These are not the aspects of H&S management that will
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affect the occupational health and safety of the students, re-
searchers, staff and visitors at a university.

The only publicly available reference to a review of universities
H&S performance is H&S ranking of 23 UK universities from Russell
Group Universities based on the number of health and safety
reportable accidents e RIDDOR (Reporting of Injuries, Diseases and
Dangerous Occurrences Regulations 2013) reports for the academic
year 2014/2015 [6]. RIDDOR accidents are those that are legally
required to be reported to the HSE and include, among others, all
workplace deaths, specified injuries to workers, over-seven-day
incapacitations, non-fatal accidents to non-workers, occupational
diseases, dangerous occurrences and gas incidents [7]. However,
published results were only concerned 23 Russel Group Univer-
sities with no regards to other types of Universities and there is no
further publicly available research into safety of Universities with
regards to workplace incidents. From 2016 the Higher Education
Statistics Agency (HESA) [8] stopped publishing statistics on RID-
DOR reports and this data are no longer publicly available.

The number of RIDDOR reports alone is not an effective indi-
cator of H&S performance as they are a measure of failures only [9].
A combination of active and reactive performance indicators must
be used for effective performance monitoring [10]. As described
above, a common metric of active performance monitoring is the
survey. An ideal scenario would be to request the Universities to
complete a survey to score the organisational active safety perfor-
mance as closely as possible and use obtain data to rank them.
However, this could be a scope or a separate study. Instead, for this
research we used the only existing public ranking which we could
at least remotely attribute to active health and safety monitoring at
Universities e the Impact Ranking by The Higher Education: good
health and well-being [11]. The attribution to the Impact Ranking is
based on the alignment of its criteria with aspects related to health
andwell-being. This rankingmeasures universities’ research on key
diseases and conditions, their support for healthcare professions,
and the health of students and staff, including adherence to smoke-
free policy, collaborations with health institutions to improve
health and well-being outcomes, access to health services for stu-
dents and mental health support for students and staff. This is the
only published ranking authors could identify to be used for
measuring safety culture in a way described by Boustras et al.
(2015). Universities that are not included in the Impact Ranking, or
do not have RIDDOR reports, have to be excluded from this review.

The HSE [12] identifies ‘worker involvement’ as one of ‘the core
elements’ of managing H&S. They specify that consultation e ‘not
only giving information to your employees but also listening to
them and taking account of what they say’ e is different from
involvement [13].

Popma (2009) identifies that worker involvement correlates
with better quality risk assessment (RA) and more preventative
measures, although this is not a strong effect. In addition, it was
found that worker involvement produced a small but significant
increase in the percentage of RAs ‘considered adequate’: 81.3%,
compared to 71.1% (approximately a 10% improvement). While the
‘involvement’ was not defined in this research, it was stated that it
is beyond consultation and is ‘direct participation’ at ‘various
levels’, including at the ‘shop floor’ [14].

Involving workers in the RA process should lead to better as-
sessments and better engagement in H&S. It was shown that
empowering workers to assess the safety and efficiency of the
process with simplified path to formalising the changes leads to
better performance of nuclear plants, e.g. higher ‘availability rates’
[15]. Furthermore, worker involvement in the RA process, should
lead to fewer violations, and therefore fewer accidents [16,17].

In 1982, Cox showed that understanding of the risk by workers
is more important than the quality of the assessment [18]. The
provision of training can affect safety in an organisation, although
this is a complex issue e for example, it was identified that edu-
cation and training was provided more frequently to non-
Taiwanese workers and yet they were still more likely to suffer
an accident [19]. Questions on H&S training are included in many
safety climate tools, including NOSACQ-50 [20] and mathematical
models [21]. There is a clear link between H&S training and safety
performance.

This research provides an understanding of the best practices
identified in the UK university context and can serve as a valuable
starting point health and safety professionals worldwide. It offers a
framework for reflection and adaptation to suit the specific cultural
and organisational contexts in different parts of the world. It is
important to note that this process will require careful consider-
ation of national cultural factors [22] as well as local regulations,
and stakeholder engagement to ensure effective implementation
and alignment with the unique needs of each organisation.

2. Materials and methods

2.1. Data on the reportable incidents

Data on reportable incidents (RIDDORs) were publicly available
only prior to 2016 and a Freedom of Information (FOI) request to HSE
for the period 2016e2021 was submitted through whatdotheyknow.
com [23]. Data analysis was conducted to sieve through the supplied
data (data provided by the HSE covered all secondary and tertiary
education providers in the UK) and identified the average annual
RIDDOR rate per 1000 at risk. Contrary toTuite (2016), it was decided
not to separate the incident rates into student and staff categories,
rather calculate RIDDOR rates per 1000 of students and all categories
of staff combined, as all of them are at risk in the university envi-
ronment. This approach was chosen because our primary objective
was to evaluate the safety dynamics of everyone regularly at risk on
the university premises or engaged in university activities.We aimed
for a holistic understanding of safety performance that encompasses
the entire university community. However, it is crucial to note that
the practicality of directly reapplying this methodology to other
universities worldwide may vary. Depending on the type of univer-
sity, cultural differences, and other contextual factors, the dynamics
between students and staff may differ significantly. Therefore,
caution should be exercised when generalizing our findings to
diverse cultural and institutional settings. It was expected that
RIDDOR numbers were affected by universities closures and lower
attendance due to the COVID-19 lockdowns in 2020 and 2021,
therefore the collection of datawas extended to 2016 and the annual
average (an average number of submitted RIDDOR reports a year
during the 2016e2021) was calculated for the period 2016e2021.
More than 160 universities reported RIDDOR incident in 2016e2021.
To make the ranking list of a manageable size, universities that re-
ported only one dangerous occurrence or occupational disease and
less than 10 specified injuries a yearwere excluded from the analysis.
It worth noting, that HSE data for St. Mary’s University indicated that
there were 1.12 incidents reported for 1000 at risk. However, this
number was outside of the range of all other Universities and we
contacted the St. Mary’s H&S teamwho confirmed overreporting for
the researched period and provided corrected numbers which we
used in our study. We marked the university name with an asterisk
(St. Mary’s University*) to indicated the amendment.

A separate FOI was sent directly to the top 100 non-private
universities the UK by student numbers, less the Open University,
to receive further statistical information, including number of near-
misses, for the year 2019. Seventy seven responses were used in
this study, which used the RIDDOR and Near Miss rate per student,
using the internally consistent student numbers provided by the

http://whatdotheyknow.com
http://whatdotheyknow.com
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Higher Education Statistics Agency (HESA). This is a continuation of
the already published research [24]. The list of questions and cor-
responding data for the t-test and ANOVA analysis are presented in
the original work.
2.2. Survey of H&S teams at UK Universities to identify current best
practices

A semi-structured interview, a common methodology that uses
open questions to collect information and is interviewee-led [25],
was used to cover the main topics of HSMS in the individual uni-
versities, their H&S team structure and visibility of their H&S team.
Health and Safety teams from the top 12 universities that were
highly ranked by the good health and wellbeing in the UK and had
less than 1 annual RIDDOR reports per 1000 at risk on average in the
studied period were contacted and their responses collected (see
Fig. 4). Nine responses were collected, anonymised and summarised.
Table 1
Applicable survey questions for each null hypothesis

Null hypothesis

Worker involvement in RA has no effect on an
organisation’s accident rate in terms of RIDDOR-
reportable incidents or near misses.

Are
Are
Are

Providing training to workers on RA has no effect on an
organisation’s accident rate in terms of RIDDOR-
reportable incidents or near misses.

Are
de

Is tr
Is re

Fig. 1. Average annual rates of dangerous occurrences per
2.3. Statistical analysis to identify the dependence of workers
involvement on accident rates

In this research, the following null hypotheses were used:

� Worker involvement in RA has no effect on an organisation’s
accident rate.

� Providing training to workers on RA has no effect on an orga-
nisation’s accident rate.

Accident rates can be split into numerous categories with HSE
using fatalities, RIDDOR reportable events, and non-fatal injuries,
among others [26]. This research used: RIDDOR accidents reported
to HSE and near misses reported within the organisations. The
methodology of the statistical analysis is described in details else-
where [24]. It is worth noting that unlike data used for comparison
of universities performance, this statistical analysis normalised
data to the total number of students in the universities.
Applicable survey question

workers routinely involved in the risk assessment process?
workers routinely involved in the identification of hazards?
workers routinely involved in all, most, some, or only relevant risk assessments?

workers provided with training on risk assessment as part of their training or
velopment?
aining in person, using eLearning, or both?
fresher training required?

1000 at risk reported by universities in 2016e2021.
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Table 1 lists survey questions which were considered for each of
the null hypotheses, which are based on the factors outlined in part
2 of HSG 65 of evidence of effective management of H&S [12]. For
null hypothesis 1, questions were selected to gauge the extent,
frequency, and comprehensiveness of worker involvement. Null
hypothesis 2’s questions were designed to evaluate the integration,
delivery modalities, and sustainability of risk assessment training.

3. Analysis and discussion

3.1. Universities H&S ranking

As it was concluded during the analysis of the available litera-
ture, the best way to evaluate H&S performance is to combine a
reactive measurement of HSMS failures, such as RIDDOR rates, with
an active measurement of safety culture, which can be obtained via
surveys.

As the last openly available data were collected by Tuite for
2014/2015 (Tuite, 2016), a Freedom of Information (FOI) request to
HSEwas submitted, asking for information on RIDDOR reports from
universities dating from the 1st of January 2016 until the 31st of
December 2021. RIDDORs were reported for workers and those
visitors who received hospital treatment directly after the injury.
After the initial data analysis, the results returned with three cat-
egories of data available.

� Numbers of dangerous occurrences (DOs): DOs are near
misses with a high potential to cause death or very serious
injury, which mainly indicate failures in maintenance, equip-
ment management, and unsafe systems of work (especially at
specified workshops with high-risk profiles, such as mines and
Fig. 2. Average annual rates of occupational diseases per
offshore workplaces). Fig. 1 presents the number of DOs re-
ported by universities in 2016e2021 per 1000 of students and
staff.

� Number of occupational diseases (ODs): ODs include a range
of musculoskeletal disorders, occupational cancer, and diseases
associated with exposure to biological agents. These mainly
occur when there is insufficient assessment of such risks, when
the controls are inadequate, or instruction is not followed. See
Fig. 2 for the ranking of universities that reported such RIDDOR
during 2016e2021.

� Number of specified injuries. The bulk of RIDDOR reports are
reports of specified injuries that, in the majority of cases,
incapacitated a worker for some time, or required an imme-
diate treatment to a visitor.

Fig. 3 presents the ranking of these universities for the average
annual number of specified injuries reported in 2016e2021 per
1000 at risk.

It seems obvious to assume that the lower the number of reports
the safer an environment is, however, it may also be an indicator of
a bad safety culture and underreporting. Therefore, a combination
of evidence of reporting RIDDOR incidents and a good health and
well-being ranking were chosen as a representation of safety
culture [11]. Fig. 4 is a overall ranking of universities in order of
their good-health and well-being ranking (with the position in
the rank numbered) vs the number of RIDDOR reports
(ODþ DOþ specified injuries) submitted per year on average in the
years 2016e2021.

From the Fig. 4 it can be seen that the good health and well-
being ranking does not have a good correlation with the number of
submitted RIDDOR reports. However, among other parameters, the
1000 at risk, reported by universities in 2016e2021.



Fig. 3. Average annual rates of specified injuries per 1000 at risk, reported by universities in 2016e2021. *Amended as described in methods section.
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Ranking measured adherence to a policy aimed to improve health
and health attitudes on campus and efforts in provision health and
wellbeing support for students and staff. Therefore, authors spec-
ulate that those universities who are higher up in the Impact
Ranking (positive active performance) and have lower rates of
RIDDOR (positive reactive performance) should have a good HSMS
system in place and are better in H&S performance.

From Fig. 4 selected universities were surveyed to identify best
practices in H&S management. The main approaches and best
practices identified are listed below:

1. Team structure and management.
� H&S team members have specified areas of responsibility
but work together, and can overlap and interchange.

� Business partner model, where an H&S partner is respon-
sible for a specific faculty/department.

� The H&S team is visible to students and staff by providing
training, toolbox talks, and attending university events, such
as graduation, etc.

� H&S team members are empowered to make decisions.
� No performance bonuses are specified.

2. Roles and responsibilities
� Appointed safety specialists.
� Staff with part-time safety roles.
� Regular meetings with local safety reps.
� Renumeration for some additional H&S roles, such as first
aiders.

� Dedicated staff wellbeing team.
3. H&S performance monitoring

� Inspections are done by local safety personnel, who are
responsible for setting the schedule.

� Safety representatives from one department are invited to
inspections in other departments.

� Audits are done by trained internal staff.

Additionally, all of the respondents emphasised the importance
of communication between H&S professionals, academics, stu-
dents, and support workers. The active involvement of everyone in
supporting good health and safety practices was acknowledged to
be paramount.

3.2. Improving safety performance by workers involvement

While there are a number of aspects which affects H&S perfor-
mance, this research will focus on worker’s recognition of hazards
and safe practices by involvements in risk assessment process. Of
the 78 respondents, 100% answered the question on worker
involvement, with 79.49% indicating that workers were involved in
the RA process. This shows that the majority of organisations either
already involve workers or know that they should. Data presented



Fig. 4. Total number of average annual RIDDOR reports (made up of those for dangerous occurrences, occupational diseases and specified injuries) per 1000 at risk (2016e2021)
among universities ranked in good health and well-being (2022), listed in order of their UK ranking 1e47, excluding those that did not report any RIDDORs during the researched
period. *Amended as described in methods section.
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below are an expansion on the previously published research on
effect of workers involvement on students’ safety [24]. Searle
(2023) has identified that formalisation of worker involvement in
RA within a policy saw an 18% increase in the number of RIDDOR-
reportable incidents e an increase of 4.688 x 10�5 RIDDOR re-
ports per student at risk. For a university of 10,000 students this is
equivalent to an extra 0.47 RIDDOR reported per annum. However,
this was not statistically significant, with p ¼ 0.157.

In contrast, the formalisation of worker involvement in RA
within a policy was statistically significant for near misses
(p ¼ 0.029), with a mean difference of 0.03 near misses reported
per student at risk e equivalent to an additional 300 near misses
being reported per annum for a university of 10,000 students.

3.3. Effect of the involvement of workers in risk assessment on
accident rates

Analysis of the null hypothesis 1 ‘Worker involvement in RA has
no effect on an organisation’s accident rate’ revealed that, while a
reduction in reported RIDDOR incidents was identified for worker
involvement in RA and the identification of hazards, neither were
statistically significant (p ¼ 0.076 and p ¼ 0.282 respectively).

Worker involvement in RA and worker involvement in control
measure identification both resulted in more near misses being
reported (t ¼ 0.735 and t ¼ 0.084, respectively), although in
neither case was it statistically significant (p ¼ 0.232 and p ¼ 0.2,
respectively). Worker involvement in the identification of haz-
ards resulted in a reduction of the near misses reported, although
this was also not statistically significant (t ¼ -0.72, p ¼ 0.242).

There was no statistically significant difference between the
organisations that involved workers on all, most, some, or only
relevant RA in terms of the number of near misses reported. Again,
the reason for this is not clear but could be more relevant to the
type of RA in which workers were involved [27].

This research cannot identify why the RIDDOR rate would be
unaffected, particularly as the data suggest a relationship between
the two rates as outlined in the Fig. 5 below. The severity of in-
cidents, and legal requirement, can be reasonably assumed to make
RIDDOR reporting more consistent, while the number of near
misses occurring is essentially impossible to determine with any
accuracy although they are what accidents are made from [28].
Therefore, the discrepancy could be explained by the reporting of
near misses that previously had gone unacknowledged, with the
accident rate no being effected.

Furthermore, with the numerous elements having been identi-
fied as part of, or effecting, safety culture the identification of
causation will be much more complex than identifying correlation;
this is worthy of further research.



Fig. 5. Correlation between near-miss and RIDDOR rates at selected UK universities in 2019.
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3.4. Safety training

Investigation of the null hypothesis 3 ‘Providing training to
workers on RA has no effect on an organisation’s accident rate in
terms of RIDDOR-reportable incidents or near misses’ showed
some interesting results.

Where training in RA is provided toworkers as standard, there is
a 9.4% decrease in the number of RIDDOR-reportable incidents,
although this is not statistically significant (p ¼ 0.281). However,
where refresher training is provided, there is a 25.8% decrease in
the number of RIDDOR-reportable incidents and this is statistically
significant (p ¼ 0.002). This is equivalent to 1.22 fewer RIDDOR-
reportable incidents per year for a university of 10,000 students.
Our survey identified that only 60% of participants mandate
refresher training, with the frequency varying between one and five
years, averaging every three years. For organisations with training
in place, it takes little additional resource to require refresher
training and there is a demonstrable benefit.

The use of training is an important factor in knowledge retention
and this in turn suggests that periodic retraining would be effective
[29]. This appears to be the case in terms of the RIDDOR-reportable
rate. In the global meta-analysis of the safety training reports in the
latest decade it was suggested that for the training to ‘stick’, the
organisation should invest in trainingengagementwhich is identified
by pre-training factors. They also identified that refresher training is a
key aspect of knowledge transfer that requires further research and
suggested that refresher training is more effective when provided
withinweeks and months rather than years [30].

In terms of the number of near misses reported, neither the
provision of training nor the requirement for refresher training
produced a statistically significant result (p ¼ 0.142 and p ¼ 0.093,
respectively). Furthermore, the provision of training results in more
near misses being reported, while the provision of refresher
training results in fewer.

Themeasurementof the safetyculture throughnearmisses canbe
complex.Morenearmiss reports couldbea resultof an increase in the
occurrence of unsafe acts, or a greater awareness of H&S, resulting in
the reportingof unsafe acts or conditions thatwere alreadyoccurring.
In any one organisation, it would be logical for the introduction of
training to increase nearmiss reporting (asmore events are reported)
and, over time, the numbers to decrease (as fewer unsafe acts or
conditions occur). However, this is a cross-sectional study and the
cause of this change cannot be determined without further research.
Universities were asked whether the training offered was pro-
vided in person, via eLearning, or through both routes. ANOVA tests
on the three options did not show any statistically significant
different for RIDDOR-reportable incidents or nearmisses (p¼ 0.093
and p ¼ 0.190, respectively). Therefore, no further conclusions can
be drawn on the best way to deliver training.

While Petty (2002) outlined the modes of teaching used in this
research, this is another complex area [31]. The VARK model of
learning preference and its associated questionnaire is commonly
used as a means of identifying learning styles, with over 180,000
using the website over a six-month period [32]. This model sug-
gests that a learner’s preferred form of communication (visual,
auditory, reading, and kinaesthetic) affect the learning outcome.
However, many studies have found no link with outcomes [33,34].
Therefore, the mode of teaching may not be relevant when
compared to the content being delivered e the fact that training is
occurring appears to be more relevant than how it is provided.

4. Conclusion

In this research, an optimal method of assessment of H&S per-
formance was suggested and applied to UK universities. RIDDOR
reports were used as a metric for reactive performance and results
of the good-health and well-being ranking were chosen as the best
alternative to active performance indicators. Using a combination
of these two metrics, university H&S performance ranking was
suggested. Selected universities identified as strong H&S per-
formers were surveyed to share best H&S management practices,
which were segregated into three categories: team management,
roles and responsibilities and performance monitoring. All sur-
veyed universities highlighted the importance of worker involve-
ment in H&S management. Therefore, a relationship between
worker involvement in assessing workplace risks and safety per-
formance (RIDDOR and near-miss rates) was analysed. Formalising
worker involvement in RA within an organisational policy did
provide a statistically significant reduction in the number of
RIDDOR-reportable incidents. While there is not a statistically sig-
nificant difference to the provision of risk assessment training for
workers in general, there is a clear decrease in the number of
RIDDOR-reportable incidents in organisations where staff are pro-
vided with RA training and where the refresher training is
mandated. Only 60% of surveyed universities mandated refresher
training; this is a relatively simple and low-cost measure that
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would result in a meaningful decrease in number of RIDDOR in-
cidents reported.

Further improvement to the suggested approach of measuring
H&S performance would include referring to an active performance
indicator metric more specific for the H&S management at uni-
versities that could assess the presence and quality of the H&S
policies, attendance and provision of H&S training, inspections and
other monitoring arrangements (similar to HASMAP, but perhaps
with a more detailed marking scale/specific questions). Addition-
ally, including other reactive performance indicators, such as sick
days and near-misses or reported building defects would further
improve the quality of the H&S performance assessment.

Conflicts of interest

The authors declare no conflicts of interest.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.shaw.2024.02.002.

References

[1] USHA. Health and Safety management profile; 2021.
[2] USHA. Leadership and management of health and safety in higher education

institutions, 1e20. Universities Safety and Health Association; 2015.
[3] These are the Top 10 Safest Universities. Which are the safest universities in

the UK? [Internet]; 2022 [cited 2022 Aug 2]. Available from: https://www.
unihomes.co.uk/blog/these-are-the-top-10-safest-universities.

[4] (THE) [Internet]. The StudentStudent experience survey 2018: the safest UK
universities. Times Higher Education. 2018 [cited 2022 Aug 2]. Available from:
https://www.timeshighereducation.com/student/best-universities/student-
experience-survey-2018-safest-uk-universities.

[5] College ranking - personal safety [Internet]; 2022 [cited 2022 Aug 8]. Available
from: https://www.myplan.com/education/colleges/college_rankings_5.php.

[6] Tuite B. University health and safety rankings e how safe are UK universities?
[Internet]; 2016 [cited 2022 Aug 9]. Available from: https://www.arinite.co.
uk/university-health-and-safety-rankings-how-safe-are-uk-universities.

[7] HSE. Types of Reportable incidents [Internet]; 2013. p. 2e5. Available from:
https://www.hse.gov.uk/riddor/reportable-incidents.htm.

[8] HESA [Internet]. [cited 2022 Sep 1]. Available from: https://www.hesa.ac.uk/.
[9] Hon CKH, Chan APC, Yam MCH. Relationships between safety climate and

safety performance of building repair, maintenance, minor alteration, and
addition (RMAA) works. Safety Science 2014;65:10e9.

[10] HSE. Measuring performance [Internet]. [cited 2022 Dec 30]. Available from:
https://www.hse.gov.uk/managing/delivering/check/measuring-performance.
htm.

[11] [Internet]Impact Rankings 2022 : good health and well-being. Times Higher
Education. 2022 [cited 2022 Aug 2]. Available from: https://www.
timeshighereducation.com/rankings/impact/2022/good-health-and-well-
being#!/page/0/length/-1/locations/GBR/sort_by/rank/sort_order/asc/cols/
undefined.

[12] HSE. Managing for health and safety HSG65; 2013.
[13] HSE. Consulting employees on health and safety INDG232; 2013.
[14] Popma JR. Does worker participation improve health and safety? Findings

from The Netherlands. Policy and Practice in Health and Safety 2009;7(1):33e
51.

[15] Bourrier M. Elements for designing a self-correcting organization: examples
from nuclear power plants. In: Hale A, Baram Michael, editors. Safety Man-
agement & the Challenge of Change. New York: Pergamon; 1998. p. 133e47.

[16] HSE. Reducing error and influencing behaviour HSG48; 1999.
[17] Bourrier M. Elements for designing a self-correcting organization: examples

from nuclear power plants. In: Hale A, Baram Michael, editors. Safety Man-
agement & the Challenge of Change. New York: Pergamon; 1998. p. 133e47.

[18] Cox RA. Improving risk assessment methods for process plant. J Hazardous
Mater 1982;6:249e60.

[19] Cheng C, Wu T. An investigation and analysis of major accidents involving
foreign workers in Taiwan’s manufacture and construction industries. Safe Sci
2013;57:223e35.

[20] Kines P, Lappalainen J, Mikkelson KL, Olsen E, Pousette A, Tharaldsen J, et al.
Nordic Safety Climate Questionnaire (NOSACQ-50): a new tool for diagnosing
occupational safety climate. Inter J Indu Ergono 2011;41:634e46.

[21] Cheyne A, Cox S, Oliver A, Tomás JM. Modelling safety climate in the predi-
cation of levels of safety activity. An Inter J Work Health Organ 1998;12(3):
255e71.

[22] Yorio PL, Edwards J, Hoeneveld D. Safety culture across cultures. Safe Sci
2019;120(January):402e10.

[23] Kuzmina O. RIDDOR at higher educations institutions 2015-2021 [Internet];
2022 [cited 2022 Aug 9]. p. 5. Available from: https://www.whatdotheyknow.
com/request/riddor_at_higher_educations_inst.

[24] Searle D. The effect of formalising worker involvement in the risk assessment
process on the accident rate within UK higher education. Soc Sci Human Open
2023;8(1):100572.

[25] Bell E, Bryman A, Harley B. Business research methods. 5th ed. New York:
Oxford University Press; 2019.

[26] HSE. Health and safety at work Summary statistics for Great Britain 2020 Key
facts; 2020.

[27] HSE. L21 management of health and safety at work regulations 1999:
approved code of practice. HSE; 2000.

[28] van der Schaaf TW, Lucas DA, Hale AR. Near miss reporting as a safety tool.
Oxford: Butterworth-Heinemann; 1991.

[29] Ford JK, Qui�nones MA, Sego DJ, Sorra JS. Factors affecting the opportunity to
perform trained tasks on the job. Personal Psychol 1992;45(3):511e27.

[30] Casey T, Turner N, Hu X, Bancroft K. Making safety training stickier: a richer
model of safety training engagement and transfer. J Safe Res 2021;78:303e13.

[31] Petty G. Teaching Today: a practical guide. 2nd ed. Cheltenham: Nelson
Thornes Ltd; 2002.

[32] Fleming N, Baume D. Learning styles again: VARKing up the right tree. Edu
Develop 2006;7(4):4e7.

[33] Espinoza-Poves JL, Miranda-Vichez WA, Chafloque-Céspedes R. The vark
learning styles among university students of business schools. Propósitos Y
Representaciones 2019;7(2):384e414.

[34] Husmann PR, O’Loughlin VD. Another nail in the coffin for learning styles?
Disparities among undergraduate anatomy students’ study strategies, class
performance, and reported VARK learning styles. Anato Sci Edu 2018;12(1):
6e19.

https://doi.org/10.1016/j.shaw.2024.02.002
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref1
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref2
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref2
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref2
https://www.unihomes.co.uk/blog/these-are-the-top-10-safest-universities
https://www.unihomes.co.uk/blog/these-are-the-top-10-safest-universities
https://www.timeshighereducation.com/student/best-universities/student-experience-survey-2018-safest-uk-universities
https://www.timeshighereducation.com/student/best-universities/student-experience-survey-2018-safest-uk-universities
https://www.myplan.com/education/colleges/college_rankings_5.php
https://www.arinite.co.uk/university-health-and-safety-rankings-how-safe-are-uk-universities
https://www.arinite.co.uk/university-health-and-safety-rankings-how-safe-are-uk-universities
https://www.hse.gov.uk/riddor/reportable-incidents.htm
https://www.hesa.ac.uk/
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref9
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref9
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref9
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref9
https://www.hse.gov.uk/managing/delivering/check/measuring-performance.htm
https://www.hse.gov.uk/managing/delivering/check/measuring-performance.htm
https://www.timeshighereducation.com/rankings/impact/2022/good-health-and-well-being#!/page/0/length/-1/locations/GBR/sort_by/rank/sort_order/asc/cols/undefined
https://www.timeshighereducation.com/rankings/impact/2022/good-health-and-well-being#!/page/0/length/-1/locations/GBR/sort_by/rank/sort_order/asc/cols/undefined
https://www.timeshighereducation.com/rankings/impact/2022/good-health-and-well-being#!/page/0/length/-1/locations/GBR/sort_by/rank/sort_order/asc/cols/undefined
https://www.timeshighereducation.com/rankings/impact/2022/good-health-and-well-being#!/page/0/length/-1/locations/GBR/sort_by/rank/sort_order/asc/cols/undefined
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref12
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref13
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref14
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref14
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref14
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref15
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref15
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref15
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref15
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref16
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref17
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref17
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref17
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref17
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref18
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref18
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref18
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref19
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref19
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref19
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref19
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref20
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref20
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref20
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref20
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref21
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref21
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref21
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref21
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref22
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref22
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref22
https://www.whatdotheyknow.com/request/riddor_at_higher_educations_inst
https://www.whatdotheyknow.com/request/riddor_at_higher_educations_inst
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref24
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref24
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref24
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref25
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref25
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref26
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref26
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref27
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref27
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref28
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref28
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref29
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref29
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref29
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref29
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref30
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref30
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref30
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref31
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref31
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref32
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref32
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref32
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref33
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref33
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref33
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref33
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref34
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref34
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref34
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref34
http://refhub.elsevier.com/S2093-7911(24)00008-8/sref34

	Health and Safety Performance of UK Universities and How to Improve It
	1. Introduction
	2. Materials and methods
	2.1. Data on the reportable incidents
	2.2. Survey of H&S teams at UK Universities to identify current best practices
	2.3. Statistical analysis to identify the dependence of workers involvement on accident rates

	3. Analysis and discussion
	3.1. Universities H&S ranking
	3.2. Improving safety performance by workers involvement
	3.3. Effect of the involvement of workers in risk assessment on accident rates
	3.4. Safety training

	4. Conclusion
	Conflicts of interest
	Appendix A. Supplementary data
	References


