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EXECUTIVE SUMMARY

INTRODUCTION AND OBJECTIVES
This report has been prepared by BOMEL Limited for the Association of British Insurers (in
conjunction with the Construction Division of the Health and Safety Executive) and describes a
study on the underlying influences on and control of Hand Arm Vibration Syndrome (HAVS)
risks.
The work described in this report comprises part of Phase 2 of the project ‘Improving Health
and Safety in Construction’ the other parts of which have also been carried out by BOMEL.
This project follows on from the successful completion of Phase 1 which comprised a pilot
study trialing an Influence Network technique to understand the organisational and human
factors influencing the health and safety of workers in the construction industry. The approach
not only provided new insight to the interrelation of the influences between the parties involved,
but it also offered a mechanism for identifying areas where improvements will be effective in
reducing risk and for evaluating their potential effectiveness.
The four key objectives of the study are to:
1.

Establish, as far as reasonably practicable, an estimate of the likely scale of the HAVS
problem in construction from the information and data available such that it can be
used to monitor any intervention measures and help to inform subsequent parts of the
study.

2.

Identify the underlying influences and causes related to HAVS in the construction
industry by holding IN workshops with key stakeholders.

3.

Identify a variety of risk prevention and control measures in these workshops and
ascertain their effectiveness.

4.

Generate a set of practical and cost effective risk control options in relation to HAVS
which are applicable to the construction industry.

SCALE OF THE HAVS PROBLEM IN CONSTRUCTION
Whilst the effects of safety hazards are relatively immediate and self-evident, the effects of
health hazards only tend to manifest themselves in the longer term. As such, health hazards
may not be as apparent or have such a high profile as safety hazards but this does not mean that
they are any less significant. Indeed, in construction there are more fatalities and illnesses due
to work-related disease than there are fatalities or injuries due to accidents each year.
There are two sources of information on the incidence of HAVS available in the public domain:
the RIDDOR data collected by HSE and the Industrial Injury Disablement Benefit (IIDB)
Scheme data collected by the Department of Work and Pensions. The RIDDOR scheme is
limited by under-reporting, whilst under the IIDB scheme there is very limited eligibility for
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claims as very few construction activities have been recognised as prescribed activities. There
would appear to be a considerable amount of under reporting given that it is estimated that
nearly 500,000 construction workers are subject to levels of vibration above the HSE action
level whilst the total number of cases of HAVS (vibration white finger plus carpal tunnel
syndrome) reported to RIDDOR for all industries was only 1052 in 1999/2000.
Notwithstanding the limitations associated with RIDDOR reporting and the IIDB scheme, there
may also be the possibility that the action level is low leading to the potential number of
construction workers at risk being over-estimated.
Information on claims for HAVS is also likely to be held by individual insurance companies.
However, this information is likely to be distorted by the claims process whereby liability is
shared between all of a worker’s employers whose work processes are considered to have
contributed to the symptoms. Thus one worker’s claim could appear with several insurers.
It is therefore concluded that at the current time it is not possible to determine a definitive
baseline for the incidence of HAVS in construction given the limitations of the current reporting
systems, the reluctance of workers to report symptoms and the absence of a definitive indicator.
UNDERLYING CAUSES AND INFLUENCES
Three Influence Network (IN) workshops have been held successfully with a wide range of
delegates representing the key stakeholders. These workshops generated significant input and
discussion, which has been analysed to gain an insight into the underlying influences on HAVS
and potential risk control measures. The IN technique provides a means of collating the views
of a range of stakeholders to identify the causation of HAVS problems. It also provides a
means of identifying critical factors to be addressed as potential risk controls.
Study of the underlying causes indicated that:

•

HAVS is primarily a function of exposure to vibration expressed as a combination of
time of exposure to vibration (both in terms of hours per day and years of work) and
the level of that vibration.

•

The functional form for converting exposure to harm is still unknown. There are
factors to do with susceptibility, posture, quality and exposure history to be accounted
for, as well as impulsive factors. However a simple root mean square (rms) model has
been developed using convenient measures of equipment accelerations, and is in
current use. The model is not definitive, but suggests that the level of vibration is
more significant than the exposure time.

•

The medical issues surrounding individual susceptibility to HAVS are also not yet
fully understood and agreed. Of those that are agreed, the fact that the effects of
HAVS can be reversed if detected early enough is probably the key issue.

Study of the underlying influences indicated that:

•

Of the factors that have a Direct influence on HAVS, Inspection and maintenance, and
Equipment operability are considered to be the primary influences. Situational
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awareness / risk perception, Health, Information / advice and Compliance are
considered to be the next most significant group of influences. These are followed by
Individual competence and Work environment.

•

Of the Organisational level factors, the primary influence on HAVS is considered to
be Process design. At the next level of significance are Training, Management /
supervision, Communications, Health culture and Equipment purchasing. These are
followed by Procedures, Planning, Inspection / maintenance and Equipment design.

•

Of the Policy level factors, the primary influence is considered to be Health and safety
management.
At the next level of significance are Company culture and
Organisational structure. These are followed by Contracting strategy and Company
profitability.

•

Of the Environmental level factors, the primary influences on HAVS are considered to
be the Regulatory and Market influences.

RISK PREVENTION AND CONTROL MEASURES
A number of approaches have been taken in order to identify a series of potential risk control
measures including:

•

Seeking suggestions from workshop delegates as to what is current good practice both
in construction and by looking at other industries / hazards and controls, and what
improvements could be made in the future.

•

Interrogating the Influence Network to identify the critical factors influencing HAVS
in construction.

•

Identifying specific examples of good practice already in use in the construction
industry both from experience and the literature.

Over a hundred individual risk control measures were generated from these approaches.
It was concluded that designers have the potential to implement the most effective risk controls
i.e. to eliminate the hazard by designing it out or to substitute alternative (less hazardous) work
processes. However, not all hazardous work processes can be designed out and, as such, the
risks need to be minimised by engineering or management controls.
Equipment manufacturers have the potential to implement engineering controls by designing
and producing equipment that: vibrates less (thus minimising the vibration level); and is more
efficient (thus minimising the exposure time). It is likely that there would be a time lag before
the effects of better equipment were felt. Firstly, there will be the equipment development time.
Secondly there is likely to be a considerable take-up time for any new equipment, as many
organisations will carry on with their existing equipment until it reaches its replacement date.
This suggests that such developments need to be started as soon as possible.
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Given the time lag for the introduction and take up of new equipment, in the short to medium
term, and where elimination or substitution are not reasonably practicable, management controls
will have to be used to minimise the risks.
PPE in the form of anti-vibration gloves appears to offer little scope for reducing risk due to the
level of vibration or time of exposure. The main benefit of gloves appears to be in keeping
hands warm and thus maintaining circulation.
Health surveillance can provide a viable risk management option. Although this will not
prevent injury, it can be used to detect early signs and prevent worsening of the condition by
introducing appropriate risk controls.
RISK CONTROL OPTIONS FOR THE CONSTRUCTION INDUSTRY
Consideration of the workshops, discussions, analyses and literature indicates that there are
eight key risk control measures which appear to offer the potential for reducing the hazards and
risks associated with HAVS in construction. These measures are listed below along with their
potential relative risk reduction as determined from analysis of the IN model developed and
quantified based on the judgements of the workshop delegates.

•

Improvements in process design (40%)

•

Improvements in equipment design (25%)

•

Increased availability of suitable information on the equipment (15%)

•

Increased availability of suitable information on the risks and health issues (15%)

•

Increased risk perception among workers (25%)

•

Improved inspection and maintenance (45%)

•

Increasing the influence of purchasers (35%)

•

Increasing the use of health surveillance (30%)

It should be noted that the potential risk reductions from the individual measures are not directly
additive due to overlap and synergies. Implementing all of the above measures would lead to a
potential reduction in risk of around 80% in relation to the baseline model and influence
quantification agreed by workshop delegates.
Of these risk control measures, improving Process design and Inspection and maintenance
appear to offer the greatest potential to reduce risks. The measure associated with improving
the information underpins several of the other measures, and should thus be started as soon as
possible.
It is also noteworthy that the first seven options are essentially preventative measures, whereas
the last (health surveillance) forms part of a more general risk management approach.

x

RECOMMENDATIONS
The key recommendations from this study are based on the eight risk control measures offering
the greatest potential to reduce the hazards and risks associated with HAVS in construction:
Designers should be targeted to encourage them to eliminate or substitute the hazard and thus
reduce both the time of exposure and the level of vibration. The influence that designers can
have on either eliminating the HAVS hazard or reducing the HAVS risk needs to be
significantly increased from its current level. Whilst there are likely to be a number of issues
that need to be addressed in order to increase designer input, the key issue is likely to be
designer awareness, both of the potential hazards and risks and of the alternative work processes
and tools. Designers need to take a more holistic approach, adding health issues to the
vocabulary of design, along with cost, form, function, sustainability, buildability etc. Practical
guidance and case studies along the lines of HSG 177 are likely to be required to underpin this
measure. Given that the process designers have the opportunity to make such a significant
impact, HSE should consider this measure as a high priority in the short-term.
Equipment manufacturers should be targeted in order to obtain both reductions in the level of
vibration and increases in equipment efficiency (thus reducing the exposure time). This
measure is likely to require development work on the part of the manufacturers. However, a
driver is required to instigate this work. HSE is in the best position in the to act as a driver
initially with potential purchasers and insurance companies providing further drivers once
sufficiently reliable information is available to provide meaningful specifications. This measure
should be viewed as a key priority in the short-term.
Improvement in the availability of relevant, usable and targeted information and advice is
required. This will require the involvement of the Regulator, manufacturers and contractors in
order to develop that information. This is a major undertaking, but it is one of the key issues as
it underpins many of the other risk controls. Once this information is in place, improved
compliance can be targeted, inspection and maintenance regimes can be improved, and suppliers
will be aware of what to demand from equipment manufacturers. As such, this measure should
be viewed as a high priority in the short-term.
Improvements should be made in the information provided to workers and organisations on the
risks associated with HAVS and the associated health and lifestyle issues. Improvements in
this information will help to raise awareness and provide the base material for achieving
increased risk perception as outlined in the following measure. This should be regarded as a
high priority in the medium term.
Raising of situational awareness / risk perception among workers is required such that they are
more likely to take action themselves. This is likely to require improvements in a combination
of Training, Management/supervision, Communications and Health culture. To an extent, this
is dependent on having the relevant information on the risks and health issues.
Improvements should be made in inspection and maintenance practice such that equipment is
maintained in good condition thus reducing both the level of vibration and the time of exposure.
This is reliant on some of the other risk controls in that information and advice is required such
that workers are aware of how to spot any deterioration in performance and the subsequent
increase in risk. Compliance with this information is also required. However, these factors can
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be short-circuited to an extent by encouraging an Inspection and Maintenance Policy that
stipulates fairly conservative maintenance periods and procedures in the interim period until
further data becomes available.
Purchasers should be targeted such that they are both purchasing the most suitable equipment
and making the manufacturers aware of their requirements for efficient low-vibration
equipment. This will improve equipment operability and thus both exposure time and level of
vibration. This is likely to require input from the HSE along with the insurance industry in
order to influence purchasing policies. However, it does require suitable information in order to
develop suitable specifications.
Increasing the use of health surveillance in construction companies will provide a viable risk
management option. Although use of health surveillance in a risk management programme
will not prevent all degrees of injury, it can be used to detect early signs and prevent worsening
of the condition by introducing appropriate risk controls. This should be regarded as a priority
in the short-term as the techniques and technologies already exist. The issue is for HSE, and
possibly the insurance industry, to encourage increased use of health surveillance.

In addition to the key recommendations on addressing HAVS, a number of other
recommendations have been made including:

•

The need, in the short term, for articles in the construction press in order to raise the
profile of HAVS and the associated hazards.

•

In the medium term a guide is required for designers on how to assess and address
health issues in construction. This should include information on a range of work
processes where HAVS hazards could occur, along with alternative work processes,
discussions of the wider costs and benefits and practical case studies.

•

Given the success of applying the IN technique in this project, consideration should be
given to its application across a wider range of health and safety issues in order to
further validate the technique and develop a toolbox of solutions for particular
circumstances.

•

Having identified ‘Market influence’ as being of fundamental important in this work,
there is significant potential to explore the sub-influences such as economics and
finance and their inter-relation in generating risk using the IN, in order that more
strategic policy areas for risk management and control can be identified.
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1. INTRODUCTION
1.1

BACKGROUND

This report has been prepared by BOMEL Limited for the Association of British Insurers (in
conjunction with the Construction Division of the Health and Safety Executive) under a contract
with BRE (reference EMC 01-52), and describes a study on the underlying influences on and
control of Hand Arm Vibration Syndrome (HAVS) risks.
The work described in this report comprises part of Phase 2 of the project ‘Improving Health
and Safety in Construction’ the other parts of which have also been carried out by BOMEL.
This project follows on from the successful completion of Phase 1(1) which comprised a pilot
study trialing an Influence Network technique to understand the organisational and human
factors influencing the health and safety of workers in the construction industry. The approach
not only provided new insight to the interrelation of the influences between the parties involved,
but it also offered a mechanism for identifying areas where improvements will be effective in
reducing risk and for evaluating their potential effectiveness.
The Phase 1 trial focused specifically on fatal falls from height with two principal strands to the
study. Detailed analysis of the accident data from HSE’s RIDDOR database provided insight
into the risk profile which then informed an Influence Network workshop in which an expert
group assessed the quality and importance of some 30 underlying risk influencing factors. Phase
1 demonstrated the value of the technique both for understanding the underlying causes of
accidents and for developing strategies to bring about improvements in Duty Holder health and
safety performance to ensure robustness of the technique as an active tool for safety
improvement. The priority areas identified in Phase 1 are addressed in Phase 2, combining
‘data’ gathering and IN workshops to provide a basis for active and demonstrable improvements
in both health and safety. HSE and the Association of British Insurers (ABI) have provided the
funding for Phase 2. The ABI specifically funded the work on hand-arm vibration syndrome.
Phase 2 addresses the following complementary issues:
1.

Validation of the IN technique to ensure that the representation of the construction
industry interactions is robust and the quantification of risk and risk control
effectiveness is appropriate across the range of practices and stakeholders.

2.

Application of the technique to a wider set of health and safety issues in construction
to see if common themes can be identified and/or to reveal factors specific to
individual accident / activity types.

3.

Extension of the use of the IN technique from providing insight into the factors
influencing the incidence of accidents and ill-health, to additionally determining
effective risk control measures and improvements.

4.

Identification of information categories that could usefully be collected as
supplements to the RIDDOR reporting process and / or in the course of HSE
investigations.
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5.

Use of the IN approach to develop a model of the ways in which HSE’s interventions
contribute to health and safety of the workforce, as a basis for helping in the
development of strategies and plans and for monitoring effectiveness.

6.

Taking as examples key issues within the construction priority programme so that
Phase 2 forms an integral part of the Construction Sector’s work.

7.

Ensuring that the work is underpinned by a thorough and comprehensive
understanding of ‘data’ and information held by HSE and within the industry on
accidents and ill-health, giving a sound and robust basis for HSE to use in other
aspects of its work.

In order to address these issues, the work has been divided into a number of work packages
reported as follows:
Volume 1

Construction health and safety Phase 2: Overview

Volume 2

RIDDOR data analysis

Volume 3

Workplace transport accidents - Underlying causes and risk control

Volume 4

Hand Arm Vibration Syndrome - Underlying causes and risk control

Volume 5

Falls from height - Underlying causes and risk control

Volume 6

Generic model for health and safety in construction

Volume 7

Analysis of HSE intervention mechanisms

This report constitutes Volume 4, the first to be published within the series. It addresses, in
particular, the third of the Phase 2 issues listed above relating to the trial application of the IN to
a health issue in construction.

1.2

CONTEXT OF THE STUDY

In June 2002 the Deputy Prime Minister and the Health and Safety Commission (HSC)
launched the Revitalising Health and Safety (RHS) Strategy Statement(2). Underpinning this
were the new targets for health and safety in the UK given in Table 1. The HSC also invited
Advisory Committees to set targets for their industries. The Construction Industry Advisory
Committee(3) (CONIAC) responded by setting more stringent targets for the construction
industry. These are shown in Table 1 alongside the RHS targets.
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Table 1 Revitalising health and safety (RHS) and CONIAC targets for health and
safety
By2004/5

Target

By 2009/10

RHS

CONIAC

RHS

CONIAC

Reduction in incidence rate of fatalities and
major injury accidents

-5%

-40%

-10%

-66%

Reduction in incidence rate of cases of work
related ill-health

-10%

-20%

-20%

-50%

Reduction in number of working days lost per
100,000 workers from work related injury and
ill-health

-15%

-20%

-30%

-50%

In October 2000, the HSC established eight ‘Priority Programmes’ within its Strategic Plan(4).
One of these priority programmes is Construction. Alongside the Priority Programme, HAVS is
now included as a FOD priority area. These decisions acknowledged the high risk of
construction workers with the industry contributing around 33% of the fatal injury accident
numbers over the last five years and around 16% of the major injury accident numbers. A
major reduction in construction accidents and injuries would make a significant contribution to
achieving the Revitalising targets.
Hand arm vibration syndrome (HAVS) is caused by exposure of the hands to excess levels of
vibration from hand held power tools. The most common form of HAVS is vibration white
finger (VWF), which is caused by damage to the blood circulation and characterised by
whitening and numbness in the fingers. Thousands of cases of VWF are diagnosed as
prescribed industrial diseases every year but the true incidence of VWF is thought to run into
hundreds of thousands. The construction industry is regarded as containing the greatest
potential exposure to sources of vibration and therefore risk of HAVS.
The immediate causes of HAVS are fairly well established. The two main risk factors are the
level of vibration from work tools and the duration over which the worker is exposed.
However, it is less clear how more diverse factors such as risk perception and safety culture
may influence the chances of a worker developing HAVS. Similarly, the role of more remote
factors such as regulatory impact and safety management systems has not been fully evaluated
in relation to HAVS. Without a more comprehensive understanding of how such factors
influence HAVS it will be difficult to implement effective risk control measures.

1.3

AIMS AND OBJECTIVES

The overall aims of the study are to:
1.

Establish, as far as reasonably practicable, an estimate of the likely scale of the HAVS
problem in construction from the information and data available such that it can be
used to monitor any intervention measures and help to inform subsequent parts of the
study.
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2.

Identify the underlying influences and causes related to HAVS in the construction
industry by holding IN workshops with key stakeholders.

3.

Identify a variety of risk prevention and control measures in these workshops and
ascertain their effectiveness.

4.

Generate a set of practical and cost effective risk control options in relation to HAVS
which are applicable to the construction industry.

1.4

SCOPE OF WORK AND APPROACH

This purpose of this work is to assess the influence of a wide range of human, hardware and
external factors on the incidence of HAVS in the construction industry. Once an understanding
of the underlying causes in HAVS is attained then appropriate risk control and prevention
measures may be generated which can be applied in practice to reduce HAVS in construction.
The approach adopted to achieve this is Influence Network methodology. The specific steps
involved in the work are as follows:

•

Gather background information – this involves the establishment of a HAVS
baseline and determining sources of risk and accepted risk controls from available
statistics, research and case studies. This ensures that the project focuses on key
activities where the greatest impact is required. It also provides a reference baseline
from which progress in future years can be measured.

•

Workshops to identify the underlying causes for HAVS in construction and
evaluate the effectiveness of risk prevention and control measures – these
workshops represent the experience and judgement of relevant stakeholders such as
those from clients for construction, construction companies, specialist trades
subcontractors, trade associations, equipment manufacturers, trade unions, insurance
representatives and the regulator. The sessions are structured using the Influence
Network (IN) technique in order that participants’ experience is systematically focused
on the underlying causes of HAVS. These workshops also allowed stakeholders the
opportunity to identify the effectiveness of a variety of risk prevention and control
measures that will be practical and cost effective and which can be implemented to
have long term benefits.

•

Analysis and reporting – The underlying causes are not always obvious and therefore
careful analysis of the information gathered is necessary to reveal the predominant
influences and critical paths of influence from the widest ‘environmental’ factors
(political, social and commercial), through the corporate policy and organisational
influences to the factors directly influencing the likelihood and consequence of
accidents or the health of the workforce. The reporting must clearly justify the risk
estimates made in order to ensure that the results are fully justified and can be used
confidently as a basis for development of intervention strategies.
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1.5

SCOPE OF THIS REPORT

Section 2 contains a review of the current situation regarding HAVS in the construction
industry, addressing such issues as what constitutes HAVS, what the regulatory context is, what
the key issues are and what risk controls are available. Whilst aimed at the UK, this review
calls on overseas work and guidance where available.
There are many areas in the construction industry where power tools and vibrating machinery
are used and workers are potentially at risk from HAVS. In order to identify methods to
eliminate or minimise the potential risks to workers it is necessary to delineate the work
processes where power tools and vibrating machinery are used, why these processes are
undertaken, what alternatives are available and what risk control options have already been
identified and implemented. These issues are addressed in Section 3.
The Influence Network technique is introduced in Section 4, leading to a customised IN for
HAVS in construction. To collect a wide spectrum of stakeholder views, three separate IN
workshops were conducted. In Section 5 the discussions from the three workshops are
summarised, whilst a detailed analysis of the results is presented in Section 6.
Potential risk control measures and their effectiveness based on a combination of industry best
practice, views of workshop delegates and interrogation of the influence network are presented
in Section 7.
The conclusions drawn from this work are presented in Section 8, followed by
recommendations in Section 9.
The references used in this work are given in Section 10, and the appendices contain detailed
information recorded at the workshops.
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2. CURRENT STATE OF KNOWLEDGE
The information presented in this section is based on a review of a selection of the available
literature. This has been carried out in order to set the context, inform the study and provide
background material for presentation and discussion at the workshops.
2.1

OVERVIEW

2.1.1

What is Hand Arm Vibration Syndrome

In the context of this project looking at underlying causes and risk controls for hand arm
vibration syndrome (HAVS), the focus is on minimising the adverse exposure of construction
workers to vibrations from hand-held power tools either through prevention or other risk
management means.
For the record, details of syndrome definitions are presented below, but some confusion
between terms adopted in official sources is noted and the applicability to construction is
somewhat unclear.
The Health and Safety Executive(15) (HSE) states that “Hand arm vibration syndrome (HAVS) is
a general term embracing various kinds of damage including:

•

Vascular disorders generally known as ‘vibration-induced white finger’ (VWF)
causing impaired blood circulation and blanching of affected fingers and parts of the
hand.

•

Neurological and muscular damage leading to numbness and tingling in the fingers
and hands, reduced grip strength and dexterity, and reduced sensitivity both of touch
and to temperature.

•

Other possible kinds of damage leading to pain and stiffness in the hands and joints of
the wrists, elbows and shoulders. These forms of damage and the factors contributing
to them are less well understood than the vascular and neurological effects.”

Reporting of HAVS is required under RIDDOR (see Section 2.2.1) for work associated with
specific activities. In addition, an occupational disease carpal tunnel syndrome (or CTS) is also
reportable when associated with the use of hand held power tools. Under the IIDB scheme (see
Section 2.2.2), instances of ‘vibration white finger’ [specifically VWF as opposed to HAVS in
general] may be eligible for compensation where there are work-related causes within
occupation categories comparable to those for RIDDOR reporting.
In other reference sources, HAVS is used as a generic term encompassing VWF and CTS but
excluding Raynaud’s disease (the form of VWF presented without work related factors) and
excluding those manifestations of CTS which are not caused by use of vibrating hand held tools.
In summary, the consideration of HAVS in this report is where the use of hand held vibrating
tools leads to symptoms of ill-health.
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2.1.2

The costs of HAVS

HSE (5) has estimated that 20% of VWF sufferers take an average of 12 days per year sick leave
because of their condition. In addition, there have been a number of high profile compensation
claims made against employers in respect of HAVS(6) including a £1.2 million settlement in
2000 to eight former employees of a UK water board. Outstanding claims from coal miners are
predicted to have a forecast settlement of around £500 million which would constitute the
biggest industrial compensation pay out ever made in the UK.
2.1.3

The legal position in relation to HAVS

The key legal duties in relation to HAVS include general responsibilities under the Health and
Safety at Work etc Act(7) on employers to minimise risks to their employees. The Management
of Health and Safety at Work Regulations(8) require employers to make a suitable and sufficient
assessment of the risk to health (including HAVS) and to make suitable arrangements to control
these risks. This includes appropriate health surveillance regarding risks. There are further
requirements to ensure the suitability of tools and equipment, and their maintenance, under the
Provision and Use of Work Equipment Regulations(9). There are also duties placed on clients,
designers, planning supervisors and contractors in the Construction Design and Management
(CDM) Regulations(10) which should involve consideration of HAVS hazards and risks. These
include allocating adequate resources to health and safety matters, providing information and
training on risks, developing a health and safety plan and maintaining a health and safety file.

2.2

THE OVERALL SCALE OF THE HAVS PROBLEM

In the following subsections, the reporting of HAVS in the UK is reviewed. UK industry as a
whole is considered firstly, in relation to the RIDDOR reporting system and then in relation to
the Industrial Injuries Disablement Benefit (IIDB) Scheme. This gives an overview of the
issues in relation to UK industry such that the construction industry can be viewed in context.
The reporting to the IIDB scheme is then considered specifically in terms of the construction
industry. The final sub-section then considers the cases of HAVS reported in the context of the
number of workers estimated to be potentially exposed to HAVS in the construction industry.
2.2.1

RIDDOR data

Employers have a duty to report hand-arm vibration syndrome and carpal tunnel syndrome
under the Reporting of Injuries, Diseases and Dangerous Occurrences Regulations 1995
(RIDDOR 95)(11). Table 2 shows the activities which HSE consider(11) to be associated with
each condition. All activities involve either using hand held power tools or holding material
which is being worked on by such tools. Many of the activities which are covered are likely to
be present in construction work.
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Table 2 Activities associated with Carpal Tunnel Syndrome and Hand-Arm Vibration
Syndrome in RIDDOR 95
Disease

Associated Activities According to RIDDOR 95

Carpal Tunnel Syndrome

Work involving the use of hand-held vibrating tools.

Hand-Arm Vibration
Syndrome

The use of chain saws, brush cutters or hand-held or hand-fed circular
saws in forestry or woodworking.
The use of hand-held rotary tools in grinding material or in sanding or
polishing metal.
The holding of material being ground or metal being sanded or
polished by rotary tools.
The use of hand-held percussive metal working tools or the holding of
metal being worked upon by percussive tools in connection with
riveting, caulking, chipping, hammering, fettling or swaging.
The use of hand-held powered percussive drills or hand-held powered
percussive hammers in mining, quarrying or demolition, or on roads
or footpaths (including road construction).
The holding of material being worked upon by pounding machines in
shoe manufacture.

Table 3 shows the number of cases of hand-arm vibration syndrome and carpal tunnel syndrome
reported to RIDDOR since 1990/91 for all UK industries.
Table 3 Number of cases of HAVS and CTS reported to RIDDOR 1990-2000
Number of cases reported to RIDDOR by year
Disease

1990/91

1991/92

1992/93

1993/94

1994/95

1995/96

1996/97

1997/98

1998/99

1999/00

Carpal
Tunnel
Syndrome

-





-





84

99

115

207

Hand-arm
Vibration
Syndrome
(*)

120

131

137

113

331

147

236

258

621

845

(*) Before 1 April 1996 only vibration white finger was reportable in this category

It can be seen from Table 3 there has been a steady increase in the number of cases of HAVS
reported since 1996 when the definition was changed to encompass all syndromes attributable to
vibration as opposed to only vibration white finger. This suggests that further increases in these
conditions are not unlikely as more people become aware of what needs to be reported.
2.2.2

Industrial Injuries Disablement Benefit Scheme

Hand-arm vibration syndrome accounts for the largest group of occupational diseases reported
to RIDDOR since 1998/99. However, other data sources indicate that the scale of the problem
is far greater even than suggested by these figures.
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Vibration white finger and carpal tunnel syndrome are prescribed industrial diseases under the
industrial injuries disablement benefit scheme (IIDB) run by the Department for Work and
Pensions (formerly the Department of Social Security).
The diseases covered by the IIDB scheme are set out in the Social Security (Industrial
Injuries)(Prescribed Diseases) Regulations 1985(12). These Regulations lay down a number of
diseases which are prescribed industrial diseases (and therefore eligible for compensation) if the
person has been employed in given occupations, undertaking a given task and showing
symptoms of VWF or CTS. Disease A11 relates to ‘episodic blanching of the fingers’
(vibration white finger) but is only a prescribed disease in occupations involving the following
activites comparable to the HAVS designation in Table 2:

•

The use of hand-held chain saws in forestry

•

The use of hand-held rotary tools in metal work

•

The use of hand-held percussive metal working tools

•

The use of hand-held powered percussive drills/hammers in mining, quarrying,
demolition or on roads including road construction

•

The holding of material being worked upon by pounding machines in shoe
manufacture

Disease A12 is Carpal Tunnel Syndrome which is a prescribed disease if the occupation
involves “the use of hand-held powered tools whose internal parts vibrate so as to transmit that
vibration to the hand”.
In 2000/01, IIDB figures show that, across UK industry as a whole, there were 3335 newly
diagnosed cases of vibration white finger. There were 22,100 VWF claims in the same year
which shows that the problem is much larger than the number of successful diagnoses suggests.
Table 4 shows the number of newly diagnosed cases of VWF and CTS across all industries
since 1993/94. This is shown graphically in Figure 1.
Table 4 Number of newly diagnosed cases of CTS and VWF recorded by Industrial
Injuries Disablement Benefit scheme 1993 to 2001
Number of IIDB newly diagnosed cases by year
Disease

1993/94

1994/95

1995/96

1996/97

1997/98

1998/99

1999/00

2000/01

Carpal
Tunnel
Syndrome

267

277

265

297

400

478

468

540

Vibration
White
Finger

1425

1747

3016

3288

3033

3155

3290

3335
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It can be seen from Figure 1 that the number of new diagnoses of VWF increased sharply
between 1994/95 and 1996/97 and have continued to gradually increase since this time. The
increase around 1996 is thought to be mostly attributable to coal miners making claims(13). Nine
miners’ cases (considered representative of the range of the miners’ cases likely to be found)
were tried in court in order to establish the criteria for settling the claims of other miners. Once
these cases had been settled (on appeal), a ‘handling agreement’ was established in order to
process other miners’ claims efficiently.
It should be noted that, because of the limited association between HAVS and occupation (and
work processes), people who develop VWF in certain occupations may not be entitled to benefit
because their trade is not listed in the Regulations. Such groups might include construction
workers such as carpenters using jigsaws, concrete cutters and those using compacting
equipment. The implication is that many workers with VWF symptoms will not be picked up in
the IIDB statistics as they are not eligible to claim under the current criteria. Given the
similarity with categorisations under RIDDOR, it is possible that this may serve to discourage
reporting of the ill-health effects of vibration in areas of construction activity.
It is generally accepted that the compensation claims made to the IIDB significantly
underestimate the incidence of disease. In a study commissioned by the HSE, the Medical
Research Council(14) (MRC) have estimated that around 1.2 million men could be exposed to
harmful levels of vibration at work and that 255,000 men may have clear signs of vibration
white finger attributable to such exposure. With such a large number of workers potentially at
risk, it is possible that industries other then coal mining could be responsible for further
increases in cases of VWF diagnosed as prescribed diseases under the IIDB scheme.

Number of IIDB newly diagnosed cases

4000
3500
3000
2500
2000
1500
1000
500
0
1993/94

1994/95

1995/96

1996/97

1997/98

1998/99

1999/00

2000/01

Years
Vibration White Finger

Carpal Tunnel Syndrome

Figure 1 Number of newly diagnosed cases of CTS and VWF recorded by Industrial
Injuries Disablement Benefit scheme 1993 to 2001
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2.2.3

HAVS in construction

Between 1995 and 2001 the IIDB scheme has received 1275 reports of newly diagnosed cases
of VWF in the construction industry which is an average of 182 every year. During the same
period there have been 380 newly diagnosed cases of carpal tunnel syndrome. A full
breakdown of these figures is shown in Table 5 and Table 6 according to the percentage
disability rating. This rating system is used to decide a person’s eligibility for disablement
benefit. A person rated at 0% is diagnosed as having the disease but at less than 1% disability
and so no payment is made. A disability rating of 1 to 13% does not qualify a person for
disablement benefit in its own right but can be added to other disease assessments to make an
aggregate disability of 14% or greater. Disability ratings assessed as being between 14 to 100%
qualify for disability payment at the appropriate rate.
Table 5 Number of new cases of Vibration White Finger in construction diagnosed by
the IIDB 1995 – 2001
Percentage
disability rating

IIDB Vibration White Finger in Construction
1995

1996

1997

1998

1999

2000

2001

0%

25

20

25

15

5

-

-

1-13%

190

155

165

140

115

110

145

14-100%

20

20

40

40

20

10

15

235

195

230

195

140

120

160

Totals

Table 6 Number of new cases of Carpal Tunnel Syndrome in construction diagnosed
by the IIDB 1995 – 2001
IIDB Carpal Tunnel Syndrome in Construction
Percentage
disability rating

1995

1996

1997

1998

1999

2000

2001

0%

5

-

5

-

-

-

-

1-13%

40

40

30

40

40

45

45

14-100%

10

15

10

15

10

15

15

55

55

45

55

50

60

60

Totals

It can be seen from Table 5 and Table 6 that the majority of VWF and CTS diagnoses in
construction are rated as having a disability of 1-13%. However, given that these tend to
worsen over time if remedial action is not taken, it is possible that there could be increases in
the number of more severe cases which qualify for benefit if work-related risks are not
controlled.
The Medical Research Council(14) study estimated that around 460,000 construction workers are
exposed to harmful amounts of vibration (based on the HSE action level of 2.8 m/s2), which is
by far the largest industrial group at risk. The number of IIDB diagnoses of VWF and CTS in
construction is likely to be a gross underestimation of the true incidence in the industry. Part of
the reason is that many construction activities are unlikely to qualify for disablement benefit
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against the IIDB definitions should HAVS occur as a result of the work. Such cases will not be
picked up in IIDB figures. It might also be possible that due to the uncertainty surrounding
individual susceptibility to HAVS (see Section 2.3) the use of this action level on its own leads
to an overestimate of the number of construction workers at risk. It is foreseeable that shifts in
awareness and reporting culture could dramatically increase the number of cases of HAVS
attributable to the construction industry which is a scenario that has already occurred in coal
mining.
2.2.4

Estimating the rate of HAVS in construction

There are several difficulties in attempting to establish a level of risk of HAVS for the
construction industry. In order to calculate the rate of HAVS it is necessary to know the
number of people who have developed HAVS over a period (a year say) and the population
exposed to the risk during that period, neither of which are effectively monitored at the moment.
The HAVS data recorded by the IIDB, although easily obtainable, are almost certainly a
considerable under-estimation of the problem. As indicated in Section 2.2.2, there is potential
confusion as to whether certain construction activities associated with the use of vibratory tools
(depending on symptoms) are ‘required’ to be reported under RIDDOR, and this may further
contribute to under-reporting. Alternative data may be recorded by occupational health
practices, private health schemes organised through trade associations or company medical
records but the accessibility of this data is likely to be difficult due to issues surrounding
confidentiality.
Establishing the population in construction exposed to vibration is as problematic as estimating
the number of HAVS cases. The overall population in the construction industry is available
from the Office for National Statistics (ONS) and could be used to provide an indicator of
HAVS risk for the industry as a whole. However, this would inevitably over-estimate the risk
for some groups and under-estimate the risk for others since there would be no differentiation
between those exposed to sources of vibration and those who are not.
The figure of 460,000 people estimated by the MRC could be used in the calculation of rates but
this is a fairly crude estimate since it is based on a relatively small sample and is bound by
methodology constraints such as relying on individual’s perceptions of the job they do.
The MRC study also suggested that certain construction trades are at particular risk of exposure
to vibration, these being carpenters and joiners, electricians and electrical maintenance fitters,
bricklayers and masons, builders and building contractors and heating and ventilation engineers.
This is at least partly consistent with findings from other studies of exposure to HAVS and
combining the populations of these trades could be used to provide an estimation of the number
of people at greatest risk of exposure in construction. This would serve to eliminate groups at
low risk whilst using recognised population figures for the higher risk groups.
In conclusion, it is not realistic currently to measure the full extent of the HAVS problem due to
the absence of adequate data. However, making an estimation of the current extent of HAVS
allows future trends to be monitored and performance to be measured.
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2.3

HAVS RISK FACTORS

Based on the available literature(14, 15, 20, 21), the direct factors contributing to the risk of HAVS
can be considered to include:

•

Level and duration of exposure to vibration

•

Work organisation

•

Ergonomics of task

•

Attitudes and culture

•

Environmental and physiological factors

The specific factors associated with each of these categories are discussed in the following
sections.
2.3.1

Level and duration of exposure to vibration

As previously mentioned, the immediate risks of HAVS come from the level of vibration and
the duration of exposure to the vibration source both in terms of hours per day and years of
work. Hand transmitted vibration is expressed in terms of the acceleration of the equipment in
contact with the hand and is normally given in metres per second squared (m/s2). An
operative’s daily vibration exposure therefore depends upon this measure of vibration and the
length of time an employee is exposed. HSE(15) recommend an ‘action’ level of 2.8m/s2
averaged over an eight hour day (expressed as 2.8m/s2 [A(8)]) but suggest that such exposure
should be reduced to as low as is reasonably practicable.
This exposure is calculated for the range of vibrating tools used during the day using the
following equation:

A(8) = A1 (8) 2 + A2 (8) 2 + Ai (8) 2 + L+ An (8) 2
where: Ai(8)

=

ah ,w

(1)

t
and is calculated for each of the tools used during the day
8

ah,w

= root mean square weighted acceleration transmitted to the hand based on
the vibration in three (x, y and z) orthogonal directions calculated in
accordance with BS 6842(16) (m/s2)

t

= daily exposure time to the tool being considered (hours)

n

= number of tools used in a day for which exposure calculations are required
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The HSE action level is derived from test methods for measuring vibration in BS 6842(16). This
standard is based on some evidence suggesting that exposure at the 2.8m/s2 (A(8)) level may
cause finger blanching in about 10% of the vibration exposed population after eight years.
However, the HSE(15) acknowledge that this estimate is subject to considerable uncertainty and
should not be regarded as a completely safe level.
The difficulties associated with predicting the risk of developing HAVS is addressed in the
literature. For example, the international standard ISO 5349(17) is commonly used to measure
the vibration characteristics of tools in laboratory conditions and thus predict the risk to health.
It has been suggested(18) that the method set out in the standard is based on a representation of
how vibration affects health but is not proven to represent the extent of damage to health. This
problem is explained by the assertion that the dose-effect guidance in ISO 5349(17) is necessarily
based on interpolation, extrapolation and simplification of available information and so the
percentage of affected persons in any exposed group will not necessarily match closely to that
predicted by the standard(18).
The measurement of the risks to health from vibration exposure is further complicated by the
fact that factors other than the level of and exposure to vibration are relevant(14). For example,
whether the source is handled continuously or intermittently will affect the risk. In general,
when task requirements are simple, for example, mowing grass using a hand guided mower, the
equipment will be handled until the task is complete or until a scheduled break. If the task is
more complicated and a number of tools have to be used then it is more likely that exposure to
vibration will occur in short bursts. This factor should be considered in order to obtain an
accurate picture of exposure. Other factors include the frequency and direction of vibration, the
area of contact and contact force with the vibration source (see Ergonomics of the Task) and the
environment (see Environmental Factors).
The limitations of vibration measurement standards make it difficult for manufacturers,
equipment purchasers, managers and workers to be confident about the level of HAVS risk
associated with a particular vibration tool. This appears to be a considerable barrier to dealing
with the HAVS problem.
2.3.2

Work organisation

This relates to the immediate working practices associated with a job and to the wider work
systems which affect performance of the job and is known to influence HAVS(15). Long shifts
with few scheduled breaks and a lack of job rotation will clearly exacerbate exposure to
vibration. A related issue is the level of workload which operatives are engaged in.
Management should strive to maintain a steady workload but if it reaches high levels then
operatives may be under pressure to use tools longer with less breaks, thus increasing the risks.
Another important HAVS risk factor relates to the selection of the right tools for the job. This
depends, among other things, on there being sufficient knowledge and experience to select
tools. Workers may be subject to increases in relative risk if they use tools that are not the most
appropriate for the job in question. A related factor is whether tools are maintained adequately.
For example, cutting tools which are blunt are likely to increase the level of vibration which the
tool will produce and potentially the duration of the task.
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The selection of the right tools is heavily dependent on the equipment available. Tools
purchased without proper consideration of the vibration characteristics and intended use have
the potential to increase the relative risk of HAVS. The HSE(15) recommend that purchasers
look for the CE mark and consult the manufacturer’s vibration data in order to select appropriate
low vibration tools. However, this is complicated by the difficulty of being able to get directly
comparable data from competing manufacturers. Similarly, there is concern over how relevant
laboratory tests carried out in air are when the tool is actually used to break a hard medium such
as concrete, for example.
2.3.3

Ergonomics of the task

The design of hand held tools in relation to the tasks which they are used for can exacerbate the
risk from HAVS. The study by the Medical Research Council(14) (MRC) found that many
workers using vibratory hand tools were forced to adopt awkward postures in order to carry out
some of their tasks. This included twisting of the trunk, strained neck and shoulder positions
and excessive flexion and deviation of the wrists. Such postures will inevitably contribute to
muscle pains associated with HAVS and excessive postures of the wrist have been associated
with carpal tunnel syndrome even without exposure to vibration.
It was also observed in the MRC study that different tool design resulted in different methods of
gripping and handling by the users. In some cases tools were observed to have multiple
handles, each of which served a different function. In addition, some tools required a trigger to
be held in the ‘on’ position to keep the tool operational. Such designs mean that an increased
grip strength is required in order to operate the tool. The effective of this is to increase the
amount of vibration being absorbed by the user, thus increasing the risk of HAVS.
2.3.4

Attitudes and culture

It is likely that individual differences in people’s attitudes and the way in which they work may
influence the HAVS problem. The study by the Medical Research Council(14) suggested that
attitudes to health and safety in the workplace are relevant when considering HAVS. In
industries with a long history of using power tools it was found that awareness of HAVS
appeared to be higher and people tended to know that VWF is eligible for compensation as an
industrial disease. Most health and safety and supervisory personnel were considered to be
aware of the risks, but few had implemented full health surveillance programmes. If workers
are not aware of the risk of HAVS then they are more likely to work in a way which increases
that risk. If management/supervisors are not committed to raising awareness and monitoring
HAVS then this situation will be worsened.
2.3.5

Environmental and physiological factors

It is well established that the symptoms of VWF are exacerbated by cold conditions. Outdoor
workers in the winter months are therefore at more risk of the symptoms especially if there is a
wind chill factor. In such cases hands may become cold even if gloves are worn. Some
workshops, although, indoors may also be exposed to the effects of cold temperatures if, for
example, doors are left open, heating is inadequate etc.
Other factors which may increase the risk of HAVS include smoking (shown to reduce blood
flow), alcohol related illness, metabolic disorders, peripheral neuropathy and age(19). External
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factors which have been associated with carpal tunnel syndrome are gender (women appear to
be at more risk), age, and diabetes mellitis.
When studying vibration white finger (VWF) and carpal tunnel syndrome (CTS) it is important
to note that they can occur in a small proportion of the general population irrespective of
occupational factors. Raynaud’s syndrome is the commonly used term to describe symptoms of
VWF without an occupational source. The MRC(14) study found that around 8% of the sample
had symptoms associated with VWF without ever having been exposed to sources of vibration
at work or home.

2.4

HAVS RISK CONTROLS

The Health and Safety Executive(15) recommend that the following hierarchy of risk control be
applied to deal with the risk of HAVS:

•

Elimination

•

Substitution

•

Engineering controls

•

Management controls

•

Personal protection

These options are discussed in the following sections.
2.4.1

Elimination

Use of high-vibration tools should be eliminated wherever possible. This might be achieved
through the use of concrete retarders or metal formwork liners to achieve bond between adjacent
pours of concrete instead of using a scabbler. Complete elimination of many tasks will not be
possible but should always be the first consideration when looking to reduce the risk of HAVS.
2.4.2

Substitution

Where elimination of tasks involving high vibration tools is not possible, the next consideration
should be whether or not the process can be substituted for another with less risk. In this
scenario, the same outcome is achieved but using an alternative operation with lower risks. It is
important to fully assess all the risks from both the original and proposed new operations so that
the overall benefit can be determined. Possible solutions for reducing vibration include the use
of hydraulic crushers instead of pneumatic breakers to demolish concrete or masonry. Another
effective form of control may simply come from substituting high vibration tools with lower
vibration alternatives although, as discussed in the previous section, care must be taken when
deciding which tools will be suitable.
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2.4.3

Engineering controls

Several measures can be taken in order to lessen exposure to vibration by way of modifications
to the hardware involved. Ergonomic improvements such as using lighter or more powerful
machines, anti-vibration isolators or providing vibration isolated work rests and hand grips can
sometimes be beneficial. Anti-vibration coverings/isolators may absorb a certain amount of
vibration but are unlikely to eliminate risk all together. Alternatively, arrangements to reduce
grip, push and pull forces such as supports for tools can be used or tools designed to avoid the
need for workers to grip the high vibration parts. Care should be taken that such measures do
effectively reduce vibration and are cost effective.
2.4.4

Management controls

Given that many industrial processes require the use of vibration tools and that it may not be
practical to modify either the process or the tool, management controls must be considered as an
alternative way of reducing the risk of HAVS. There are likely to be several options available
including: job rotation, procedures, inspection and maintenance, equipment purchasing, training
and health surveillance.
2.4.5

Personal protection

In general, personal protective equipment (PPE) is of limited use in controlling the risks from
exposure to vibration. Anti-vibration gloves are likely to have little effect in absorbing
vibration at the most hazardous levels and, in some cases, may increase the vibration reaching
the hands. It may be necessary to grip the tool with more force if gloves are worn and this may
increase risk. The greatest benefit can be gained from wearing warm gloves and clothing in
cold weather. This will reduce the risks from vibration by keeping the hands warm and
improving blood flow.
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3. POTENTIAL HAVS HAZARDS IN CONSTRUCTION
3.1

INTRODUCTION

There are many areas in the construction industry where vibrating tools are used and workers
are potentially at risk from HAVS. In order to eliminate or minimise the potential risks to
workers it is necessary to identify:

•

The work processes where vibrating tools are used.

•

Why these processes are undertaken.

•

What alternative processes are available

•

What tools are used

•

Are there alternative tools available

•

What other risk control options are available?

This information serves two purposes. Firstly, to understand where the potential hazards are
and, secondly, to act as a checklist for designers when selecting particular structural
configurations or work processes.
3.2

WORK PROCESSES

The work processes typically undertaken in construction that require vibrating tools are
summarised in Table 7. The ‘Reason’ in the table describes the objective of the work process.
Once this objective is understood, then possible alternatives that achieve the same end result can
be considered. For convenience the work processes have been categorised into a number of
groupings such as substructures, superstructures, highways etc.
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Table 7 Selection of construction work processes that use vibrating tools
Work process

Reason

Alternatives

Concrete placing

Fresh concrete requires vibration to allow
it to flow around the reinforcement and to
expel air.

Self-compacting concrete

Concrete finishing

Occasionally it is necessary to finish the
surface of concrete for aesthetic or
functional reasons.
For instance an
exposed aggregate finish may be required,
the surface needs cleaning before a
coating is applied or an existing coating
needs to be removed.

Use retarding admixtures for
exposed aggregate finishes.

Concrete jointing

In order to ensure that the next pour of
concrete bonds adequately with the
previous one, it is necessary to remove
the laitance (weak cement mortar) from
the surface to expose a rough surface that
to which the new concrete is more likely
to bond and achieve adequate shear
transfer. This is typically done using a
scabbler.

Use a retarder to delay the set of
the surface concrete and remove
the top few millimetres of the
cement mortar with a standard
pressure washer.
Alternatively use an expanded
metal formwork liner.

Formwork fabrication

Formwork needs to be cut to the correct
shape of the member.

Use more standardised precast
concrete
members
or
standardised formwork systems

Reinforcement fixing

Reinforcement needs to be cut to length
and fixed rigidly into position with tying
wire to avoid displacement during
concrete placing.

Steelwork erection

Members require bolting and/or welding
together.

Timber roof trusses

Members require cutting and fixing.

Superstructures

Substructures
Concrete placing

See above

See above

Concrete finishing

See above

See above

Formwork fabrication

See above

See above

Reinforcement fixing

See above

See above

Pile top breaking

The concrete at the top of a pile is
typically of low quality, and the
reinforcement needs to be exposed in
order to connect the pile to the pile cap.

Use an excavator mounted
breaker rather than a hand-held
one.

Tunnelling

Hand excavation is required in some
ground conditions.

Ground compaction

The bearing strata for ground bearing
foundations will need to be compacted to
minimise settlement.
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Work process

Reason

Alternatives

Road breaking

Roads need to be broken out to maintain
or replace carriageways and joints, add
new services and gain access to existing
services.

Use an excavator mounted
breaker rather than a hand-held
one.

Trench compaction

Compaction is required at the bottom of
the trench to minimise settlement of the
pipe within the trench, and on the top
surface to provide a safe rut-free running
surface.

Use trenchless technology such
as in-situ replacement or
directional drilling .

Service routing

Holes are often cut through structural
members (particularly concrete) to allow
services to pass through.

Allow for service penetrations
during design and pre-form the
holes in the members.

Service fixing

Drilling and bolting are often required to
attach the brackets from which the
building services are supported.

Allow for fixings in the design
and cast or fabricate them in with
the members.

Concrete / masonry
breaking

Concrete or masonry often needs to be
broken out locally.

Use an excavator mounted
breaker rather than a hand-held
one or splitting or crushing
where appropriate.

Cutting steelwork

Connections need to be severed.

Oxy acetylene

Highways and utilities

Building services

Demolition / repair
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3.3

POWER TOOLS

A summary of the power tools typically used in the construction industry is given in Table 8.
The generic tool descriptions given used in Reference 20 have been used plus some additional
tools that tend to be used primarily in construction (i.e. ground compaction and concrete
vibration tools). A description of the typical uses of each of these tools is provided.
Table 8 Typical power tools used in the construction industry
Power tool

Typical use

Circular saw

Cutting wood

Concrete vibrator

Compacting concrete

Disc cutter

Cutting steelwork such as reinforcement

Hammer drill

Drilling holes into masonry or concrete

Hand-held grinder

Concrete cleaning, planing or removal of coating

Hand-held sander

Sanding wood

Impact screwdriver

Inserting or removing screws

Jigsaw

Hand-held wood saw

Needle gun

Producing an exposed aggregate finish in concrete

Nut runner

Tightening or loosening nuts

Power chisel

Typically referred to as a kango and used for breaking out
concrete

Power float

Used on concrete slabs to obtain a smooth, cleanable and
abrasion resistant surface finish.

Rammer compactor

Used for compacting small areas of soil, asphalt/bitumen or
pavement sub-base.

Scabbler

Removing the top layer of concrete either for repair or as
surface preparation prior to the next concrete pour.

Vibrating plate compactor

Typically known as a Wacker plate. Used for compacting soil
or pavement sub-base.

Water jet

Breaking out concrete without damaging the reinforcement

3.4

TYPICAL WORK PROCESSES AND THEIR ASSOCIATED TOOLS

Table 8 contains a summary of the tools typically used for the work processes identified in
Table 7. When used in conjunction with Table 7, this table provides an indication of what
hazards should be considered in risk assessments when planning work processes.
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Table 9 Typical power tools used in a variety of construction work processes

Water jet

Vibrating plate compactor

Scabbler

Rammer compactor

Power float

Power chisel

Nut runner

Needle gun

Jigsaw

Impact screwdriver

Hand-held sander

Hand-held grinder

Hammer drill

Disc cutter

Circular saw

Work process

Concrete vibrator

Power tool

Superstructures
•

Concrete placing

•
•

Concrete finishing

•

•
•

Concrete jointing
Formwork fabrication

•

•

•

•

Reinforcement fixing

•

Steelwork erection
Timber roof trusses

•

•

•

•

•

•

Substructures
•

Concrete placing

•
•

Concrete jointing
•

Formwork fabrication
Reinforcement fixing

•

•

•

•

•

•

Pile top breaking

•

Tunnelling

•

Ground compaction

•

•

•

•

•

•

Highways and utilities
•

Road breaking
Trench compaction
Building services
•

Service routing

•
•

Service fixing

•

Demolition / repair
Concrete
breaking

/

•

masonry

Cutting steelwork

•
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•

3.5

DISCUSSION

It is not really feasible to consider alternative tools as each tool has a very specific use and is
only likely to be substituted by a similar tool from a different manufacturer. In this case it is
probably only worth considering an alternative if it has significantly better performance. The
most effective way of considering alternatives would appear to be to modify the work process in
order to eliminate the hazards or, where that is not feasible, minimise the risks.
However, the information presented here should be useful as part of the planning process. As
the number of potential risk control measures grows beyond those identified in HSG 170(21)
consideration should be given to updating the guidance in HSG 170 and producing construction
specific information.
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4. INFLUENCE NETWORK MODEL
4.1

BACKGROUND

Influence diagrams are used to identify principal factors which influence each other and the
outcome of a set of circumstances. These have been used as qualitative socio-political
modelling tools for many years. In the 1980s a particular form of influence diagram, now
termed an ‘Influence Network’ to distinguish its form from the many influence diagram types in
existence, was developed to model how human and organisational factors could affect the
likelihood of human error leading to accidents in hazardous environments (e.g. nuclear power
stations, petrochemical plants, aerospace).
In 1995, following a House of Lords review of marine safety, the UK Marine Safety Agency
(now the Maritime and Coastguard Agency, MCA) commissioned BOMEL to lead the
development of a comprehensive risk based methodology for potential use by the International
Maritime Organisation (IMO) as a basis for future improvement of shipping safety. The
resulting methodology was adopted by the IMO and is now incorporated into IMO Guidelines
for this purpose. One element of BOMEL's work was to carry out a full review of methods to
account for human performance within the context of the technical, organisational and wider
commercial and social spheres as illustrated in Figure 2.

Social, Political and Market
Context
Corporate Policy Influences

Organisation &
Management Systems
Human and
Technical
Techn
ical
Systems

Figure 2 Nested hierarchy of influences
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The Influence Network approach for human performance was enhanced by BOMEL to cover
human and hardware performance in a single analysis thereby giving a comprehensive approach
to understanding the factors which influence the likelihood of human error or hardware failure
in the causation of accidents. This approach has rapidly gained wide acknowledgement and has
been applied in risk assessment and, perhaps more importantly, in the development of risk
reduction strategies for a variety of accident scenarios in a wide range of industrial sectors. The
structuring within the network gives coherence to fragmented information and the quantification
enables weaknesses and areas where change may achieve substantial benefit to be identified.

4.2

METHODOLOGY

The Influence Network is developed from consideration of a generic set of influences which are
structured in a hierarchy representing the influence domains shown in Figure 2. The Generic
Influence Network is shown in Figure 3 and described in the following sections.

TOP EVENT

DIRECT LEVEL

COMPETENCE
D1

MOTIVATION
/ MORALE
D2

TEAMWORKING
D3

SITUATIONAL
AWARENESS /
RISK
D4 PERCEPTION

FATIGUE
/ ALERTNESS

HEALTH

D5

COMMS
D7

D6

AVAILABILITY
OF
INFO/ADVICE

COMPLIANCE
D9

D8

AVAILABILITY OF
SUITABLE
RESOURCES
D10

INSPECTION &
MAINTENANCE

EQUIPMENT
OPERABILITY
D12

D11

WORKPLACE
ENVIRONMENT
D13

EXTERNAL
CONDITIONS
D14

ORGANISATIONAL LEVEL
RECRUITMENT
& SELECTION

TRAINING

PROCEDURES

O1

O2

O3

PLANNING
O4

INCIDENT
MANAGEMENT
& FEEDBACK

O5

MANAGEMENT
/ SUPERVISION

COMMS

O6

O7

SAFETY
CULTURE
O8

EQUIPMENT
PURCHASING

INSPECTION &
MAINTENANCE

DESIGN

O9

O10

O11

PAY AND
CONDITIONS
O12

POLICY LEVEL
CONTRACTING
STRATEGY
P1

OWNERSHIP &
CONTROL

COMPANY
CULTURE

P2

ORGANISATIONAL
STRUCTURE
P4

P3

SAFETY
MANAGEMENT

LABOUR
RELATIONS
P6

P5

COMPANY
PROFITABILITY
P7

ENVIRONMENTAL LEVEL
POLITICAL
INFLUENCE
E1

REGULATORY
INFLUENCE

MARKET
INFLUENCE

E2

E3

SOCIETAL
INFLUENCE
E4

Figure 3 Generic Influence Network
At the top is the event (i.e. the undesirable event) being considered. This could be at any level
from a complete risk profile (e.g. occupational health) to a specific disease in specified
circumstances (e.g. HAVS in construction).
Below the top event is the direct causal level which is made up of human, hardware and external
factors. Generally, there will be data available from which the direct causes can be determined
and the relative importance quantified. Where the data are often unhelpful is in understanding
and delineating the underlying influences which nevertheless have a great bearing on the
likelihood of an incident occurring and on the outcome or consequences. In order to model
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these influences, the Influence Network has adopted a hierarchy below the direct causal level as
follows:

•

Direct performance influences - these directly influence the likelihood of an accident
being caused.

•

Organisational influences - these influence direct influences and reflect the culture,
procedures and behaviour promulgated by the organisation.

•

Policy level influences – these reflect the expectations of the decision makers in the
employers of those at risk and the organisations they interface with (e.g. clients,
suppliers, subcontractors).

•

Environmental level influences - these cover the wider political, regulatory, market
and social influences which impact the policy influences.

In terms of the construction industry, the relevant stakeholders were felt to fit into the model as
shown in Table 10.
Table 10 Construction stakeholders applied to Influence Network levels
Influence level

Definition

Direct level

Applies to site operatives and technicians, i.e. the people actually carrying out
the construction work.

Organisational Level

Applies to the site organisation and local management.

Policy Level

Applies to both the client and construction company management. Contracting
strategy, ownership and control and company culture apply to the client (i.e. the
organisation commissioning and paying for the construction activity) the
remainder apply to the contractors carrying out the work.

Environmental Level

The Political Influence incorporates both national and local government
procurement strategy as well as government as guardians of worker and public
safety. Otherwise the Environmental Level influences are external to the
organisations represented at the Policy Level.

At each level of influence, influencing factors have been identified as shown in the network in
Figure 3. The factors have been determined based on accepted theories of human factors and
safety and risk management. The categories have been expanded further and refined through
practical application to a range of scenarios. Each influence in the generic network is defined
together with a scale from best to worst practice. This provides a basis for making judgements
about the relative importance of each influence (weighting), the current quality of each
influence (rating) and the potential effect on the quality of the factor by introducing risk control
measures.
The process of customising the Influence Network approach for application to a specific
problem consists of the following stages:
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1.

Clearly define the problem in terms of the risks being considered, the parties involved
(stakeholders), the physical situation and circumstances, the applicable laws,
regulations and procedures, the equipment and materials being used, the failure modes
being considered and the limits of measurement of both the frequency and
consequence components of risk.

2.

Collect and analyse all available data to establish a baseline of current and historic
performance and the direct causes and failure modes that can be established from this
data.

3.

Assemble a group of ‘experts’ in the topic being studied including those with direct
experience at the operational level as well as those representing organisational
functions, policy makers and the wider community of influence.

4.

Use the experts either in a structured workshop session to carry out the following
steps:

5.

Review the generic influence set and define each influence in more detail in relation to
the ‘top event’ being considered.

6.

For each influence define the scale from worst to best practice, 0 to 10, both in relation
to practice in the industrial sector being considered and in relation to the experts' wider
experience in other sectors.

7.

For each influence agree, between the experts, its current rating on the best/worst
practice scale.

8.

For each influence above the environmental level (i.e. at the policy level) agree
relative weightings of influence (totalling unity) from the level below. These are
weighted as high (H), medium (M) or low (L) with two intermediate classifications:
HM and ML.

9.

Repeat Step 8 for the influences above the organisational level.

10.

Repeat Step 8 for the influences above the direct level.

11.

The Influence Network can then be quantified to obtain a Network Index which can be
directly related to current risk level. In essence this consists of summing the product
of the ratings and weightings through the network. There is a mechanism of
adjustment at each level if the experts’ evaluations at that level are significantly at
variance with the summation of the effects of the more remote influences.

12.

Use the Influence Network and quantification model to identify critical influences and
influence paths through the network in order to concentrate risk controls on the most
important influences. Define appropriate risk controls for the important influences.

13.

Assess the effects of the risk controls defined in Step 12 on the existing influence
ratings.
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14.

Re-evaluate the Influence Network Index for the revised ratings from Step 14 to assess
the potential effect on overall risk level.

The risk quantification process in Steps 5 to 14 can be achieved in a one day workshop. The
ideal number of participants is around four to eight experts plus facilitator and recorders.

4.3

ADAPTING THE INFLUENCE NETWORK FOR HAND ARM VIBRATION
SYNDROME

Prior to using the Influence Network to explore the factors influencing HAVS, a review of the
HAVS literature was carried out to identify issues that are likely to shape the risk profile to be
modelled by the network. From this, the IN factors were colour-coded to reflect which of the
influences are felt to have an established link to HAVS in construction and which are not. This
was used as a basis for discussion in the workshops. During the workshops the IN was
customised further in response to the participants views about each factor. The fully customised
Influence Network is shown in Figure 4.
HAVS IN CONSTRUCTION

DIRECT LEVEL
INDIVIDUAL
COMPETENCE

TEAMWORKING

MOTIVATION

D1

D2

D3

SITUATIONAL
AWARENESS /
RISK
D4 PERCEPTION

FATIGUE
/ ALERTNESS
D5

HEALTH
(Lifestyle)

COMMS
D7

D6

INFORMATION
/ ADVICE

COMPLIANCE

D8

D9

SUITABLE
HUMAN
RESOURCES
D10

INSPECTION &
MAINTENANCE

EQUIPMENT
OPERABILITY
D12

D11

WORK
ENVIRONMENT
D13

ORGANISATIONAL LEVEL

RECRUITMENT
& SELECTION

TRAINING

PROCEDURES

O1

O2

O3

PLANNING
O4

INCIDENT
MANAGEMENT &
FEEDBACK

MANAGEMENT
/ SUPERVISION

O5

O6

HEALTH
CULTURE

COMMS
O7

O8

EQUIPMENT
PURCHASING

INSPECTION &
MAINTENANCE

O9

O10

METHOD
OF PAY
O11

PROCESS
DESIGN

EQUIPMENT
DESIGN

O12

O13

POLICY LEVEL
CONTRACTING
STRATEGY
P1

OWNERSHIP &
CONTROL
P2

COMPANY
CULTURE

ORGANISATIONAL
STRUCTURE
P4

P3

HEALTH & SAFETY
MANAGEMENT

LABOUR
RELATIONS
P6

P5

COMPANY
PROFITABILITY
P7

ENVIRONMENTAL LEVEL
POLITICAL
INFLUENCE
E1

REGULATORY
INFLUENCE

MARKET
INFLUENCE

E2

Key:

E3

Established HAVS factor

SOCIETAL
INFLUENCE
E4

Not established HAVS factor

Figure 4 Customised Influence Network used to identify the factors that are likely to
be most relevant to HAVS in construction
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5. HAVS INFLUENCE NETWORK WORKSHOPS
5.1

INTRODUCTION

The first workshop was held at the HSE offices at St Dunstan’s House on 25 February 2002,
and the second and third workshops were held at the BOMEL offices on the 12 and 26 March
2002. The workshops lasted all day and concentrated on the following objectives:
•

Identification of the factors that influence HAVS in construction and structuring of the
Influence Network such that these factors could be investigated.

•

Rating these factors in terms of current practice.

•

Weighting the influences of each of the factors on other factors.

•

Identifying possible risk control measures.

Workshops 1 and 2 concentrated primarily on the identification of critical factors underlying the
causes of HAVS whilst Workshop 3 concentrated more on risk control. Prior to the workshops
each of the participants was provided with a briefing document, a copy of which is included in
Appendix D. This summarises the approach and introduces the influences to be considered at
the workshop.

5.2

ATTENDEES

The number of people at each workshop ranged between seven and eleven including BOMEL
staff. This sized group is ideal to promote active and attentive participation by a range of
stakeholders. The participants in the workshops are given in Table 11 along with their
affiliations and interests in HAVS.
Table 11 Attendees at the HAVS workshops
25 February 2002
Andrew Auty

BRE/ABI

Advisor to ABI on projects – particularly interested in
HAVS and ways to reduce the exposure to vibrating
machinery and hence potential liability

Colin Billington

BOMEL

Director. Chartered civil and structural engineer with over
30 years experience in the construction industry combining
research, consultancy and contracting, with a special interest
in health and safety risk management.

Helen Bolt

BOMEL

Director. Chartered civil engineer leading BOMEL’s R&D
and H&S studies Group

Mike Carey

Electrical
Contractors
Association

30 years construction experience – particularly concerned
with small organisations who need appropriate information
and help

Phil Grace

Norwich Union

Responsible for risk management strategy in insurance

29

Mike Harrison

HSE

Head of Health Unit within Construction Sector

David Jamieson

BOMEL

Psychologist with specific experience in ergonomics and
human and organisational factors

Alan Keating

Heating
Ventilation
Contractors
Association

Ian Riley

Wescol

Steel fabricator – workshop and construction site activity
with potential exposure to HAVS

Tony Saunders

BT

Technical owner of equipment with responsibility for the
performance of road breaking equipment

Mike Webster

BOMEL

Chartered civil and structural engineer with particular
expertise in concrete design and construction and
construction risk management

Richard Ash

Engineering
Construction
Industry
Association

Health, safety and environment manager – works closely
with HSE on policy matters – former HSE inspector

Peter Beale

M J Gleesons

Safety Advisor on Trident West water project

Colin Billington

BOMEL

See above

Jim Gallagher

M J Gleesons

Regional Safety Advisor – interest in the use of pneumatic
breakers in concrete repair

David Jamieson

BOMEL

See above

Simon Slinn

Nusteel

Health Officer and QA Manager for a steelwork fabricator –
particular interest in the use of grinders

Mike Webster

BOMEL

See above

Graham Aird

Fein

Manufacturers of hand held tools up to angle grinders

Colin Billington

BOMEL

See above

Helen Bolt

BOMEL

See above

Paul Brereton

HSE

Vibration specialist

Stephen Cartney

HSE

Interest in the role of designers in improving health in
construction

Paul Hancock

BT

Health and Safety Manager responsible for overall safety

David Jamieson

BOMEL

See above

Dr lan Lawson

Rolls Royce

Chief Medical Officer – responsible for worldwide provision
of occupational health at Rolls Royce. Set up laboratory in
mid 90s for testing workers for HAVS. This has been in
demand since the DTI established the assessment process for
the 160,000 miners' cases. On medical reference panel
overseeing miners claims as well as HSE panel reviewing
HAVS guidance, Faculty of Occupational Medicine working
party on evidence based guidelines and advising Industrial
Injuries Council on prescription aspects of HAVS.

and

Concerns on behalf of members within his organisation

12 March 2002

26 March 2002
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Chris Pearce

Wacker

Manufacturers of vibrating tools such as road breakers and
Wacker Plates

Mike Webster

BOMEL

See above

5.3

PROCESS

The process is described fully in Section 4.2 of this report.
The facilitator's role at the workshops was to take the participants through the Influence
Network process, to maintain the agenda and pace of the work, to ensure full opportunity for all
participants to provide their inputs, and to elicit expert judgements concerning definitions,
ratings and weightings of influences. Steps 5 to 11 of the process described in Section 4.2, were
covered in Workshops 1 and 2 with risk controls partially covered and completed by discussion
and correspondence with those who took part in the workshop. In Workshop 3 the risk controls
mentioned in Steps 12 to 14 were addressed explicitly as an integral part of the rating session of
the workshop.
In the first workshop the weightings were all set to a default value of medium (M). The
delegates were then encouraged to pick out the two most significant factors and then the two
least significant factors. This then gave a baseline from which to weight the influence of the
remaining factors. In the second and third workshops the weighting model from the previous
workshop was used as a basis for determining the weightings. Thus, at the end of the third
workshop a composite set of weights had been produced.

5.4

STRUCTURING THE NETWORK

Time was spent in the workshops reviewing and discussing the meaning and relevance of each
influence in the context of the construction industry in general and hand-arm vibration in
particular.
This activity is extremely important and provides the foundation for a
comprehensive and meaningful evaluation. As a basis for the discussion an initial customised
set of influences (given in the briefing document in Appendix D) was presented. These were
discussed and refined as appropriate during the workshops.
The workshop findings including the ratings, weightings and the discussion points which
surrounded each influencing factor are presented in the following sections. The sessions were
recorded as bullet points on a flip chart and by direct input to the BOMEL computer software
MIND thus providing more detail of the specific comments and justification for the selection of
ratings and weightings.
Discussion of the IN at the first workshop revealed two key changes to the structure of the
network which were thought to be required in order to fully evaluate HAVS. These were as
follows:

•

At the Direct level factors D13 (Workplace Environment) and D14 (External
Conditions) were felt to be largely indistinguishable for HAVS in construction.
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Hence, the two factors were combined together into one factor D13 (Working
environment).

•

At the Organisational level it was felt that there were two distinct components to the
Design factor one being the design of the equipment and the other being the design of
the process itself (i.e. design of the structure or element of the structure where the use
of vibrating equipment may be required). Hence, in the customised network, O12 is
Process Design and O13 is Equipment Design.

5.5

INFLUENCE FACTOR RATINGS

Ratings of current practice for each factor in the context of hand-arm vibration syndrome were
assigned using the pre-defined scale (as per Steps 6 and 7 in Section 4.2.). The salient points of
the discussions leading to the influence ratings are summarised under each factor for all three
workshops. The workshops are discussed in the order in which they were held with the ratings
from each workshop given against the relevant comments. The rating scores are summarised in
Figures 5-7 for each workshop.
Figure 8 shows the variation in the Direct level factor ratings between the three workshops,
whilst Figure 9 shows the same information for the Organisational level and Figure 10 shows
this information for both the Policy and Environmental levels. The findings are summarised in
Section 5.7 for each of the levels. The tables in Appendices A to C give provide the full
discussion underlying each of the factors in each workshop.
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Figure 5 Ratings obtained from Workshop 1
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Figure 6 Ratings obtained from Workshop 2
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Figure 7 Ratings obtained from Workshop 3
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5.5.1

Direct level influences

D1

Individual Competence - The knowledge and abilities required to use
vibratory tools safely

Work
shop

Comments

Rating

1

It was felt that competence for the use of hand tools in engineering
construction is probably better than on general site (road breakers etc.).
The risks presented by some tools are dependent on how they are used.
Some tools are not intuitive in terms of use and so training/instructions are
necessary. Often it is mistakenly assumed that people know how to use
these tools. In general, competence is difficult to assess due to the transient
nature of the workforce. The training given is thought to be largely
dependent on what is required by the Regulations. The level of competence
is very much dependent on the quality of information/advice which is
available on HAVS (Direct factor D8) and this is generally thought to be
poor.

4-5

2

One of the key requirements for improving competence was felt to be the
provision of simple information combined with simple messages in
training. It was stressed that simple information and ideas were required
such as coloured stickers. It was suggested that there is a general awareness
of HAVS but it was deemed to be a complex issue and too difficult to solve.

4-5

3

The third group agreed with the comments from the first two sessions.

5-6
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D2

Work
shop

Motivation - The strength and direction of human attitudes in relation to
HAVS
Comments

Rating

1

In the generic IN, this factor covers morale as well as motivation.
However, morale was thought to be irrelevant for HAVS and so only
motivation was considered in the rating. The principal feeling here was that
motivation in construction comes from financial reward at the expense of
safety. Therefore, people are well motivated to work but not in a way
which will reduce the risk of HAVS. Indeed, the attitude may be to get on
with work irrespective of risk in order to make as much money as possible
and this may have a negative impact on the risk of HAVS as it is seen as
tomorrow’s problem.

1

2

It was noted that there is a wide range of motivational factors, largely
dependant on the site culture. It was considered that most workers are
aware of the risks involved, but ultimately there are often few alternatives
and the job must be completed. This factor covered other health and safety
issues, not just HAVS. Motivation was felt to be greatly affected by
whether the job is on price or day work.

4-5

3

There was discussion of positive and negative motivation. There is thought
to be a group who under report HAVS because they are motivated by the
potential of a payout from a compensation claim. Part of this negative
motivation has led to people being coached to exaggerate their symptoms in
order that they have a better chance of a payout. In such cases it is thought
that HAVS compensation is seen as part of the terms and conditions of a
job. It was felt that the object should be to generate a positive culture in
which people are motivated to address HAVS problem. This may take time
but eventually claims will reduce as people see there is more benefit from
reducing the problem rather then exaggerating it. It is essential to get
unions involved as part of this process.

4

Construction cases which are seen are often presented late and are very
severe. It was generally thought that people would be motivated if they had
better information. At the moment too many people are not motivated to
deal with the problem. Younger people in construction were felt to be
probably the least motivated but are perhaps more likely to complain.
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D3

Work
shop

Team working - The extent to which individuals in teams look out for
each other's interests in terms of sharing HAVS information and pointing
out HAVS risks to each other.
Comments

Rating

1

This factor generated little discussion suggesting that it is not regarded as
particularly important. It was thought that HAVS is not a live issue which
people in teams would be attuned to. Safety is discussed at toolbox talks
but health is not yet on the agenda.

1-2

2

There is a wide range of team-working standards. It was considered that
the ‘white van’ end of the spectrum was likely to have poor team-working.

2-5

3

There is a macho image in construction and as a result health is not
discussed very much, although this situation is perhaps improving a little.

2-3
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D4

Work
shop

Situational Awareness / Risk Perception - The extent to which workers
are aware of potential HAVS hazards and the associated risks.
Comments

Rating

1

There is a rising awareness of HAVS in construction. However, the major
problem in relation to risk perception is that HAVS is seen as tomorrow’s
problem. People do not make the link between current work and how it
might affect them in the future. There is a perception that ‘it won’t happen
to me’. Awareness is dulled due to familiarity and complacency can set in.

5

2

There was little comment made on this factor, as it was considered that in
general there is a reasonable awareness of HAVS and the associated risks
within the industry.

5

3

Awareness of HAVS is getting better but the predominant attitude is still ‘it
won’t happen to me’. People know about HAVS generally but do not know
sufficient about the details and or do anything about it. Awareness is
dependent on the company. Smaller contractors may not be as aware as the
major ones. Workers are likely to have heard of Vibration White Finger but
are unlikely to know about the associated risks (to them). It was thought
that awareness is generally about 10 years behind where it should be.

3-4
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D5

Work
shop

Fatigue / Alertness - The degree to which decision making is degraded,
for example, through sleep deprivation, or excessive / insufficient mental
or physical activity, or drugs / alcohol. In the case of HAVS, this may
lead to people making poor judgements in relation to the safe use of
tools.
Comments

Rating

1

It was felt that the incidence of drugs throughout the workplace is becoming
an issue. Apart from this, the consensus was that the main affect on
alertness comes from complacency through familiarity. There was little
other discussion of this factor which again suggests that it was not regarded
as being significant.

5

2

The discussion followed similar themes to the first workshop, such as
complacency leading to lapses in safety. It was felt that the nature of the
lifestyle that many construction workers are subject to could influence
alertness, with many living hundreds of miles from home, commuting back
and forth at weekends and spending most evenings in the pub.

4-5

3

The third group agreed that this factor is probably irrelevant for HAVS due
to the influence of planning and, as such, there was little discussion.

6-7

40

D6

Work
shop

Health (lifestyle) - The extent to which lifestyle factors affect an
individual's health
Comments

Rating

1

It was thought most useful to think of health in terms of lifestyle factors as
opposed to general health which is likely to be reasonable given the manual
nature of the work. An individual’s pre-disposition to developing HAVS
was only felt to affect a minority of people. The first point of note was that
pre-employment medicals are rare due to the transient nature of the
workforce. This makes it very difficult to rate the health of construction
workers or to judge the incidence of pre-disposition to HAVS. A further
difficulty in this area is that trade unions are resistant to health screening
questionnaires because this might mean members are refused jobs. The
most which can be said about health in relation to HAVS is that
susceptibility may be increased due to many workers having an unhealthy
lifestyle caused by living away from home much of the time and the
associated poor diet and increased drinking and smoking. General health
was rated as 6/7 whereas lifestyle health was only 3.

6

2

The issue of pre-employment medicals were discussed with a view to the
human rights implications. Then it was considered that if people really
want a job, they are likely to lie in the medical anyway. An alternative is
screening the workforce (similar to what is done in the nuclear industry) as
this can be deemed as managing the risk to workers. These measures are
tempered by the reality that the potential workforce is limited in number,
thus if additional criteria are put in place it will become more difficult to fill
the posts. Also, it is not a cut and dried issue; some people may be able to
cope with more work with vibration tools than others. It was suggested that
the government should take the lead with employment medicals, to take the
pressure off of companies. Reference was made to current discussion about
a national occupational health scheme for the construction industry.

3

3

The importance of the medical evidence base on HAVS was discussed. It
was stated that this is lacking at the moment, which makes medical
screening more difficult. Tests for HAVS are still being challenged
scientifically. Those people suffering from Primary Raynaud’s disease are
known to be more at risk but the evidence in relation to the risk from
lifestyle factors is inconsistent. Without a strong evidence base it is
difficult to recommend whether or not someone is suited to a job or not. In
any case, suggesting someone is not suited to a particular job could be
classed as discriminatory if reasonable adjustments could be made to that
job. Medical screening in construction would be immensely difficult due to
the transient nature of the workforce and the number of small companies.

3

The key to controlling HAVS from a health point of view was felt to be the
need to educate people on how to identify the initial signs of HAVS so that
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the condition could be managed earlier before it developed into permanent
damage. The HSE are looking at splitting health surveillance into different
levels with different actions at each level. This is important because people
at different stages of the condition may require a different response
(condition is easier to manage from the early stages). There are 16
specialist centres around the country carrying out health surveillance for
miners. These could perhaps be adapted to provide a facility for other
industries.
The question of what to do if someone is diagnosed as suffering from
HAVS case was felt to be difficult, and so people tend to avoid the issue.
Some kind of a passport scheme for construction may help to identify those
who have been screened and what the results were. However, this was felt
to need a culture in which people are not wary of medicals but see them as
being in their own best interests. This situation is possible – people
working with compressed air have become used to being monitored even
though they were opposed to the idea at first.
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D7

Work
shop

Communication - The extent to which the frequency and clarity of
communications between workers are appropriate to enable tasks to be
performed with minimal risk of HAVS
Comments

Rating

1

There appeared to be a feeling that communication between workers offers
little scope for the passing of information/advice on HAVS due to the
amount of lone working in construction. It was also felt that even when
there were opportunities for people to work together there would be little
communication between workers on HAVS. HAVS was not regarded as a
topic which would arise in conversation.

3

2

It was agreed that there was a wide range of communication levels within
the industry. The subject of toolbox talks was raised. However, it was
suggested that communication is likely to revolve around the more obvious
topics and hazards.

3

3

The third group agreed with the previous comments on this factor and
therefore there was little additional discussion.

1
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D8

Work
shop
1

Availability of Information / Advice - The extent to which people can
access HAVS information that is accurate, up to date, relevant and
usable
Comments

Rating

It was stated that two types of information are important: firstly,
information specific to tools and their use; and, secondly, general
information on the health affects of vibration. At the moment this kind of
information is not readily available. Often, the provision of such
information is not even considered. Information which is provided must be
kept simple and tailored to the recipient.

2-3

Consideration of this factor included discussion on the vibration data
supplied by manufacturers. The consensus was that manufacturers’ data is
not reliable because tests are not carried out on the materials that the tools
will be used. The standards required testing in air. It was thought advisable
that companies carry out their own tests on equipment as it would be used
in practice in order to get relevant data. Also, it was suggested that it would
be useful if data could somehow be fixed to the tool highlighting the risks
associated with using it. One of the other problems is that any information
available on the subject of HAVS was felt to be overly difficult and too
complicated to be easily understood. There is a lot of technical data
available, but it was rarely turned into usable information for the workforce.
Manufacturers information was seen as unhelpful and difficult to interpret,
with little relation to how the tools will actually be used.
2

It was agreed that HAVS training should be as simple as possible. It was
considered that the term, HAVS, would be widely known, but there may be
limited understanding of what it actually means. It is important that the
risks associated with certain tools are known along with how long they can
safely be used for. The key details should be openly discussed, so that
basic facts such as the initial signs of HAVS are widely known. It was
noted that some medical issues were raised in toolbox talks and medical
questionnaires based on the HSG 88 were used. However, this was only
felt to occur in the minority of companies. Decisions are often left to the
safety managers to use their best judgement.

4

In terms of rating, the industry in general was thought to be around 2-3 with
steelwork fabrication nearer the mid-range, and one of the participant’s
company as high as 8.
3

There was felt to be a considerable amount of contradictory information,
especially the numerical vibration levels, which tend to cloud the sound
advice that does exist. As part of this one of the HSE representatives felt
that industry needs to overcome the hurdle of precision. His opinion was
that a difference of less than 50% between the vibration levels of tools was
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3

unlikely to be relevant when considering risk. The fact that standards have
been designed for another purpose was considered to be irrelevant. The
vibration level should be reported but in risk assessments, defects and
residual risk should also be cited. On a positive note, it was noted that there
has been progress over the years in reducing the vibration level of some
tools from around 18m/s2 down to levels of around 8m/s2.
Context was thought to be the most important factor when it comes to the
provision of information. Information is often not in the form required by
particular groups. BT put into training modules a simple explanation of
what vibration can do. This needs to be explicit across industry with those
workers who may be exposed needing formal notification.
Manufacturers have an important role in terms of the provision of
information. A manufacturers group may be a useful vehicle for change.
Guidance and Regulations exist (1989 Machinery Regulations) for
manufacturers and they know what is expected. Liability for misleading
customers is high in their mind, which is one reason they are now more
willing to address problems. There is now a position from which real
improvements could be made. There was felt to be the need for a dialogue
between HSE and manufacturers to discuss what improvements can be
made.
There has been an increase in the use of contract medical staff to advise
companies who may not understand the implications of vibration. These
people are of benefit because they can discuss the issues with front line
workers.

45

D9

Work
shop

Compliance - The extent to which people would comply with or obey
instructions, procedures, rules, risk assessments or regulations which
are designed to minimise the risk of HAVS.
Comments

Rating

1

One of the main points here was that there are very few rules for people to
comply with in relation to HAVS. It was felt that the rules which do exist
are probably adhered to and if risk assessments raised issues then notice
would be taken. However, the level of compliance is difficult to measure
due to the extent of lone working. Regulations were thought to be at too
high a level and needed better translation into workplace guidance.
Regulatory compliance was rated at zero but compliance with workplace
guidelines was thought to be higher.

6

2

There was limited discussion on this factor, with the conclusion being that
compliance is good. The culture in the industry is such that if a worker is
told to do something they generally do it.

6

3

It was felt that workers were likely to comply with site-based rules for fear
of being removed from site if they do not. This was thought to be an
effective way of getting people to do things better. Whether or not people
comply was thought to be driven by factors such as self-interest,
supervision and the consequences of not complying. It was suggested that
whatever happened to be the strongest influence people would not comply
unless they are sufficiently motivated, irrespective of whether they
appreciate or understand the rule. In other words, people need to see the
benefit for themselves before they are motivated to comply. Finally,
compliance was considered to require a good management system in place
but it was felt to be difficult to monitor in construction.

5
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D10

Work
shop
1

Availability of Suitable Human Resources - The relationship of supply to
needs for suitable human resources to control the risk of HAVS
Comments

Rating

This factor was originally defined as the ‘Availability of Suitable
Resources’ which meant that hardware as well as human resources were
discussed under this factor in Workshop 1. Subsequently, however, it was
decided that equipment issues should be covered by factor D12 –
Equipment Operability.

3

In terms of this factor it was thought important to make the distinction
between transient and permanent employees (the ratio is estimated to be
about 80:20). Lack of suitable human resources may be more of an issue in
the transient workforce than for those who are permanently employed. Job
rotation was thought to be important in terms of controlling HAVS but it
was felt that there was little or no provision for alternative personnel to
share a task. Turning to hardware, it was agreed that equipment is
generally not being developed to reduce vibration problems. Equipment is
available but is generally not suitable. This is made worse by the fact that
features to reduce vibration come at extra cost and not as integral parts of
equipment. Special offer prices are often the main driver for equipment
purchases. There was a feeling that the HSE should concentrate more on
manufacturers and less on front line contractors who are easy targets. It
was agreed that gloves should not be considered as a means of protection
against vibration.
2

The practical complexity of human resourcing in the construction industry
was felt to provide a difficult management challenge. When considering
HAVS, job rotation is important to limit exposure times. However, safe
operating limits may be as little as 20 minutes and the rotation of staff was
considered expensive as it can mean doubling staff resources. Often
companies may claim they are rotating staff, when in practice they are
unable to. Many companies simply do not have enough staff to be able to
carry out rotation.

2

3

One approach to limiting individual exposure is to choose a maximum
threshold and share exposure across the workforce such that it is always
below this threshold. However, this only serves to dilute the exposure as
opposed to lessen the risk in that everyone has some exposure instead of
only a few. In addition, given that trigger time is difficult to estimate it was
considered better to reduce the magnitude of vibration rather than
concentrate on exposure (from the ISO5349 standard for measuring
vibration, HAVS is very uncommon at vibration levels of around 2m/s2 and
is never reported at 1m/s2). Also, rotation is not always an option in
construction.

2
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D11

Work
shop

Inspection and Maintenance - The extent and frequency with which
equipment is inspected and maintained in order to minimise vibration
levels
Comments

Rating

1

The group thought that this factor was important but that most users do not
have the facilities to test the condition of equipment nor the information on
what to test for or how. In general, maintenance is not directed at
minimising vibration but at life extension although a by-product of the
latter may be lower vibration levels. Hire companies were considered to
maintain equipment to higher standards whereas contractor owned
equipment tends to get run down to the end of its life.

2-3

2

It was noted that generally the low cost of equipment means that it is often
more efficient to replace equipment than maintain it. There is currently no
specific consideration of additional vibration caused by equipment
deterioration. The increase in vibration due to wear is so gradual that it is
likely to be difficult to judge when a piece of equipment has become
excessively damaging. The consensus was that there needs to be a simple
and quick way of testing machinery to see if it needs to be repaired or
replaced. Any testing that is brought in needs to be independent of the
manufacturers, as they obviously have a vested interest in the results. It
was suggested that vibration levels applied to machinery currently being
sold contained very little in the way of contingency. Operators should have
a maintenance plan and should have suggested replacement criteria for
equipment being used. The additional concern was that as individuals do
not own the tools it was more difficult for individuals to complain to their
employers. It was thought that some sub-contractors may not have the
facilities for inspection and maintenance and, as such should be encouraged
to replace tools on a regular basis.

2

3

A recent survey of hire companies showed that 90% of equipment was not
considered to be safe to use even before HAVS was considered. This paints
a bleak picture but hire companies were felt to maintain more than
construction companies not because of vibration but for operational reasons
although this does have benefits in terms of reduced vibration. If a tool is
working properly then a person doesn't have to use it for so long. A sharp
drill bit can make a big difference to exposure time. People need to be
made aware of this advantage and encouraged to think about changing drill
bits to the extent that it becomes part of their mindset. This would pay for
itself through increased efficiency. Such cost benefits may influence the
behaviour of small contractors if the returns can be demonstrated to them.
However, it needs to be clear that maintenance will reduce vibration if it is
performed. This may involve customising HSE information so that it is in
the right context for particular companies/trades.

4
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D12

Work
shop

Equipment Operability - The extent to which equipment can be safely
operated with minimal risk of HAVS
Comments

Rating

1

It was generally agreed that equipment is made to a high standard but is not
necessarily manufactured for use in the construction industry or with
vibration in mind. Tools may be selected on the basis of which ones are
considered best for the job irrespective of vibration levels. However, the
best use of tools was not always considered to be intuitive. It was felt that
equipment needs to be designed with safety as standard similar to the way
in which car design is approached. However, there is probably more
emotional attachment to cars and, as such, more public desire for safety.
Machinery testing standards would allow comparisons to be made between
equipment but risk is still dependent on exposure.

4

2

It was agreed that no equipment meets the 2.5m/s2 level specified in the
forthcoming Temporary Work at Height directive. The information
available from the manufacturers was judged to be of poor quality. As
such, there was considered to be a need for more practical testing. A quick
and simple testing method needs to be available to operators.

4

3

The quality of tools is thought to vary greatly across the range. This factor
was felt to be heavily influenced by cost with small contractors most likely
to buy the cheapest and least likely to use professional tools. They may
want second hand tools in case they are lost, damaged or stolen. It was felt
that risk assessments should be used in relation to this factor, but they were
probably lacking in smaller companies.

1-9
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D13

Work
shop

Workplace Environment & External Conditions - Environmental factors
such as temperature and congestion which exist in the place of work
with the potential to contribute to the risk of HAVS
Comments

Rating

1

This factor was originally split into internal and external work
environment/conditions but it was deemed sufficient to combine the two
and consider the general work environment for HAVS irrespective of
whether it is internal or external. The important environmental factors were
regarded as being cold, dampness and congestion. It was noted that the
work environment in construction would be difficult to control in
comparison to the manufacturing industry for example.

3

2

There was little discussion on this factor. Construction work, by its nature,
is generally outside and thus the workforce must deal with the elements that
arise. Some of these external elements are bound to exacerbate HAVS
issues.

4

3

The third workshop group was unsure as to the relevance of this factor.
Whilst keeping warm would prevent an attack of VWF it would not protect
against the development of the disease. Trigger time may increase due to
awkward posture but the effects of grip strength are not fully understood.
The general feeling seemed to be that this factor was not important in terms
of controlling HAVS.

4
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5.5.2

Organisational level influences

O1

Recruitment / Selection - The system and procedures that facilitate the
employment of personnel that are suited to the job demands

Work
shop

Comments

Rating

1

In the context of HAVS, this factor was thought of in terms of selecting
people for work through medical screening. One difficulty in this area is
that people are likely to lie about their health in order to get a job. Another
point is that unions may be resistant to such screening because it may
restrict their members from getting jobs.

1

2

The issue of medical screening was discussed again with the human rights
issues that it entails. The concern was also repeated that screening may
seriously limit the available workforce, if too many people are found to be
‘unfit’ to do the work. Workers were also considered to be reluctant to
attend the medicals, through personal medical concerns or concerns over
their employer’s motives. There is also the added loophole, that doctors
cannot disclose confidential medical information without the individual’s
consent and, as such, any negative results may be kept from the employer
anyway. This influence factor was felt to be bound up with Health &
Safety policy and regulations.

1-2

3

The group thought that is was reasonable for employers to ask about fitness
for work although any decisions must be evidence based and come from
medical professionals. Medical screening should be seen as an opportunity
for health education, getting baseline data and putting someone in the health
monitoring programme as opposed to a recruitment and selection tool. The
sifting aspect of medical screening should be very small. People should be
employed and then undergo a medical as opposed to the medical being part
of the selection process per se.

1
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O2

Work
shop

Training - The system that ensures that the workforce are aware of HAVS
risk and know the precautions which need to be taken
Comments

Rating

1

Training in general is patchy and there may be no specific mention of
HAVS. Major contractors perform best in this area and perhaps the results
may cascade to smaller firms. The Major Contractors Group (MCG) has
made a start prescribing training requirements. There was a feeling that for
training purposes HAVS needs to be treated like noise and manual handling
and that perhaps the three could be branded together. The mechanical
sector is possibly better for HAVS training.

4

2

The group debated whether HAVS actually figured in training at all. It was
felt that training should involve taking people through examples and
practical exercises. However, the reality is that there are large gaps in
practical training and information exchange. The suggestion from the
group was that HAVS should be treated like noise and manual handling. It
was considered that insufficiencies in training are likely to be linked to the
lack of regulation on the subject of HAVS.

2

3

Training was only thought to take place at a basic level with site inductions
and toolbox talks. It was thought to be doubtful as to whether or not HAVS
would be mentioned.

4
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O3

Work
shop

Procedures - The system that ensures that there are explicit and clear
method statements based on risk assessments for conducting tasks
and/or operations in a way which minimises the risk of HAVS
Comments

Rating

1

There are currently few if any procedures available in relation to HAVS.
The main point from this discussion was that the results from HAVS risk
assessments should feed into the development of procedures.

3

2

The discussion centred on risk assessments in line with the MHSW
regulations. It was suggested that in the (unlikely) event that HAVS are
mentioned in a risk assessment, it is likely to be purely procedural and not
actually involve putting protective measures in place. The depth of
consideration will also depend on the personnel carrying out the risk
assessment. It was considered that a specific risk assessment could be
required for HAVS, depending on the type of work being carried out. The
client for the work can also exert an influence over whether procedures are
used depending on whether they take an active interest in the levels of
health and safety on the site. Also, on some sites risk assessments may be
written to keep the client happy, but they may not be carried out in practice.
There is a need for a real commitment to the HAVS issue, not just
bureaucratic lip service.

2

3

It was thought that the results of risk assessments are not often carried
through into method statements/procedures. Even the more enlightened
organisations were thought to be a bit short in this area, which suggests that
the rest of the industry is further behind. For example, in one case HAVS
risk assessments for road breakers have been applied to other vibrating
tools. There may not be enough detail in HAVS risk assessments. The
finding of risk assessments may be that low vibration equipment is needed,
but little is then done to act on this.

3
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O4

Work
shop

Planning - The system that designs and structures the work activities of
personnel so as to minimise HAVS risk
Comments

Rating

1

Task risk assessments are frequently carried out but do not necessarily
relate to HAVS. There is a sound mechanism for carrying out risk
assessments but this is seldom used to assess the risk of HAVS. In general,
risk assessments may recognise a problem/risk but the work plan is not
necessarily modified to minimise the risk. It was generally felt that
planning in terms of productivity is good (rating of 7) whereas planning to
take account of HAVS is poor (rating of 2).

2

2

The focus for planning tends to revolve around budgets and timescales.
There is some mention of Health & Safety, but often only to cover the legal
obligation. There is not a clear link in the planners mind between the
impact of Health & Safety issues and the potential for disruption on site and
thus lost revenue. Information is important; planners need to be aware of
HAVS risks in order to achieve an improvement. Planning is quite
dependent on help from the client. There needs to be a uniform approach
by site and client staff, so that client staff are not seen to be taking
unnecessary risks and thus giving the perception that such behaviour is
acceptable. It was also felt that there should be a uniform approach from
both large and small companies, although this is more difficult to monitor.
The opportunities offered by the forthcoming EU Directive on Temporary
Works at Height were felt to have been missed.

2

3

Planning for HAVS depends on whether or not the company has identified
HAVS as a risk. If they have then it was suggested that they will probably
plan accordingly. However, many companies will not have even
considered HAVS risks.

2
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O5

Work
shop

Incident Management and Feedback - The system of incident
management that ensures high quality information is available for
decision-making when and where it is required. Relates to the reporting
and investigation of HAVS cases and dissemination of the findings to
prevent future occurrences
Comments

Rating

1

Exposure monitoring was considered to be important in relation to this
factor. Currently there is little monitoring of HAVS. The RIDDOR
reporting system is in place but it is very rarely used. There is thought to be
a high level of under reporting. The only type of feedback currently is
likely to come from a GP if someone happens to make a visit. There is no
feedback at site level. The over-riding problem with reporting and
feedback is the latency of HAVS.

2

2

Only a few firms have systems in place, the majority do not. This is one
area of management where the simplest methods are best and the workforce
can be utilised to keep watch for initial symptoms of HAVS themselves.
There is the potential for foremen to make simple checks and enquiries with
the workers. However, there is a lack of information on the subject for
workers or supervisors to make judgements on risks and symptoms with
any confidence.

1

3

GPs will not necessarily recognise or feedback HAVS symptoms unless
they have had occupational health training. Findings would need to be
reported anonymously but there are ways in which this can be done. Only a
handful of companies have systems in place for feeding back information
on HAVS cases.

1-2
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O6

Work
shop

Management / Supervision - The system that ensures the workforce are
adequately managed/supervised in a way which reduces the risk of
HAVS
Comments

Rating

1

In terms of controlling the risk of HAVS, it was noted that management do
not have the information that they require in order to effectively discharge
their responsibility. Supervision is of limited use in this respect due to the
number of people working alone. However, initial supervision could be a
key to help ensure that people use the right tool for the job. It was felt that
there was room for improvement with this factor as it was felt that the main
supervisory concern was likely to be that the worker is getting on with the
task rather than how the task was being carried out.

2-3

2

The subject of HAVS seems to result in an all or nothing situation, if
companies are aware of the risks of HAVS and make the effort to tackle the
problem they tend to do a good job. However, the majority of firms do not
confront the issue or due to its complexity put off doing anything about it.
It was felt that there may be more of an effort by supervisors and managers
to confront the problem of HAVS if clear and simple guidelines were
available.

3

3

The third group agreed with the comments from the first two sessions and
thus limiting the discussion on this factor.

2
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O7

Work
shop

Communications - The system that ensures that appropriate HAVS
information is effectively identified, collected and communicated
throughout the organisation taking account of language and literacy
Comments

Rating

1

In general it was felt that there is little HAVS publicity in construction
because it is not seen as a high priority. However, concerns are increasing
higher up in companies because of the legal responsibilities on directors. It
is important that any communication to workers takes into account
language and literacy issues especially in SE England where there is a large
number of overseas workers. There was thought to be scope to increase the
awareness of HAVS through trade associations issuing posters and fliers.
The transient nature of the workforce was felt to be a barrier to ensuring
that information gets through across the industry.

2

2

It was considered that the construction industry is falling behind industry in
general. There seems to be an information shortage and confusion over the
relative importance of HAVS. However, the HSE were felt to be raising
awareness of health issues. The situation needs to change as although the
industry has a lot of short-term employment the future costs could be very
high.

2

3

Communication of the right information at the organisational level was
thought to be an important starting point in tackling the HAVS problem
followed by appropriate training and systems. It was felt that requests for
information are increasing and communication is improving. This could be
viewed as a leading indicator in terms of how the problem is being handled.

4
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O8

Work
shop

Health Culture - Product of individual / corporate values, attitudes, and
patterns of behaviour that determines the commitment to preventing
HAVS in the workplace
Comments

Rating

1

Apathy was thought to be the best word to describe the culture in relation to
HAVS. The culture may depend on company ownership, for example,
health tends to have a higher profile in US owned companies. It was noted
during discussion of this factor that some trade associations offer
preferential private health care/monitoring for workers.

1

2

This influence was felt to encompass a wide range of attitudes and
standards. Again, this seems to be an area where the construction industry
is falling behind industry in general, although there are some changes being
made in the right direction. It appears that any changes are directly linked
to the cost involved. There needs to be a change in attitude from defensive
concerns about getting measures wrong, to a positive reward-based system.

3

3

Improved communication was perceived as the start of a better health
culture in relation to HAVS. Comparisons in culture were drawn with the
US where HAVS is not recognised because it is not compensatable (this
does not mean the condition doesn't exist). This is perhaps a sign that the
UK is at least heading in the right direction. The US tend to focus more on
health and wellness campaigns which may be of benefit here.

2

58

O9

Work
shop

Equipment Purchasing - The system that ensures that low vibration tools
are available
Comments

Rating

1

The group felt that price was the dominant factor when it comes to
equipment purchasing. There is generally no purchasing policy for low
vibration tools but instead ‘special offers’ on equipment are often taken up.
The situation can be made worse by the fact that procurement staff may be
on bonuses if they can save money when buying equipment. It is difficult
to assess the benefits of a particular tool due to the inadequacy of
manufacturers vibration data. Also, it was felt to be difficult to measure the
savings (from avoiding compensation claims) which can be made through
the purchase of low vibration tools. Once a major contract is in place there
is little incentive to seek improvement from suppliers.

4

2

The group found this factor difficult to rate. They felt that organisations
would not necessarily buy the cheapest equipment, although it was
acknowledged that price played an important role. It was thought that
safety might be lost at the expense of cost. There was felt to be no market
leader at this point in time in terms of low vibration. They group felt that
new specifications would be required in order to encourage manufacturers
to improve vibration performance (if they did not meet these vibration
levels then it would be difficult to sell their equipment). The conclusion
was that equipment vibration levels would only change through industry
lobbying.

4

3

According to the third group, buyers’ specifications for low vibration
equipment are starting to appear on procurement lists. Some companies
will pay more to ensure the right kit. From a manufacturer’s point of view,
it was stated that a lot of time has been put into modifying current
equipment in order to reduce vibration levels. This has left very little time
for thinking on new products which might reduce vibration levels even
further. Hire companies have a role to play in terms of equipment
purchasing. They came on board with HSE about 2 years ago and some are
developing purchasing policies which are helping. Some have stopped re
stocking until better equipment is available and are pressing for information
on residual risk.

6
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O10

Work
shop

Inspection and Maintenance - The system that ensures equipment and
tools are maintained in good working order so as to minimise vibration
levels
Comments

Rating

1

It was felt that operational maintenance is the key driver for maintenance.
For example, the tool (e.g. chisel) may be changed or sharpened not to
control vibration but to ensure effective cutting so the job can be done
quickly. However, a by-product of this is that vibration will be reduced.
Heightened awareness of the HAVS problem could lead to increased
complaints on the condition of equipment. However, the group felt that
effective maintenance for HAVS was being hindered by a number of
factors. Firstly, it is difficult for workers to tell whether there is a problem
with the tool or whether it is being caused by the material being worked on.
Secondly, there is limited inspection opportunity and a lack of facilities for
maintaining tools especially on smaller sites. This also raises the issue of
how inspections should be carried out i.e. what tests should be done. It was
felt that some kind of standard test is needed similar to tests for electrical
equipment. The issue of periodic checks by manufacturers was mentioned.
This factor was rated at 7-8 for operability maintenance but only 2-3 for
HAVS maintenance.

2

The second group agreed with the comments of the first group.

3

The manufacturers present in the third group explained how they were
doing more to ensure better maintenance. For example, microchips can be
fitted into drills to record electrical performance including tool usage and
wear. Wacker tools have a meter on the equipment to measure usage and
they issue guidance on the number of hours tools can be safely used. A
note of caution was issued when estimating exposure. Rolls Royce have
monitored tool usage and measured trigger time against an individual’s
perception of exposure. Workers perceptions of exposure time was found
to be double that actually observed as they tended to count all of the time
rather than the trigger time.
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O11

Work
shop

Method of Payment - In the context of HAVS, the method by which
workers are paid
Comments

Rating

1

This factor was originally pay and conditions but only the pay element was
thought to be relevant to HAVS in construction. Hourly pay, piece work or
bonuses over-ride any other considerations including HAVS. People paid
in this way will be more likely to use vibrating tools for longer than they
should because it will affect their income. Permanent employees, on the
other hand, may be able to take time to minimise HAVS without this
affecting their pay. The general feeling was that pay mechanisms work
against HAVS reduction methods.

2

2

The method of work or payment was felt to provide a significant incentive.
Time pressure, or being paid by the hour, can mean that workers are liable
to do more work than they should do. People on piecework were felt to pay
little regard to the rules too often. The culture was felt to be such that the
supervisor’s request is more important than HAVS considerations.

4

3

In the third group, the method of pay factor produced discussion on the
issue of intermittent versus continuous exposure. It was thought pragmatic
in terms of health to suggest regular breaks although this may be at the
expense of productivity. It was suggested that weekly exposure limits
would be easier to manage than daily limits. The new European Directive
will require exposure limits to be assessed on a daily basis but it will be
possible to have a weekly limit if it can be shown that this is safe.

2
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O12

Work
shop

Process Design - The extent to which safe methods of work are
incorporated within design plans for construction activities
Comments

Rating

1

Factor O12 was generated from the generic design factor with equipment
design (O13) being the other component. This was thought to be an
important area where the use of vibrating tools could be reduced or
eliminated altogether. For example, in the South West it was stated that
there is little use of power tools to break pile heads because alternative
(safer) methods are now used as a result of an HSE inspection initiative.
Although process design offers the potential to reduce the risk of HAVS, it
was felt that designers do not consider this at the moment, partly because of
lack of information. Designers were felt to need a glossary of alternative
tools and methods to encourage them to think about reducing the risk of
HAVS.

2

2

The main issue that arose from this factor was that even if risks were
identified, it may not be possible to design out the risk. HAVS is a prime
example; the issue is raised, but nothing is done about it.

3

3

It was felt that design consultants could take account of HAVS risks but at
the moment they don't for two main reasons: firstly, they are not familiar
with the risks; and, secondly, they see it as the contractor’s problem. It was
felt that these issues could be addressed by providing more information on
health issues and encouraging greater awareness of construction techniques
among designers. Clients were also felt to have a role by stating that health
issues should be addressed explicitly in the design process.

2
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O13

Work
shop

Equipment Design - The process of engineering and ergonomic design
(conceptual and detailed) of the equipment to ensure vibration levels are
as low as reasonably practicable
Comments

Rating

1

Equipment design was thought to be an important area with designers not
really addressing the issue of HAVS at the moment. One problem is that
designers do not know what the end uses of the tools are going to be, and,
as such, some tools have not been designed with construction usage in
mind. Although HAVS is used as a sales aid it is not yet a strong enough
selling point for manufacturers to take the issue more seriously. According
to the group, only one company has provided vibration data across a range
of tools. It was thought important to distinguish between tools which are
designed to vibrate and those which do so as a side-effect. Can anything be
learned from tools which are designed to vibrate? Is more consideration
given to how the vibration can be isolated for these tools?

3

2

Manufacturers make equipment for a wide variety of potential jobs.
Therefore, the majority of tools used are not tailored specifically to the
construction industry. It was felt to be difficult to convey the importance of
specific tools to the manufacturers, when their main driver is profitability.

1-2

3

Several points were made in relation to equipment design.
The
manufacturers reported that they have different tools for different processes.
Equipment is available which can be adapted depending on where and how
it is to be used. For example, handles can be changed for right or left hand
use and can be fitted in a number of places depending on the requirements
of the work. It was stated that some tool usage is reducing because of pre
fabrication. Generally speaking, it was felt that if you look hard enough
you would find equipment suited to your needs - which wasn't the case 10
years ago. However, companies were felt to be set in their ways about
buying tools, and it was suggested that they should look for better tools
rather than stick with what has always been used before.

6

63

5.5.3

Policy level influences

P1

Contracting Strategy - The health and safety implications and
considerations of safety associated with the contracting strategy. In
particular, are potential contractors asked about their policy in relation
to HAVS?

Work
shop

Comments

Rating

1

There was agreement that tendering now puts emphasis on safety but there
is likely to be little mention of health issues. Part of the reason was felt to
be because there little incentive (or concern) over long terms health issues
within relatively short contracts. HAVS risk is unlikely to cause site
disturbance during the life of the contract. Safety information may be
provided to meet minimum standards but this is not a significant factor in
contract evaluation. Industrial disease information is generally not asked
for. Another limiting factor is the poor corporate knowledge of HAVS
risks.

3

2

Typically, there are no specific questions regarding HAVS in contracts e.g.
whether there is a company HAVS policy. This was felt to be because
there is less of an onus on the specifics of health and safety within the
contracts as the client’s main concern was felt to be delivery of the works.
If HAVS were covered specifically within the contract, it would also leave
an opening to consider a number of other health issues. The problem would
then be knowing which subjects to include and which to leave out.
Contracts were not felt to be the right forum to address the issue of HAVS.
HAVS issues would be better aimed further down the line, closer to the
workforce.

3

3

There was a reminder that clients have duties under the CDM Regulations
to ensure a competent contractor with respect to health and safety and, as
such, clients are clearly central when it comes to contracting strategy.
However, it was thought that cost is the major driver on contracts not health
and safety. The latter tends to have a fairly low weighting in contract
procurement but there are pragmatic reasons for this in that someone must
be taken on in order that the work is done. Realistically, health and safety
improvements must be considered within these bounds and attempts made
to improve the performance of the selected contractors. Major contractors
may consider HAVS, but others were felt unlikely to consider it. Questions
are asked on health and safety in the pre-tender process but potential
contractors are typically not asked for their health proposals. Different
forms of contract were felt to have a significant impact on health and safety.

3-4
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P2

Ownership and Control - The extent to which the corporate body takes
control over sustained safety performance including consideration of
HAVS

Work
shop

Comments

Rating

1

There was little discussion around this factor suggesting it is not significant
for HAVS. The discussion which did take place suggested that directors
have very little interest in health issues even in big companies. A recent
survey was cited which indicated that safety is not a priority for most top
company bosses and, as such, health probably receives even less attention.

1-4

2

Directors were considered to be aware of their responsibility to their staff
regarding Health & Safety, and thus HAVS. However, many directors are
likely to see managing risk in terms of business issues, not health. The
larger companies were felt to be more likely to have a greater awareness
and can afford to get more thoroughly involved. It was felt that there may
be an additional role for insurance companies. For example, companies
that comply with approved practices would have reduced insurance
premiums (analogous to fire codes).

4-5

3

It was felt that this factor represents the follow through after initial
appointment of the contractor i.e. the contractor and client representative
need to take ownership and control health and safety issues. Whilst Rolls
Royce has objectives and targets in place, the point was made that it was
first necessary to have the right policies, communication and systems in
place. Initially when HAVS is addressed the number of reported cases are
likely to go up. In terms of ownership, it is vital that management feel there
is commitment to health and safety at board level. When the Regulator
communicates with companies, it was felt that communications should be
addressed to directors personally.

1-5
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P3

Company Culture - Culture within an organisation consists of
assumptions about the way work should be performed; what is and what
is not acceptable; what behaviour and actions should be encouraged
and discouraged and which risks (e.g. HAVS) should be given most
resources

Work
shop

Comments

Rating

1

Company culture in this respect was thought of in terms of the culture of
the main contractor. It was felt that the client was unlikely to be interested
in health issues. Culture was thought to be variable with the rating having a
fairly wide range from 1 for small companies to 4 for some of the larger
companies. Ignorance was suggested to be a major reason for poor culture
in relation to health.

1

2

Company culture concerning HAVS is likely to be poor. It was considered
that small firms would try to get away the minimum standards, unless they
worked under a Principal Contractor. However, it was acknowledged that
some responsible firms do hold monthly meetings to discuss pertinent
issues.

3

3

This was regarded as an important factor especially at the top of a company
but was thought to be poor at the moment. At the corporate level the main
concerns are money and image. This factor is difficult to judge since larger
contractors will probably have a better culture. Senior people are more
likely to see health and safety as important if it involves complying with the
law.

1-2
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P4

Organisational Structure - The extent to which there is definition of who
is responsible for HAVS considerations within and between
organisations

Work
shop

Comments

Rating

1

The participants had difficulty considering this factor in relation to HAVS
commenting that very broad descriptors were used for very specific
considerations. It was thought that there is very little consideration of
HAVS responsibility within organisations.

2

2

The difficulty will be finding the person responsible for HAVS and
ensuring that they discharge their responsibility. Role responsibility does
not extend to HAVS and, as such, so this may be a grey area. There is
likely to be a wide spectrum of performance. People need to be empowered
to carry out their responsibilities, and this is often lacking.

3

3

The primary comment from the third group in addition to those of the
previous groups was that HAVS needs to be dealt with throughout the
company hierarchy.

2-3
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P5

Health and Safety Management - The extent to which control of HAVS is
built into the safety management system

Work
shop

Comments

Rating

1

The consensus was that HAVS would not be specifically covered in a safety
management system whereas hazards such as noise and manual handling
may be. This demonstrates how HAVS is further down the list of
health/safety priorities compared with other risks. In general there was
thought to be a gap between high level policies and the translation of these
into the workplace. This was felt to be something that would need to be
dealt with in order to effectively manage HAVS.

2

2

The group agreed that the construction industry was beginning to come to
terms with the need for safety management systems (SMS). It was
considered that 65-70% of industry has some form of SMS. This is an area
where the smaller companies are unlikely to put a system in place on their
own, consequently the larger and more experienced companies need to
influence the smaller companies. It was noted that there is a big difference
between an SMS system and good management. If the company is simply
paying lip service to the idea of SMS rather than putting good management
into practice it will be apparent. There is currently no auditing of SMS. It
was felt that although construction is behind some sectors of industry, it has
better safety management than farming.

2

3

The third group felt that health and safety management systems are not
specific enough for HAVS.

2
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P6

Labour Relations - The extent to which there is a harmonious
relationship between the management and the work force. It also
concerns the extent to which there is the opportunity for workers to
affiliate with associations active in defending and promoting their
welfare, and the extent to which there is a system in place for pay
negotiation.

Work
shop

Comments

Rating

1

It was felt there is currently a push by trade unions in this area but that they
may have there own agenda and they do not represent everybody. Unions
were considered to have more of a claims role than a pay role.

1

2

The brief discussion on labour relations noted that in general labour
relations are poor. However, there are some parts of the industry that set an
outstanding example.

2

3

Construction as a whole is not a particularly unionised industry and it varies
from trade to trade and from company to company. Smaller companies
(which are widespread in construction) were felt to be unlikely to have
union involvement. As such, major contractors need to apply their
standards down the chain.

1-2
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P7

Company Profitability - The extent to which the company is subject to
competition over market share and constrained as to the price that they
can charge for the services offered

Work
shop

Comments

Rating

1

Profitability is related to setting the right tender price with the issue being
survival more than profitability for most companies. As such, investment is
rarely considered, especially with respect to expensive new tools which
may be considered to impair profitability.

1

2

It was suggested that current profitability in the steel industry is as good as
it ever has been. Consequently, there has been no better time for
investment in safety. The construction industry was felt to be prone to
seasonal affects.

4

3

The point was made that investment in health will lead to greater profits –
the two are not mutually exclusive. It was therefore felt to be important to
demonstrate the link between improved health and increased profitability.
There was concern that margins are being squeezed which may lead to low
investment in areas that influence health issues such as training.

3
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5.5.4

Environmental level influences

E1

Political Influence - The profile of, and practices within, Governments
related to the industry

Work
shop

Comments

Rating

1

The view was that political attention is only paid if the risks are high and
that HAVS is too small an issue. However, if there was an explosion in
benefit claims then this may raise the political profile of HAVS. The
government was felt to be exerting little influence on procurement.

1

2

Civil claims against employers’ insurers have proved more important than
benefit cases where the government would have to fund the claim. Public
procurement was felt to be less likely to make a difference than private
procurement. The government has never really taken much of an interest
and is unlikely to unless HAVS become high profile. The MCG scheme
would not have been necessary if the government had taken a greater
interest.

6

3

The political priority of HAVS is not as high in construction as it is for
miners due to the large number of potential claims and the government
liability for the actions of British Coal. If the Department of Trade and
Industry thought they were going to be inundated with construction claims
then it was felt that the priority would almost certainly rise. The political
agenda has a fairly high level focus on health in the Revitalising strategy
and the International Labour Organisation convention has stipulated there
should be occupational health care for all workers. It was suggested that it
may be seen as political failure if this convention were not adopted by a
Labour government. However, the question was raised as to whether there
was real action or was it just spin?

6
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E2

Regulatory Influence - The framework of HAVS regulations governing the
industry and the profile and actions of the Regulator in relation to HAVS

Work
shop

Comments

Rating

1

The feeling was that the Regulator did very little on HAVS 5 years ago but
is more active now, and this has resulted in a better understanding of the
problem. The group felt that there is adequate guidance to cover HAVS
and further regulation is not required. Also, better information was felt to
be needed, especially in relation to exposure figures. It was stated that
HAVS is a FOD priority area for the next two years and that all
construction inspectors will be looking for HAVS next year.

5

2

The group decided that the rating for this influence should be mid-range as
there is some regulatory influence through guidance, but the application of
the guidance is inconsistent. In addition, it was felt that the HSE had very
little resourcing for checking compliance.

5

3

The HSE input informed the group that construction inspectors will
intervene when they see a potential HAVS problem on site and will provide
advice as well as enforcement. However, lack of resources is a problem for
the HSE and they do not have as many inspectors as they would wish.
There will be a stronger push in construction including suppliers. The point
was made that employers almost expect HSE to manage health and safety
for them which should not be the case since it is the employers’
responsibility. The recommendations in relation to this factor were that
employers’ federations should be taking action and not relying on the
government and that more research is needed so that employers know
where to target their resources. The difficulty in understanding and
interpreting vibration data was also raised.

5
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E3

Market Influence - The commercial and economic context affecting the
industry

Work
shop

Comments

Rating

1

It was commented that the majority of companies do not address health and
safety in their annual report – these are dominated by performance in other
areas. Insurance is a blunt instrument when it comes to disease partly due
to the fact that claims may fall on the current employer many years after
exposure with a previous employer. It was felt that insurance could only
become influential if there were adequate standards, but these are missing at
the moment.

2

2

The cost of health assessments should not be prohibitive (£30-40 per
person). However, as well as financial impact, health checks take time and
effort. These issues can prove more of an impediment to smaller firms. It
was considered particularly difficult to make the primary health assessment
as it is difficult to untangle the problem initially, with follow-up checks
being easier. The industry is reliant on the larger companies to take the
lead. Simpler guidance would make a big difference.

4-5

3

Equipment prices were thought to be falling.
The manufacturers
perspective is that industry figures suggest the costs of units is going up
whilst the price is going down, which means margins are squeezed for
manufacturers.

2
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E4

Societal Influence – Aspects of the community and society at large,
which bear upon organisations and workers

Work
shop

Comments

Rating

1

Agreed that HAVS is not recognised by society at large as an issue.

2

2

It was felt that there was such low public regard for the engineering
construction industry that this factor should be given a minimal rating.

1

3

It was felt that construction was perceived by the public as dirty,
inconvenient, causes delays and they would rather not have to pay for it.

1
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5.6

INFLUENCE FACTOR WEIGHTINGS

In the first workshop, all of the weightings were set to a default value of medium (M) and the
weightings were developed from this position. In the second and third workshops, the
weightings from the previous workshop were used as a basis for the discussions. Thus the third
workshop could be considered to have provided a composite set of weightings. Full details of
the weightings for each workshop are contained in Appendix D.
The weightings from one level of the network to the level above are discussed in the following
sections in relation to all three workshops. The main comments from the groups are drawn
together to show where there was consensus on the relative influence of the factors and which
were regarded as most important.
5.6.1

Environmental influences on policy level

The general consensus from the workshops was that market forces exert the greatest influence
on the Policy level especially towards factors mostly under the control of the client such as
contracting strategy, ownership and control and culture. However, there was a feeling that
Ownership and control (e.g. taking responsibility for health issues at board level) is influenced
to a considerable degree by the Regulator as the first concern of many directors will be health
and safety law and their own potential liabilities. It was felt that society had a strong influence
on corporate culture through the need for companies to have a strong brand image. Society’s
perception can be the key to profitability for many (higher profile) organisations but not for the
majority of organisations. Shifts in societal attitudes towards companies may influence the
culture within that organisation. The Regulator was thought to have the main influence on
health and safety management and it was pointed out that there could be a political influence on
company profitability through tax and ‘red tape’ issues, although the market has most influence
on this factor.
The variation in weightings of the Environmental influences on the Policy level is shown in
Figure 11.
5.6.2

Policy influences on organisational level

Each group adopted a slightly different perspective when considering the influence of Policy on
Organisational factors. However, their views tended to complement one another. Whilst all
groups acknowledged the importance of good safety management, the second group also
flagged labour relations as important. The thinking was that a good relationship is needed
between workers and management before measures such as Planning, Procedures, Incident
management and feedback and Communications will work effectively. The third group focused
more on cost aspects, being of the opinion that training will decline with Company profitability,
Incident management and feedback is very expensive and so might depend on returns and that
profitability will even effect the culture of an organisation.
Contracting strategy came through as having the potential to influence factors such as:
Recruitment and selection, Planning, Method of payment, Process design and Equipment
design. This emphasises that clients have an important role to play in construction. Company
culture was thought to be important with respect to equipment purchasing and process design.
However, it was thought that changes in process design will only come about if there are clear

75

cost benefits. Organisational structure was thought to have a potentially strong influence in
terms of good Planning and Communications between those in Process design, Inspection and
maintenance and Equipment purchasing. A culture of pressuring manufacturers for better tools
was thought to be required to influence equipment design. It was felt that Ownership and
control could have a positive effect on Management and supervision in terms of providing clear
ownership of the HAVS problem. However, low Company profitability might well reduce the
level of supervision in construction.
The variation in weightings of the Policy influences on the Organisational level is shown in
Figure 12.
5.6.3

Organisational influences on direct level

Discussion on the weighting of Organisational to Direct factor influences was varied although
some factors featured more prominently than others. Training was felt to have a strong
potential to influence the Awareness / risk perception of HAVS along with the right Procedures
and good Communications. Training was also thought important for equipment designers in
order to improve Equipment operability. Good Planning was linked with Equipment
operability, in terms of selecting the right equipment for the job, and controlling the Work
environment, in terms of controlling the exposure of workers to the elements. Planning was
also thought important in order that workers are not over exerted. However, it was also noted
that those on piecework might push themselves to the limit for financial gain, and that a change
in culture is required in this instance.
Incident management and feedback received a mixed review in terms of its weighting on the
Direct level. The first group considered this factor in terms of reporting HAVS cases and
feeding back on the associated risk factors. This was thought to carry little weight due to the
latency of HAVS and the length of time over which the condition develops. However, the
second group spoke more in terms of the timely feedback to workers of any HAVS related
information, for example results of inspection and maintenance, which was regarded as more
useful. The feedback of the right information and advice was seen as particularly important and
that people are given appropriate training in order that they can interpret such information.
Compliance was discussed and it was felt that management have an important role here in terms
of the information provided. The Method of pay was seen as having a detrimental effect on
Communication, Inspection / maintenance and Compliance since people on piecework were felt
to be focused on getting the job done quickly at the expense of these other factors. To ensure
Compliance it was felt necessary to have good systems in place e.g. purchasing and inspection
so that people can see HAVS is being taken seriously.
Management were thought to have an important role to play in terms of motivating people to
deal with the HAVS problem. Whilst this factor was felt to have the potential to influence
health and safety in general, it was considered to be complex and not well understood.
The variation in weightings of the Organisational influences on the Direct level is shown in
Figure 13.
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5.6.4

Direct influences on Hand-Arm Vibration Syndrome

The three groups generally agreed on the Direct level factors regarded as potentially having the
greatest influence on HAVS. These are as follows:

•

Situational awareness / risk perception

•

Information / advice

•

Compliance

•

Inspection and maintenance

•

Equipment operability

The variation in weightings of the Direct influences on HAVS is shown in Figure 14.
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5.7

CONCLUSIONS FROM THE WORKSHOPS

When the discussions on the quality of factors and their relative importance to HAVS are
compared across the workshops it is possible to identify consensus between the experts on the
factors regarded as having most influence on HAVS in construction. These conclusions are
now presented according to the IN levels of influence and are grouped under the IN factors that
were typically related.
5.7.1

Principal Direct level influences

Competence and the Provision of Information
There was a great deal of discussion across the workshops pointing to the inadequacy of the
available information. It was felt that people required this information in order to address
HAVS risks competently. The main points are:
In terms of information needs:

•

It is sometimes assumed wrongly that people know how to use tools safely and
effectively whereas instructions may be required.

•

It is difficult for a worker to know if there is a problem with a piece of equipment in
terms of unsafe levels of vibration.

•

People need to be educated on the initial signs of HAVS so that the problem can be
identified earlier and effectively managed.

•

People need more understandable information on the risks associated with different
tools and processes.

•

The provision of HAVS information is not even considered in many companies.

In terms of the presentation of HAVS information:

•

There should be a strong emphasis on simplifying HAVS information so that it is
usable by the workforce.

•

There needs to be more focus on broad bands of risk rather than a preoccupation with
the precision of the quoted level of vibration (expressed in m/s2). Differences of less
than a factor of two in the level of vibration between different pieces of equipment
were felt to be unlikely to be significant in terms of risk.

•

Context is an important factor when presenting HAVS information. Information needs
to be in the form required by particular equipment user groups.

•

Medical staff should be used to present information.
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Motivation
Motivation in construction was thought of in financial terms and this was generally felt to have
a negative impact on moves to control the risks associated with HAVS. The fact that financial
reward is the principal motivator in construction was perceived as having the following negative
consequences:

•

The awareness of HAVS that does exist in construction does not lead to changes in
behaviour because pay is the driver.

•

Workers on piecework are likely to use vibratory tools longer than they should.

•

There is negative motivation towards compensation in that some people will not report
HAVS symptoms in the hope of a substantial compensation claim at a later date.

•

People will only be motivated to comply with HAVS guidelines if they can see clear
benefits for themselves.

Risk perception and culture
There were very similar views across the workshops regarding how the perceptions of HAVS in
the construction industry are a hindrance to dealing with the problem. Negative attitudes
include:

•

People believe HAVS will not happen to them.

•

HAVS is seen as tomorrow’s problem.

•

There is a feeling of apathy towards HAVS.

Inspection and maintenance, and equipment suitability
Several issues related to vibration tools including the data which accompanies such tools and
their inspection and maintenance were strongly implicated in HAVS causation. The main issues
discussed were:

•

The vibration data supplied by equipment manufacturers is typically not helpful.

•

It is important to assess residual risk as well as consider the vibration value when
carrying out inspection of equipment for risk assessments.

•

Inspection and maintenance is important in reducing the risk associated with HAVS,
but there is a lack of facilities and relevant standards for testing.

•

Maintenance for HAVS should be framed in terms of increasing the efficiency of the
tool so it can be used for less time, so reducing exposure to vibration. This will pay
for itself through increased productivity.
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•

Quick and simple test methods along with replacement criteria are required for
inspection purposes.

•

It may be easier to replace rather than maintain some equipment.

5.7.2

Principal Organisational level influences

Training and feedback
There was a consensus that appropriate training is required in order to fulfil many of the needs
outlined under ‘Competence and the Provision of Information’ in the previous section.
Furthermore, there are ways in which information can be fed back to further improve training
programmes and the general state of knowledge. The comments relating to training and
feedback were:

•

HAVS training should be treated similarly to training for noise and manual handling
risks.

•

HAVS training needs to be backed up by appropriate lines of communication and
procedures.

•

Feedback should be collected on tools that are uncomfortable to use and appear to
cause early HAVS symptoms, and successful ways to improve comfort.

•

The findings from HAVS medicals should be reported back anonymously under the
direction of a medical professional.

Risk assessment and planning
Risk assessment received considerable discussion in the workshops and was generally regarded
as having the potential to help control HAVS risk. The salient points were considered to be:

•

Risk assessment mechanisms do exist but are generally not used to address HAVS and
could be better utilised in this respect.

•

HAVS tends to receive only a token mention in risk assessments. More commitment
is needed towards assessment and action.

•

Planning is focused on budgets and timescales – planners cannot see the association
between health and safety and site disruption. This is especially true for HAVS.
Planners need to be made more aware of the risks and the correlation between
productivity and health and safety needs to be demonstrated.

•

There is insufficient detail in HAVS risk assessments and they are treated as token
gestures. The results of risk assessments should feed through into procedures.
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Management and supervision
Managers and supervisors were thought to have an important role to play in controlling the risk
of HAVS. The main issues were:

•

Managers do not have the information they need on HAVS to fully discharge their
responsibility.

•

The management attitude to HAVS appears to be all or nothing. If managers are
aware of the problem they will attempt to deal with it but many lack this awareness.
Clear and simple information is needed, but there is confusion at the moment.

•

Due to poor information, there is too much reliance on the best judgement of
managers / health professionals in relation to HAVS issues.

•

Supervisors could help to control HAVS risk by ensuring the right tools are used for a
particular job, although this may not always be possible due to lone working.

•

Companies may get set in their ways about buying and using tools. Managers need to
be encouraged to look for better alternatives and supervisors should ensure that old
tools are thrown away to prevent their use.

•

Managers should seek advice on effective medical screening programmes. These
should be seen as an opportunity for health education, getting baseline data, and
putting someone in a health monitoring programme – not as a means to sift out
workers. Medical screening should be organised according to the different stages of
HAVS with actions at each stage.

Equipment and Process design
Much of the discussion in the workshops centred on both the design of the construction
processes and the design and manufacture of vibrating tools. This was especially the case in the
third workshop when two manufacturers were present. Some of the problems were identified as
being:

•

HAVS is often not addressed in equipment design. Manufacturers do not necessarily
know how the tools will be used in practice and, indeed, whether it will be used in
construction or not. The data they supply with tools is generic based on standard tests
carried out in air rather than on the material that it is to be used on in practice. This
makes it difficult for equipment buyers to decide if the tools are suited to their needs
or not.

•

Manufacturers have spent a lot of time of modifying current equipment rather than
developing new lower vibration equipment.

•

HAVS risk may occasionally be raised in process design but not necessarily dealt with.
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Potential solutions and areas of progress were identified as being that:

•

Manufacturers are doing more to ensure better maintenance including providing
microchips and meters on equipment to monitor usage, and also by providing training
and guidance on exposure.

•

Tools are being developed for use in different processes.
depending on where and how they need to be used.

•

Designers need a glossary of information on alternative methods to encourage them to
think about designing out the need for vibrating tools. Designers need to accept that
HAVS is not just the contractor’s problem.

•

In order to help them develop solutions to control vibration, designers should be
encouraged to talk with front line workers.

•

Manufacturers and designers need to work with HSE to see the full extent of what can
be done about HAVS.

•

Lobbying by industry is required to influence manufacturers and their designers. At
present equipment manufacturers do not receive the coordinated and concerted
feedback from the construction industry which is apparent from other industrial
sectors which use the same equipment, such as manufacturing and automotive

5.7.3

Principal Policy level influences

They can be adapted

Contracting strategy and procurement
The role of the client in health and safety is clearly outlined in the Construction Design and
Management Regulations (1994). The workshop groups indicated that the client could have an
important role to play in improving health in construction through the procurement process but
that this was lacking at the moment. Areas of concern were:

•

Clients are generally not interested in health.

•

Health is rarely considered in the contracting strategy and there is no specific mention
of HAVS in construction tenders or contracts.

•

Clients need to impose their health and safety standards on principal contractors who
should then apply these standards downwards to smaller sub-contractors. The
procurement process is a vehicle that can be used to start this process.

•

When health and safety issues are dealt with at the procurement stage it is important to
follow them through during the life of the project.
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Health and Safety management
It was acknowledged that there is a need for measures to control HAVS to be built into an
effective health and safety management system, leading to the following comments on the
incorporation of HAVS into health and safety management systems:

•

HAVS is generally not covered in health and safety management systems whereas
hazards such as noise will be. This indicates that HAVS needs a higher priority in
health and safety management.

•

Health and safety management is becoming more prevalent in construction but there
may not be any substance behind statements on HAVS.

•

For successful health and safety management it is vital that there is commitment from
the top of the organisation downwards.

Culture and ownership
Board level attitudes to health and a willingness to take responsibility for health issues were
recognised as having an influence on whether an organisation’s management is able to address
HAVS or not. The main issues were found to be:

•

Senior management and directors are more likely to see health and safety as important
if there are legal liability implications.

•

Directors are probably aware of health and safety responsibilities but not necessarily
in the detail that would make them familiar with HAVS.

•

Investment in health is rarely considered – it is important to demonstrate the links
between good health and improved productivity.

5.7.4

Principal Environmental level influences

There were several broad points made at the Environmental level which appear to be relevant to
HAVS in construction. It was generally felt that the political interest in construction has never
been higher and that health is high on the agenda in the Revitalising Health and Safety strategy.
This could be seen as a basis for change in terms of issues such as HAVS. It was acknowledged
that market influence would affect company profitability, which could impinge on factors such
as investment in health and new lower vibration tools (both design and purchase). Finally, there
were a number of comments regarding the regulator’s role in relation to HAVS, the most
prominent of which included:

•

HAVS guidance needs better translation into a form understandable by all, and needs
to be informed by better quality exposure data. The HSE are putting more inspector
resources into HAVS but more research / better advice is needed so employers know
where to target their attention.
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•

The application of regulatory guidance by Duty Holders is poor and there little
enforcement. However, current HSE Inspection plans now include HAVS as a specific
issue to be checked and, if necessary, enforced.

•

Companies should not see it as the HSE role to come up with answers for the HAVS
problem since, ultimately, the responsibility lies with the industry. Employers’
federations should take more of a lead in this respect.
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6. ANALYSIS OF THE INFLUENCE NETWORK
6.1

INTRODUCTION

In this section, the quantitative analysis of the Influence Network is described. This involved
the following stages:

•

Calculation of a risk index for HAVS in construction using the rating and weighting
values assigned in the workshops. This is then used to explore the influences bearing
on the current risk level and to ascertain the potential for improvements (see Section
6.3).

•

Increasing the ratings of factors in a systematic way (i.e. making hypotheses regarding
improvements to a factor) in order to assess the effects that these increases have on the
overall risk index. This process is then used to highlight the critical factors that may
have the most potential to reduce the overall risk and to plot paths of influence
through the network (see Section 6.4). Risk control measures are then concentrated on
these factors in Section 7.

6.2

DEVELOPMENT OF THE INFLUENCE NETWORK MODEL

If the HSE risk control hierarchy described in Section 2.4 is considered then it can be seen that
design issues largely determine the top three controls. Process design has the potential to
eliminate the hazard or substitute a lesser hazard, whilst Equipment design has the potential for
offering effective engineering controls. These issues might be expected to feature prominently
in the list of the critical factors. Using the network and procedures described in Section 4 they
barely featured.
These factors at the Organisational level do not emerge as critical in the analysis of weightings
and ratings due to the limited number of factors on which they have a strong influence at the
level above them. For example, the majority of factors at the direct level involve predominantly
human influences with only two that are more hardware oriented (Inspection / maintenance and
Equipment operability) and only one reflecting external factors (Work environment). Therefore,
as Process and Equipment design are hardware issues there is less scope for them to make an
impact in a quantitative sense compared with the human factors at the organisational level (such
as culture which impinges on many Direct level factors).
A fundamental review of the Influence Network methodology was undertaken in relation to
HAVS in construction. This led to the identification of the following key issues:

•

As Process design has the potential to eliminate any HAVS hazard the factor has a
significant and direct influence on the top level event (HAVS) as well as a smaller
influence on the Direct level factors. This should be addressed in the IN model.
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•

Damage due to HAVS is a function of two components: the exposure time and the
level of vibration.
!

Whilst exposure time is influenced by many of the factors at the direct level,
the level of vibration is influenced by relatively few.

!

The weight of the two components on the overall risk index is not equal, but
is a function of the product of the level of vibration and the square root of
the exposure time.

•

Any changes that are made should not violate the results obtained in the workshops
significantly, nor should they require excessive input and judgement to be applied by
the project team.

6.2.1

The direct influence of Process Design on HAVS

Three options were considered:
1.

Create a direct link to the top-level event from the Organisational level by-passing the
Direct level.

2.

Add an extra factor (D14) such as Exposure at the Direct level.

3.

Create a virtual factor Process design at the Direct level.

Option 1 was discounted on the grounds that the it would be difficult to assign a meaningful
weighting to the influence of Process design and the relatively simple mathematics of the model
would be complicated unnecessarily. The second option required a new factor to be rated and
weighted over and above those considered at the workshop. In addition, the factor Exposure
was not necessarily felt to be compatible with the other factors at the Direct level as it was more
an effect than a cause. Option 2 was thus rejected.
Option 3 was selected as the preferred option as Process design effectively became a fourteenth
factor at the Direct level (D14) as well as a factor at the Organisational level. Process design at
the Direct level was only judged to be influenced by one factor at the Organisational level (O12
Process design). This had two distinct advantages in that: (a) no changes were required to the
methodology as the changes merely involved the addition of an extra ‘virtual’ factor; and (b) no
subjective judgement was required over and above the input at the workshop as the rating was
taken to be that assigned at the workshop for Process design at the Organisational level and the
weightings from Organisational to Direct and from Direct to HAVS were both, by default,
high.
6.2.2

The influence of exposure time and level of vibration on HAVS

The two components of damage due to HAVS are not necessarily dependent on one another as
there are a number of factors at the Direct level that can influence the time of exposure without
having any influence on the level of vibration. On the other hand, there are only a few factors at
the Direct level that can influence the level of vibration (Inspection and Maintenance,
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Equipment operability and Process design). These few factors are also able to influence the
exposure time. The assumption is made that both sets of factors are influenced by the same
Environmental, Policy and Organisational level factors to the same extent. This is shown
diagrammatically in Figure 15.
Hand Arm Vibration Syndrome

Time of exposure influence

Level of vibration influence

Direct level influences

Direct level influences

Organisational level influences

Policy level influences

Environmental level influences

Figure 15 The influence of Time of exposure and Level of vibration on HAVS

Two risk indices are calculated, one for the time of exposure influences and the other for the
level of vibration influences. These have to be combined to give one overall influence on
HAVS.
This proposed methodology is exploratory, and will be re-visited and, if necessary, developed
further as further information becomes available.
For illustrative purposes, the composite effects of time of exposure and level of vibrations are
given by the following equation:

A(8) = a h, w
where

ah,w

t
8

= root mean square weighted acceleration transmitted to the hand based on
the vibration in three (x, y and z) orthogonal directions calculated in
( )
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accordance with BS6842(16) (m/s2)
t

= daily exposure time to the tool being considered (hours)

This suggests that the relative weightings of the time of exposure and level of vibration are a
function of the product of the level of vibration and the square root of time of exposure. A
possible HAVS risk index could thus be given by:

RI HAVS =

where

R LOV RTOE
10 10

RIHAVS = risk index for HAVS
RLOV

= rating calculated for the level of vibration influences

RTOE

= rating calculated for the time of exposure influences

However, the methodology has been developed on the basis of calculating risk indices by
combining ratings and weightings. In order to maintain compatibility with that approach but
reflect the effect of the product the following approach is proposed to calculate the weightings:

WLOV =

WTOE =
where

6.2.3

R LOV
R LOV RTOE

RTOE
R LOV RTOE

WLOV

= weighting for the level of vibration influences on HAVS

WTOE

= weighting for the time of exposure influences on HAVS

Revised weightings

The other issue to address is the weighting of the Direct level influences on the Time of
exposure and Level of vibration without unduly violating the workshop findings. It is likely that
all of the Direct level factors (including Process design) influence the Time of exposure whilst
only the Inspection and Maintenance, Equipment operability and Process design factors are
likely to influence the Level of vibration. As such, it would seem reasonable to suggest that the
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original weightings obtained from the workshop for the influence of the Direct level factors on
HAVS are used to represent the influence of the Direct level factors on the Time of exposure.
From the discussions in the workshops, and the fact that Process design can actually reduce
either of the two key factors to zero exposure time or vibration level (through elimination) it
would seem reasonable to assign a high weighting to Process design at the Direct level.
Thus, only two factors require weighting: the influence of Inspection and maintenance and
Equipment operability on the Level of vibration. Whilst they are significant, neither factor is
likely to be as significant as Process design. Equipment operability is likely to be more
significant than Inspection and Maintenance as the factor has greater scope to reduce the Level
of vibration, but it is likely to be less significant than Process design. Hence, weightings of H,
HM and M are proposed for Process design, Equipment operability and Inspection and
maintenance respectively.
6.2.4

Finalised Influence Network model

The model used for the analysis of the Influence Network is shown in Figure 16. The Process
design factor is shown with a dashed line around the box to indicate that although the factor
appears in the analysis, it is not a factor that has been addressed explicitly in the workshops.
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Figure 16 Revised Influence Network Model used for analysis

6.3

CALCULATION OF THE RISK INDEX

As described in Section 4.2, the total strength and effectiveness of influences from a lower level
can be determined as the sum of the product of the ratings and weightings. This calculated
‘rating’ of the higher level influence can then be compared with the direct assessment of the
influence determined at the workshop. Where significant differences occur, this indicates either
that other influencing factors have not been recognised or that there is a measure of uncertainty.
The approach adopted to resolve these differences as a first step is to adopt the average of the
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sum of the influences from below and the direct evaluation of the rating. This moderated rating
value is then used in the calculation at the level above. The difference (i.e. uncertainty) is
carried forward in the calculation with the rating to assist in identifying where sensitivity studies
should be performed. This process is carried out through the entire network to give an overall
index which can be directly related to risk. A spreadsheet program is used to carry out these
calculations.
Risk indices were calculated for each of the three workshops, and are summarised in Table 12.
Some of the factors were rated as ranges in the workshops. In order to provide an indication of
the resulting range of risk indices two analyses were undertaken for each workshop; one using
the lowest rating for each of the factors where a range was given and the other using the highest
rating for each of these factors. The highest ratings actually serve to provide an indication of
where better practices are currently being achieved and thus highlight the potential for others to
achieve those rating levels.
As well as indices for each workshop, composite risk indices were calculated using a set of
average ratings from all three workshops and the weightings from each workshop. It was found
that the maximum difference between the indices was 0.005. This suggests that the weightings
assigned by the groups were broadly similar and do not account for much of the variation in the
indices calculated for each workshop. As such, the average ratings can be used with the
weightings from any of the three workshops to provide a reliable base index which is
representative of the views across the workshops. The weightings from the third workshop have
been selected for use as they have been derived on the basis of input from all three workshops,
and are thus considered to provide the best overall view of the workshop participants. The
lowest composite index is taken as the base risk index for HAVS in construction since this
provides a suitable baseline from which improvement can be achieved. The set of risk indices is
shown in Table 12.
Table 12 Range of risk indices obtained from the influence network workshops
Workshop

Risk index –
lowest ratings

Risk index –
highest ratings

Residual risk
%

1

0.26

0.28

88

2

0.32

0.33

93

3

0.25

0.42

32

All
workshops

0.28

0.34

64

The index alone has no intrinsic meaning. However, were all the ratings of influencing factors
to be at 10 (i.e. representing best conceivable practice), the risk index would be 1.0. Were
performance at its very worst, the index would be 0.0. In this context a relationship with risk
can be determined by postulating that the difference between overall best and worst possible
practice is equivalent to three orders of magnitude of risk. Three orders of magnitude are
selected on the basis that individual risks span 103 from the border of tolerability to the level
where society currently places no demand for further risk reduction however low the cost. This
approach is discussed further in Section 7.2. This can be represented by the following algebraic
relationship:
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Rrco
= 10 −3( Irco−Io)
Ro
Where:

Io
Irco
Ro
Rrco

=
=
=
=

(1)

base index
revised index obtained by using risk control options
base risk measure
revised risk measure obtained by using risk control options

In this case the base index can be taken as that for the lowest ratings, whilst the revised index
can be taken as that for the highest ratings. In cases where there is a large range in the ratings,
and the workshop delegates specifically note that the range is due to differences in practice, the
highest ratings give an indication of what could be achieved if all stakeholders achieved the
current better practice. In other cases, a small range merely indicates uncertainty about the
exact rating. An estimate of the residual risk remaining in moving from the lowest to highest
ratings is shown in Table 12 for each of the individual workshops and the composite workshop.
Ideally, the participants from all three workshops would have attended the same workshop, and
a composite risk index could have been produced from the agreed ratings and weightings. In
the absence of such a workshop the risk indices derived from the average of the lowest and
highest ratings for each factor have been used to determine a potential composite risk reduction
of around 35%.
The differences in the indices may be reflected in the backgrounds of the workshop participants.
In all three workshops, where differences in current practice were considered, the lowest values
were typically considered to relate to ‘white van man’. In the first two workshops the highest
ratings were likely to have been representative of the best practice followed by organisations
such as steel fabricators, concrete repair contractors and utilities. Whilst these organisations
were operating what is likely to be considered best practice, the nature of their work is such that
work processes involving vibrating tools are largely unavoidable. In the third workshop, the
highest ratings are likely to have been representative of Rolls Royce, an organisation whose
business interests cover many areas other than construction where there may be better
opportunities for controlling risks and where they have also been addressing the problem for a
number of years now. The third workshop was also likely to have been influenced by the
suggestion that the rating for equipment operability ranged from 1 to 9 depending on the type of
equipment and the manufacturer.
6.4

APPROACH TO IDENTIFYING CRITICAL FACTORS INFLUENCING HAVS

The Influence Network results from each workshop have been interrogated to identify critical
influences on HAVS and paths of influence through the network. This is done in terms of the
potential of a factor to reduce the overall risk of HAVS. The critical factors and paths from
each workshop are compared in order to identify the strongest influences.
A set of improvements is postulated whereby the rating for one factor at each level is increased
by 1 and the risk index is recalculated. This is carried out for every combination of factors and
gives an indication of the potential impact of each combination of factors, thus showing critical
paths of influence through the network. The analysis also assumes that only one factor in each
layer is influenced by the factor below. However, the key objective of the analysis is to
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determine which factors when ‘improved’ in conjunction with other factors have the greatest
impact on increasing the risk index.
The critical factor/path analysis for each workshop was carried out using the five different
weighting models shown in Table 13. Model B has been used for the analyses described in the
current section.
Table 13 Weighting models considered in the analysis of the Influence Network
Weighting for

Model
L

ML

M

HM

H

A

1

1.5

2

2.5

3

B

1

2

3

4

5

C

1

2

3

4.5

6

D

1

2

3

6

9

E

1

3

5

7

9

The approach described is adopted to investigate areas where improvements may be targeted to
reduce HAVS in construction. It is to be expected that changes at the direct level will have the
greatest impact as the effects of changes in more remote influences are dissipated by the
repeated weighting and averaging through the network. However, the cumulative impact of the
remote influences is likely to be stronger. For example, the company culture emanating from
the client at the Policy level may be expected to have an influence over many aspects of
construction work, whereas the benefits of improved inspection and maintenance of equipment
and facilities relating to HAVS would be much more limited.
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6.5

DISCUSSION OF THE CRITICAL FACTORS INFLUENCING HAVS

6.5.1

Introduction

The sensitivity analysis described in Section 6.4 has been carried out for each workshop to
identify critical factors and paths of influence through the network where risk controls likely to
be most effective in managing HAVS can be identified. These are shown in Figure 17, Figure
18 and Figure 19 whilst the most significant influences on HAVS when the results from all
three workshops are taken into account are shown in Figure 20.
6.5.2

Workshop 1

When the critical path analysis is carried out, (i.e. one factor rating improved by one at each
level) a ranking can be produced based on how many times a particular factor appears within a
particular range or series of ranges. This ranking can then be used as a guide to the relative
significance of that factor. The relative rankings for the number of appearances by a factor in
the top 2000 combinations (giving the 2000 highest risk indices and hence the greatest potential
to influence HAVS) are shown in Table 14. The most significant factors are summarised in
Figure 17.
At the direct level it can be seen that Situational awareness / risk perception, Information /
advice, Compliance, Inspection and maintenance and Equipment operability have a significant
influence on HAVS, with the latter two being the most significant. These are underpinned by a
large number of the factors of similar significance including: Training, Procedures, Planning,
Management / supervision, Communications, Health culture, Equipment purchasing, Inspection
and maintenance and Equipment design at the Organisational level. However, the key factor
appears to be Process design. It is possible to see how these factors could influence the critical
factors at the direct level, for example, Training on Awareness, Communications on Information
/ advice, Procedures on Compliance, Management / supervision on Human resources, Health
culture on Health, and Equipment design on Equipment operability. The critical factors at the
Policy level are Company culture, Health and safety management and Company profitability.
These are likely to influence many Organisational factors. In terms of HAVS, the Market
influence would appear to be the most significant factor at the Environmental level, with little to
chose between the other three factors.
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Table 14 Most appearances by factors in top 2000 risk indices – Workshop 1
Number of
appearances

Influence Network factor

Relative
ranking

Direct level
D1

Competence

59

10

D2

Motivation / Morale

48

13

D3

Team working

59

10

D4

Situational Awareness

121

4

D5

Fatigue

48

13

D6

Health

97

7

D7

Quality of Communications

78

9

D8

Availability of Information / Advice

121

4

D9

Compliance

121

4

D10

Availability of Suitable Resources

97

7

D11

Quality of Inspection & Maintenance

364

1

D12

Equipment Operability

364

1

D13

Working Environment

59

10

D14

Process design – virtual factor

364

1

Organisational level
O1

Recruitment and Selection

123

11

O2

Training

141

6

O3

Procedures

138

7

O4

Planning

134

10

O5

Information Management & Feedback

107

13

O6

Management/Supervision

143

3

O7

Communications

150

2

O8

Health Culture

143

3

O9

Equipment Purchasing

143

3

O10

Inspection and Maintenance Policy

138

7

O11

Pay and Conditions

110

12

O12

Process design

392

1

O13

Equipment design

138

7

Policy level
P1

Contracting Strategy

264

5

P2

Ownership and Control

246

6

P3

Company culture

299

3

P4

Organisational Structure

267

4

P5

Safety Management

354

1

P6

Labour Relations

235

7

P7

Company Profitability

335

2

Environmental level
E1

Political Influence

350

3

E2

Regulatory Influence

394

2

E3

Market Influence

906

1

E4

Social Influence

350

3
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Figure 17 Critical factors identified in Workshop1
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6.5.3

Workshop 2

Table 15 shows the most appearances of the factors in the top 2000 risk indices whilst Figure 18
shows the critical factors that emerge from the analysis of Workshop 2. The results are similar
to those from Workshop 1. At the Direct level, Health and Work environment appears as
important factors. The differences at the Organisational level between the first two workshops
are that Procedures and Planning were regarded as less significant in the second workshop. At
the Policy level, Organisational structure was viewed as being more significant in the second
workshop instead of Company profitability (which was highlighted in Workshop 1). The
participants in both workshops agreed that the Market influence was most significant at the
Environmental level.
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Figure 18 Critical factors identified in Workshop 2
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Table 15 Most appearances by factors in top 2000 risk indices – Workshop 2
Number of
appearances

Influence Network factor

Relative
ranking

Direct level
D1

Competence

54

11

D2

Motivation / Morale

44

13

D3

Team working

53

12

D4

Situational Awareness

113

4

D5

Fatigue

44

13

D6

Health

113

4

D7

Quality of Communications

66

10

D8

Availability of Information / Advice

113

4

D9

Compliance

113

4

D10

Availability of Suitable Resources

82

9

D11

Quality of Inspection & Maintenance

364

1

D12

Equipment Operability

364

1

D13

Working Environment

113

4

D14

Process design – virtual factor

364

1

11

Organisational level
O1

Recruitment and Selection

109

O2

Training

148

5

O3

Procedures

120

10

O4

Planning

127

9

O5

Information Management & Feedback

103

12

O6

Management/Supervision

149

4

O7

Communications

159

2

O8

Health Culture

148

5

O9

Equipment Purchasing

150

3

O10

Inspection and Maintenance Policy

147

7

O11

Pay and Conditions

101

13

O12

Process design

392

1

O13

Equipment design

147

7

Policy level
P1

Contracting Strategy

250

5

P2

Ownership and Control

235

7

P3

Company culture

360

1

P4

Organisational Structure

300

3

P5

Safety Management

352

2

P6

Labour Relations

236

6

P7

Company Profitability

267

4

Environmental level
E1

Political Influence

350

3

E2

Regulatory Influence

435

2

E3

Market Influence

865

1

E4

Social Influence

350

3
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6.5.4

Workshop 3

Table 16 shows the most appearances of the factors in the top 2000 risk indices whilst Figure 19
shows the critical factors which emerge from the analysis of Workshop 3. Again the prominent
factors are very similar to those from the first two workshops. In particular, those at the
Organisational and Policy levels are near identical to the critical factors identified in Workshop
2. The main variations at the direct level are that Health and Work environment were judged to
have less influence in the third workshop compared with the previous two. The other critical
Direct factors are in agreement with either one or both of the previous workshops. At the
Environmental level, the Regulatory influence was considered to be on a par with the market
influence.
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Figure 19 Critical factors identified in Workshop 3
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Table 16 Most appearances by factors in top 2000 risk indices – Workshop 3
Number of
appearances

Influence Network factor

Relative
ranking

Direct level
D1

Competence

101

7

D2

Motivation / Morale

29

13

D3

Team working

38

11

D4

Situational Awareness

148

4

D5

Fatigue

29

13

D6

Health

64

9

D7

Quality of Communications

64

9

D8

Availability of Information / Advice

148

4

D9

Compliance

148

4

D10

Availability of Suitable Resources

38

11

D11

Quality of Inspection & Maintenance

364

1

D12

Equipment Operability

364

1

D13

Working Environment

101

7

D14

Process design – virtual factor

364

1

Organisational level
O1

Recruitment and Selection

98

12

O2

Training

171

2

O3

Procedures

132

7

O4

Planning

127

8

O5

Information Management & Feedback

98

12

O6

Management/Supervision

160

4

O7

Communications

163

3

O8

Safety Culture

155

5

O9

Equipment Purchasing

140

6

O10

Inspection and Maintenance Policy

127

8

O11

Pay and Conditions

110

11

O12

Process design

392

1

O13

Equipment design

127

8

Policy level
P1

Contracting Strategy

252

5

P2

Ownership and Control

227

6

P3

Company culture

332

2

P4

Organisational Structure

316

3

P5

Safety Management

394

1

P6

Labour Relations

209

7

P7

Company Profitability

270

4

Environmental level
E1

Political Influence

376

3

E2

Regulatory Influence

606

2

E3

Market Influence

668

1

E4

Social Influence

350

4
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6.5.5

Consolidated factors

When the findings from each workshop are considered, it can be seen that there is a close match
between the critical factors and paths of influence which emerge. This indicates that although
the groups may have differed slightly on how much influence each factor has, they were
generally in agreement regarding which factors are the most important. The consolidated set of
critical factors selected on the basis of the key factors identified in two or more workshops are
shown in Figure 20.
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Figure 20 Consolidated factors from critical path analysis

As a check on the validity of the findings from the analysis of weightings and ratings the critical
factors in Figure 20 are now taken in turn and assessed against the conclusions taken from the
workshop discussions (Section 5.7). This shows that each factor in Figure 20 can be qualified
in relation to these discussion points.
Situational awareness / risk perception was a recurring theme in the workshops with the
predominant view that people have a perception that either HAVS will not affect them or it is a
problem which can be dealt with in the future. Taken together, these views breed an attitude of
apathy towards HAVS.
Health and Health Culture featured in the discussions in terms of using medical screening to get
baseline data on HAVS and put people into monitoring schemes. In addition, health education
and the reporting back of findings on health can be used to foster a positive health culture.
The provision of the right Information and advice was regarded in the workshops as one of the
most important factors for controlling HAVS. Of particular concern is that people have good
information on what initial HAVS symptoms to look out for and the risks associated with
different tools and processes. Information must be simple and in the right context for those who
need it.
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Compliance with HAVS rules was touched on in the workshops although it was generally
agreed that there weren't many rules to comply with at present. This factor was linked with the
provision of information in that if people could visualise the risks, it was thought they were
more likely to comply with the rules. However, it was also thought to be important that people
can see personal benefits from complying with rules. This could either be in terms of health or
increased productivity.
Inspection and maintenance and Equipment operability were closely linked in the workshops.
It was felt that proper inspection and maintenance can help to ensure that vibratory tools are
efficient, therefore reducing the time they need to be used, and that appropriate information can
ensure that the right tools are used on the right jobs. It should be noted that although most of
the discussion on inspection and maintenance was at the direct level, many of the points relate
to systems of maintenance and information which are Organisational issues. In this light,
inspection and maintenance at the organisational level must also be considered as a critical
factor.
At the organisational level of the network, Training received considerable attention in the
workshops. There was a feeling that HAVS training should be similar to training people in the
risks from noise and manual handling. This training should focus on the key information which
people need to know for managing HAVS i.e. symptoms and risk factors.
Procedures and Planning fell within discussions of HAVS risk assessments in the workshops.
It was concluded that risk assessment procedures in place at the moment should be used to
assess HAVS risk at an appropriate level as opposed to a superficial level. The results of these
risk assessments need to feed though into plans and procedures. Planners need to be made more
aware of HAVS risk.
It was suggested that Managers and supervisors have a key role to play in controlling HAVS
although currently managers do not have the information they require in order to fully discharge
their responsibility. Simple measures include managers and supervisors ensuring that old
equipment is thrown away and that the right tools are available and used when necessary.
Clear lines of Communication at the organisational level were regarded as an essential
foundation for many of the measures which were suggested for controlling HAVS given that
flow of the right information was thought to be fundamental to the entire HAVS problem.
These communication systems should be a pre-requisite for other systems for controlling
HAVS, such as inspection and maintenance.
Process design is unique among the factors in that it has the potential to eliminate or substitute
the HAVS hazard before the work gets near site. This can result in either zero or reduced time
of exposure and / or level of vibration. For these reasons, Process design is probably the single
most important factor.
Through their Equipment design manufacturers have the opportunity to exercise engineering
controls. In particular, they can produce more efficient equipment that reduces the time of
exposure and reduce the vibration level during that exposure time.
At the policy level of the network, it was felt that board level commitment is needed in order to
ensure that clear lines of responsibility are drawn for HAVS throughout the organisation and to
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ensure people are motivated to confront the problem. These discussion points relate to
Company culture and Organisational structure which emerged as critical factors. In addition,
adequate provision for HAVS in the Health and safety management system was thought to be
vital. HAVS needs greater priority in general as well as commitment from the top of the
organisation.
The Environmental factors which received most discussion in the workshops were the Market
and Regulatory influences which is consistent with the critical factor analysis. It was
recognised that the market influences company profitability which may impinge upon
investment in health and that HSE guidance whilst adequate in many respects requires better
translation into the contexts in which it is required for day-to-day use.
Although all of the consolidated factors considered to have an influence on HAVS in
construction are shown in Figure 20, there is in fact a hierarchy within these factors in terms of
their significance as influences. This is shown in Figure 21 and Table 17, where the factors
have been graded in the same terms as the weightings i.e. from High to Low. These weightings
have been assessed on the basis of the number of appearances in the top 2000 ratings in Table
14, Table 15 and Table 16. Table 17 gives an indication of where the effort is perhaps best put
in terms of risk controls. This will be developed further in Section 7.
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Figure 21 Critical factors considered to influence HAVS in construction
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Table 17 Relative weighting of each of the factors on HAVS in construction
Weight

Direct

High

D11

Quality of
Inspection &
Maintenance

D12

Equipment
Operability

D4

Situational
Awareness

O2

Training

P3

Company
culture

D8

Availability of
Information /
Advice

O6

Management /
Supervision

P4

Organisational
Structure

D9

Compliance

O7

Communications

O8

Safety Culture

O9

Equipment
Purchasing

High
medium

Medium

Mediumlow

Low

Organisational

Policy

Environment

O12

P5

E2

Regulatory

E3

Market

E1

Political
Influence

E4

Social
Influence

Process design

Safety
Management

D1

Competence

O3

Procedures

P1

Contracting
Strategy

D13

Working
Environment

O4

Planning

P7

Company
Profitability

O10

Inspection and
Maintenance
Policy

O13

Equipment
design
P2

Ownership and
Control

D6

Health

D7

Quality of
Communications

D2

Motivation /
Morale

O1

Recruitment and
Selection

D3

Team working

O5

Information
Management &
Feedback

O11

Pay and
Conditions
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P6

Labour
Relations

7. RISK CONTROL AND PREVENTION MEASURES
7.1

INTRODUCTION

The Health and Safety Commission's Revitalising strategy has set the target of reducing the
incidence rate of cases of work related ill health (including HAVS) by 20% by 2010 and by half
this figure by 2004. In order to contribute to meeting these targets, the construction industry
needs to reduce the incidence of HAVS and prevent the onset of new cases. For this, a series of
risk control measures are required which need to be targeted at the industry in the most effective
manner. As such, potential risk control measures for HAVS have been generated in relation to
the Influence Network factors as part of the workshops in the current study.
A number of approaches have been taken in order to identify a series of potential risk control
measures including:

•

Seeking suggestions from workshop delegates as to what is current good practice both
in construction and by looking at other industries / hazards and controls, and what
improvements could be made in the future.

•

Interrogating the Influence Network to identify the critical factors influencing HAVS
in construction (see Section 6.5).

•

Identifying specific examples of good practice already in use in the construction
industry both from experience and the literature.

Each of these approaches are discussed in the following sections following discussion on the
relation between risk and the risk index.
7.2

RISK AS RELATED TO THE RISK INDEX

To explain the association with risk in more detail, Figure 22 illustrates the case where the
change in influence network index from 0 to 1 (very worst to very best practice) gives a
reduction in risk by three orders of magnitude. Superimposed on the diagram is the calculated
index Io in the present context of HAVS for which the corresponding risk measure is Ro. If risk
control options (rco) are introduced which improve the network index (to Irco) the reduced risk
is Rrco. The target indices required to achieve the 20% and 50% targets are shown in Figure
22.
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50% Reduction target
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Figure 22 Translation of Influence Network Index to a Measure of Risk

Based on the proposed framework the algebraic relationship is:

Rrco
= 10 −3( Irco−Io)
Ro
Where:

Io
Irco
Ro
Rrco

=
=
=
=

(2)

base index
revised index obtained by using risk control options
base risk measure
revised risk measure obtained by using risk control options

By using Figure 22 and Equation 2 estimates can be made of the number of cases of HAVS for
each value of the risk index. At the current time, this cannot be done in terms of absolute values
as the number of cases diagnosed by the IIDB scheme is likely to represent an underestimate of
the total number of potential cases (as discussed in Section 2.2). However, inspection of Figure
22, it would suggests that improving the risk index from the current value of 0.31 to the its
highest possible value (1.0) would imply a reduction of an order of magnitude in the number of
cases of HAVS. Conversely, taking the index to its worst possible value (0.0) would imply an
increase of two orders of magnitude in the number of cases of HAVS. As an illustration, if
there were currently 10,000 cases of HAVS per year, improving the index to 1.0 would imply a
reduction in the number of cases to only 1,000 whilst reducing the index to 0.0 would result in
1,000,000 cases.
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The methodology described above is not intended to provide precise projections. However, it
does provide a reasonable framework for estimating the potential for relative risk reduction
offered by various risk control options.
7.3

TRANSLATION OF RISK REDUCTION TARGETS TO INFLUENCE
NETWORK INDEX

The construction industry has been set and is setting itself targets for improving work-related
ill-health (reductions of 20% by 2004/5 and 50% by 2009/10). The following assumptions have
been made in considering potential risk reductions:

•

That there is no definitive baseline, but that any improvements can be expressed in
terms of a relative reduction in risk.

•

That the 20% and 50% reduction targets above apply to HAVS.

•

That the industry workload (and thus workforce) remains reasonably constant and
hence any change in incidences of HAVS is not attributable to variations in workload.

It is also implicit that by examining measures to reduce the incidence of VWF by 20% (and
subsequently 50%), a commensurate impact on Carpal Tunnel Syndrome (CTS) could also be
achieved. This seems reasonable as the measures are directed largely at reducing the incidence
of HAVS of which CTS may be a result.
On that basis, referring to Figure 22 and Equation 1 as before, it can be shown that a 20%
reduction in incidences of HAVS would be anticipated with an increase in the influence network
index from 0.308 to 0.340 (0.408 for a 50% reduction). In assessing the effectiveness of
potential risk control options and scenarios, the 5 and 10-year targets of 20% and 50%
reductions in the incidence of HAVS will be considered as the target improvements.

7.4

RISK CONTROLS IDENTIFIED BY THE WORKSHOP DELEGATES

7.4.1

Risk controls identified

Potential risk controls have been generated in this study as part of the Influence Network
workshops. These risk controls have been gathered in three ways:

•

When it was apparent from discussion that a factor was important in HAVS the
workshop delegates were asked to consider what improvements could be made and
what the resulting change in the rating would be if the changes were implemented.

•

Certain risk controls naturally followed on from some of the discussions on causative
factors and these were noted.

•

In Workshop 3 there was a specific discussion on risk controls at the start of the
session.
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The risk controls identified during the workshop discussions are summarised in Table 18 along
with the average base rating and potential increase in rating. Comments from the three
workshops are listed in order, each on a separate row. The baseline ratings are shown along
with the suggested potential increases in ratings that could be achieved. Over 110 potential risk
controls were identified over the course of the three workshops. These potential rating increases
will be used in Section 7.8 in order to make estimates of potential reductions in risk.
Due to the fact that risk controls were gathered over three workshops it was necessary to
consolidate the ratings and potential rating increases from the workshops in order that all the
risk controls could be evaluated from the same baseline. In some cases the baseline ratings
were already established since the workshops had agreed on the rating of a particular factor.
Where this was not the case, generally the average rating was taken as the baseline.
In addition, rating improvements for a particular factor were not necessarily available from all
workshops. Where a rating improvement was only available from one workshop then the
increase was calculated based on the base rating in that workshop. Where rating changes had
been suggested by more than one workshop then the average increase was taken. Rating
improvements were not estimated for all factors.
It should be noted that rating changes in the workshops were estimated in relation to sets of
specific risk control measures. This being the case, there is a direct link between these risk
controls and changes to the overall risk index. However, risk controls are also included which
naturally fell into discussion even though these were not considered in rating changes. It is fair
to assume that implementation of these additional risk controls will further improve the rating of
a factor. As such, the rating change estimates can be regarded as the minimum improvement
which is likely from the implementation of the risk controls measures listed.
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Table 18 Risk control discussion identified at the workshops
Factor

Base
rating

Potential
increase

Work
-shop

Risk control discussion points

4.3

2

1

•

Competence based assessment would help to eliminate
the less competent workers

2

•

Simple information is required in combination with
simple messages communicated as during training

3

•

If a positive culture is developed then the situation will
improve and claims will ultimately reduce.

1

•

Team involvement in procurement process would lead
to those who use the equipment having a say in
purchasing the equipment that best suits them

•

The predominant view is ‘it wont happen to me’ or
that HAVS is tomorrow’s problem. Therefore an
attitude change is required which this would impact on
a number of other influence factors.

•

NHS and health surveillance were considered to offer
opportunities to identify HAVS at early stages.
Promote ‘wellness’ among the workforce.
Encourage workers to stop smoking.

Direct level influences
D1

Individual
Competence

3
D2

D3

Motivation /
Morale

Team
working

3.0

2

1
2

1.7

2
3
D4

Situational
Awareness

4.3

2

1
2

3
D5

Fatigue

5.0

1
2
3

D6

Health

4.0

2

1

•
•
2

•
•

3

•
•
•

D7

Quality
of
Communicati
ons

2.3

1

•

2
3
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Improved screening should be used to pass on
advice/information.
Have a national occupational health scheme with the
government taking the lead.
Health education is required to teach people about
identifying early signs of HAVS.
Establish different stages for health monitoring
possibly using the 16 specialist centres already in UK
for assessing miners.
Instigate a passport scheme to record medical
information on workers.
Concise straight to the point information is required.

Factor
D8

Availability
of
Information /
Advice

Base
rating

Potential
increase

Work
-shop

3.0

4

1

Risk control discussion points
•
•
•

2

•

Better information and advice should be provided by
the manufacturer on the risks associated with tools
with technical data translated into usable data based on
the actual use of the tool.

3

•

Report on residual risk based on guidance on risk
areas and safe limits.
Short explanation of symptoms of vibration and
sources - formal notification in training. People need
to know what to look for.
Manufacturers should provide health warnings on
tools.
Provide input from medical specialist.
Re-equipping is required i.e. a ‘sling it out’ campaign.
Separate tools into high, medium and low risk
Manufacturers should provide better information on
the broad bands of risk associated with equipment
Feed information back through hire companies.
Form manufacturers group to address these issues.

•
•
•
•
•
•
•
•
D9

Compliance

5.7

1

Manufacturers should produce ‘in-use’ vibration
figures that are relevant to the task for which the tool
is used.
HAVS should be included in Toolbox talks
Colour coding of tools / embossed codes on tools
could provide workers with an indication of how long
tools should be used for.

1
2
3

•
•

D10

D11

Availability
of Suitable
Human
Resources

2.3

Quality
of
Inspection &
Maintenance

2.0

5

Have site-based rules – if workers do not comply then
they are dismissed.
There is a need to make people see how compliance
will benefit them.

1
2
3

•

Job rotation is a possibility, but it is better to reduce
the level of vibration rather than concentrate on
exposure time

1

•

Programme of checking and maintenance for owned
equipment (weekly).
This would require meaningful information to be
provided (as in D8).

•
2

•
•
•
•
•
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Monitor the performance of kit.
Instigating a machine replacement policy is probably
more important than maintenance.
Research is needed to estimate equipment life.
Replacement criteria are required along with a simple
measure to know when tool needs repair /
replacement.
Companies need to do their own testing and build
contingency into test results.

Factor

Base
rating

Potential
increase

Work
-shop
3

Risk control discussion points
•
•
•
•

D12

D13

Equipment
Operability

Working
Environment

3.0

3

3.7

1

•

Information, guidance and training are required first.
Need to make people see they will get something out
of it.
Encourage people to change drill bits when they feel it
is necessary – this policy should pay for itself through
increased efficiency.
Need info on how tools deteriorate.

•
•
•

Better design is required to suit the actual uses of the
equipment.
Provide personal exposure meters on equipment.
Vibration limiting devices.
Governors / Tachometers.

2

•

Provide construction specific tools.

3

•

Remove old tools.

1

•

Work subject to vibration works should be done
indoors, out of the wet, where possible.

2

•
•

Provide warm clothing.
Provide guidance on exposure against temperature.

3

•
•

Provide hand heaters for use before work begins.
Keep people warm and dry.

1

•

Health surveillance policy - should have an effect on
individual self-care.
Pre-employment questionnaire

Organisational level influences
O1

Recruitment
and Selection

1.0

6

•
2

O2

O3

Training

Procedures

3.0

2.7

2

2

3

•

Medical screening - Getting baseline data, opportunity
for health education and putting someone in health
monitoring programme. Sifting aspect should be very
small.

1

•
•

Specific training to use certain tools
Treat HAVS like noise and manual handling

2

•

Treat HAVS like noise and manual handling – take
people through exercises and practical examples.

3

•

Manufacturers to provide training

•

There may be a need for specific risk assessments
depending on the task
Actions should be followed through.

1
2

•

O4

Planning

2.0

5

3

•

Carry results of HAVS risk assessments into method
statements.

1

•
•

Limit work duration.
Work indoors where possible.

2

•

Make planners more aware of HAVS risk.

3
O5

Information

1.3

1
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Factor

Base
rating

Potential
increase

Management
& Feedback

Work
-shop
2

Risk control discussion points
•
•

3

•
•
•

O6

Management
/ Supervision

2.3

1

Need simple monitoring such as asking people to
watch out for symptoms themselves.
Consider training foremen to make simple
enquiries/checks.
Management control - proper health surveillance with
feedback.
Manufacturers need feedback on tool performance.
Report health findings anonymously.

1
•

Need to identify clear and simple management
approaches.

•
•

Account for literacy/language differences
Use trade associations to promote awareness

2

•

Need industry lobbying for low vibration levels.

3

•

Buyers should ask for demonstration by manufacturers
before purchasing.
Buyers should have specification for what they want.
It is important to assess efficiency of tool not just
vibration number but by: can tool do the job?; can
people use it?; and what are the vibration
characteristics?

2
3

O7

Communicati
ons

2.7

4

1
2
3

O8

Safety
Culture

2.0

2

1
2
3

O9

Equipment
Purchasing

4.7

1

•
•

O10

Inspection
and
Maintenance
Policy

2.0

5

1

•
•

Regular inspection regime needs to be in place.
Keep chisels sharp.

2

•

Need cheap and simple equipment for inspecting tools
(see D11).

3

•

Controversial but pragmatic to suggest regular breaks
should be taken from work.

1

•

Design in indoor working where possible with
comfortable access and no last minute changes.

2

•
•
•

Eliminate grinding.
Prefabrication.
Tightening up specification and tolerances to avoid /
minimise grinding
Burst concrete instead of using a kango.
Use trolley scabblers instead of hand-held ones.
Reduce deterioration of structures through improved
design.

3
O11

O12

Pay
and
Conditions

Process
Design

2.7

1
2

2.0

2

•
•
•
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Factor

Base
rating

Potential
increase

Work
-shop
3

Risk control discussion points
•
•
•
•
•
•

O13

Equipment
Design

3.3

4

Look at processes and see what alternatives can be
done.
Get contractors on board to improve Buildability.
Designers need information on HAVS risks
Design should be considered at different stages of the
process.
Get workers to meet with designers.
Use professional institutions to influence designers.

1

•

Equipment design should be focussed on real life
performance ant to meet actual needs.

2

•

Construction specific tools

3

•
•
•

Engineering controls for non-handheld tools
Remote control tools (e.g. Wacker plates)
Manufacturers need to provide specialist tools for
some jobs and provide tools that are adaptable
Further work is required on lower vibration tools.

•
Policy level influences
P1

Contracting
Strategy

3.0

1

1
2
3

•
•
•

P2

P3

Ownership
and Control

Company
culture

2.0

1.7

4

3

Ask questions about health in procurement.
Need to have specifications for health and safety
evaluated by professional safety staff
Appropriate follow through is required into the work
stage.

1
2

•

Is there a role for insurance companies here? Example
of fire claims - insurers involved in development of
fire code - if companies comply they pay less.

3

•

Need interest at board level.

1

•

Top down leadership required on all safety matters

2

•

People need to be supported in
responsibility. This is often lacking.

3

•

Need to address HAVS throughout the hierarchy.

1

•

Health risk management should be instigated.

2

•

Larger companies need to help smaller companies by
cascading practices and requirements through the
supply chain.

3

•

Make HAVS a specific issue in health and safety
management systems.
Need major contractors to apply their standards
downwards in the supply chain.

2
3

P4

P5

Organisation
al Structure

Health and
Safety
Management

2.3

2.0

1

1

1

•
P6

Labour
Relations

1.3

1
2
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discharging

Factor

Base
rating

Potential
increase

Work
-shop

Risk control discussion points

3
P7

Company
Profitability

2.7

1
2
3

•
•

Investment in health will lead to greater profits - they
are not opposites.
Need to demonstrate the link with improved
profitability.

Environmental level influences
E1

Political
Influence

4.3

1

•

Local authority contracts could be used to drive
change.

•

If people with signs of HAVS were not available for
work, the market would respond.
Better regulation of cheap migrant labour?

2
3
E2

Regulatory
Influence

5.0

1

1
2
3

E3

Market
Influence

2.7

2

1

•
2
3
E4

Social
Influence

1.3

1
2
3

7.5

RISK CONTROLS IDENTIFIED BY THE INFLUENCE NETWORK

Although consideration of the effects of improvements to a factor in isolation is a useful
indicator of where to concentrate efforts, it is not a particularly realistic measure given that a
factor will be influenced by changes to factors at the level below and will influence other factors
at the level above. The Influence Network sessions have allowed identification of the factors
where improvement offers the greatest potential to reduce HAVS risk (see Figure 21 in Section
6.5) and have thus generated a potential set of risk control measures for HAVS. The IN can
now be used to assess which risk control measures offer improvements in individual factors, or
groups of factors, which would yield the greatest reduction in risk.
In order to illustrate these effects it is useful to consider the critical paths which were identified
by systematically increasing the rating of one factor at each level by 1 (see Section 6.5). A path
could be identified for each of the five factors at the direct level considered to have the greatest
influence on HAVS.
The Influence Network has effectively identified critical factors and paths of influence in HAVS
in construction and indicated which factors present the greatest opportunity to control the risk.
It is important to note that improvement is not confined to the risk controls identified in this
study. Other risk controls may have the potential to contribute significantly to the control of

117

HAVS. This point is illustrated by the fact that there is not an exact match between the critical
factors and the sets of risk controls with greatest potential. This suggests that some factors are
regarded as important but the ideas to bring about improvement are limited. It is therefore
important that the findings of this work are not regarded as exhaustive, but moderated by
practice, experience and new developments. However, the critical factors can be seen as
priority areas for controlling HAVS and the associated risk controls are an effective starting
point in the process. This is addressed in Section 7.8, where the potential risk control measures
are consolidated.
7.6

RISK CONTROLS IDENTIFIED IN INDUSTRY GOOD PRACTICE

HAVS has been recognised as a potential problem for a long time and, as such, many
organisations have adopted working methods that have eliminated or minimised the risks to
HAVS. These are primarily process design issues where an organisation has taken the
opportunity to consider what the objective of the work process is, and then seek to achieve the
same result in a with less risk to the workforce. This is recognised in the CDM Regulations
where designers are required to eliminate health hazards or, if this is not feasible, minimise the
risk. The question is why that problem exists, and how best to address it.
Examples of good practice are presented in Table 19. These have been collected from
experience, workshop participants and the HSE publication HS(G)170(21) on ‘Vibration
solutions’ which provides a series of case studies highlighting where good practice has been
used to identify and control the risks associated with vibration-inducing equipment. These
examples are presented in detail such that they can be used in conjunction with the information
on the various work processes identified in 3.
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Table 19 Examples of risk control measures influenced by design
Activity and vibration source

Risk controls

Demolition of a concrete wall
- Pneumatic breakers

Instead of using pneumatic breakers, diamond drills were used to
separate the wall and hydraulic concrete crushers were used to
break the concrete.

Removal of damaged concrete
surfaces
- Pneumatic breakers

A robot-mounted water-jetting machine was used instead of
pneumatic breakers. It also had the advantages of not damaging the
reinforcement and leaving a better concrete surface for the repairs
to adhere to.

Concrete breaking
- Percussive breakers

Instead of using percussive breakers, rock drills were used to create
holes into which hydraulic concrete breakers were inserted.
Although the rock drills exposed the operatives to significant
vibration, it was only for a short period (with considerably less
overall impact than use of percussive breakers full time).

Removal of sections of concrete
walls
- Pneumatic breakers

Holes were drilled in the concrete using percussive breakers
through which diamond cutting wires were inserted to cut through
the wall. This method also had the advantage of reducing the
damage to the remaining structure.

Laying new utility mains
- Pneumatic breakers

Traditionally utility mains have been laid by excavating an open
trench, laying the mains and then backfilling and compacting the
ground above. However, directional drilling techniques using
steerable boring tools are now available for use in soft ground.
Only small access holes are required at the end of each pipe run.

Pipe replacement
- Pneumatic breakers
- Mechanical compactors

Traditionally pipes would have been replaced by excavating a
trench, removing the old pipe, laying the new pipe and then
backfilling and compacting the ground above. Now techniques are
available to split the existing pipe in-situ and install a new pipe in
the void. Only two access pits are required for every 100m of pipe.

Road-breaking
- Pneumatic breakers

Traditionally hand-held pneumatic breakers are used to break up
roads. However, larger breakers can often be mounted on the arm
of an excavator.

Construction joints

Traditionally construction joints between adjacent pours of
concrete have been prepared by scabbling off the laitance from the
previous concrete pour to provide a good surface for the next pour
to bond to. However, the following alternatives are available:
Expanded metal formwork liners could be used to provide
sufficient bond.
A surface retarder could be applied to the formwork surface and the
weak concrete removed with a standard pressure washer.
Grit blasting could be used to expose the aggregate.
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7.7

RISK CONTROL OPTIONS

The hierarchy of risk controls recommended by HSE is:

•

Elimination

•

Substitution

•

Engineering controls

•

Management controls

•

Personal protection

On the basis of the discussions in the previous sections it is possible to divide the risk control
hierarchy into two categories: Design-influenced controls and Organisational-influenced
controls. These can be considered to include the following components of the risk control
hierarchy:

•

Process design – Elimination and Substitution

•

Equipment design – Engineering controls

•

Organisational – Management controls and Personal protection

The options for each are discussed in the following sections.
7.7.1

Process design risk controls

If the hierarchy of risk control is considered, it is only the designer who has the opportunity to
eliminate a hazard, the other stakeholders only have the opportunity to minimise the risk by
substitution, engineering controls, management controls or personal protection. In addition
there is the well-known maxim that the cost of changes increases by an order of magnitude as a
project progresses from conceptual design to detailed design and then by another order of
magnitude if the changes are required during construction. This implies that designers can exert
considerable impact over work-related HAVS in construction. Mobilising designers would
appear to be one of the key levers in striving to achieve the Revitalising targets.
The designer should not be viewed as just being the overall scheme designer. The term designer
needs to be viewed in its widest sense as suggested in the CDM Regulations such that any party
who has the potential to affect the design also has a responsibility for eliminating hazards and
controlling risks whether in the design office or on site. One of the key issues would appear to
be to spread the good practice identified in Section 7.6 to other organisations. However, any
guidance produced must recognise the need to communicate with a diverse range of
stakeholders who all act as designers.
Designers will typically take into account a wide range of issues in their design, risk assessment
and planning activities. These would typically include:
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•

Cost

•

Buildability and speed of construction

•

Form

•

Function

•

Aesthetics

•

Safety

•

Sustainability

•

Contractual requirements

•

Statutory requirements

The challenge is to add health issues in general and HAVS in particular to that list such that the
issues are integral to the design thought process. The key elements to the design thought
process would appear to be:

•

What are the objectives?

•

What are the various means (work processes) of achieving those objectives?

•

What are the implications of those work processes?

•

What are the best means of achieving those objectives in terms of cost-benefit (in its
widest sense)?

This is essentially a typical design, risk assessment and planning process that will be carried out
intuitively by many designers for a range of issues based on their current knowledge, experience
and perception at that time.
The key phrase in the preceding paragraph is: ‘based on their current knowledge, experience
and perception at that time’. For instance, it is estimated that a third of construction workers
are exposed to vibration levels above the HSE action level. How many designers are likely to
be aware of this, let alone the fact that an innocuous decision taken in the design office can lead
to the requirement for considerable vibration on site. Specifying a construction joint on a
drawing typically requires scabblers to be used on the exposed face to obtain a surface that can
be keyed into in order to transfer shear forces between the two elements. Hand-held scabblers
vibrate at considerable amplitude. The original designers are unlikely to have intended to
subject anyone to such hazards, but due to their current knowledge, experience and perception
at that time they may not have recognised the implications of their decision. If a designer
further down the supply chain recognises the issue, then they may specify a substitution control
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such as a metal formwork liner or a retarder on the face to be joined which both achieve the
required objective.
The objectives required of various work processes are identified in Table 7. This table could
provide an initial aid to the design, risk assessment and planning process. For instance, the
objective of laying a pipe within an excavated trench is to provide protection to the pipe and
allow the route to cross areas that would not be possible aboveground (such as roads). The
objective of compacting the base of the trench to avoid damage to the pipe due to settlement,
whilst the objective of compacting the top of the trench is to avoid hazards due to settlement of
the top surface (such as craters in roads). However, both activities require the used of vibrating
mechanical compactors leading to potential HAVS hazards. Once the objective is understood,
then possible alternative work processes that achieve the same end result can be identified e.g.
the use of directional drilling techniques in soft ground to avoid the need for trench excavation
and compaction.
This is not the end of the story, though. A holistic approach needs to be taken as the designer
has many other issues to consider. Resolving health issues can also have other positive impacts
such as improving safety, reducing costs and minimising environmental impact. Considering
the pipeline example, eliminating the need for trenches also eliminates the potential hazard of
trench collapse and thus the cost of temporary supports. It also minimises the potential
environmental impact in terms of noise, traffic disruption and spoil removal and their associated
costs. Where there are adverse implications these will also be raised so that designers can make
informed decisions
Awareness needs to be raised of designers’ obligations under the CDM regulations to eliminate
health hazards or, where this is not feasible, reduce the risks. However, raising awareness alone
is unlikely to be sufficient, as the designer needs access to suitable information in order in order
to make informed decisions and needs the time/resources to undertake this assessment. This is
not possible at the moment, thus indicating a need for authoritative and consensus guidance on
construction health hazards such as HAVS.
7.7.2

Equipment design risk controls

Improvements in equipment design should be able to reduce the overall HAVS risk by:

•

Reducing the time of exposure due to equipment efficiency.

•

Reducing the level of vibration due to improved design.

The major concern is how such improvements can be achieved. It is likely to require a multi
party approach with both the Regulator and purchasers establishing their requirements for
efficient low vibration equipment.
7.7.3

Organisational risk controls

In the circumstances when elimination, substitution and engineering controls are either not
reasonably practicable or there significant residual risks remain then management controls are
required. These can include:
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•

Job rotation - Information on the risks associated with exposure should be used to
plan how long certain tools can be used safely in a day or week. The HSE recommend
that exposure should be no greater than 2.8 m/s2 averaged over an 8 hour period. They
also give the number of hours of work and associated average vibration level which is
required in order to meet the target. This information can be used in conjunction with
the manufacturer’s data and in-house tests to decide on safe working limits for using
tools and jobs should be rotated accordingly.

•

Procedures – Procedures should be developed in consultation with the workforce
regarding the safe use of high vibration tools. Such procedures should include when
to change jobs and take breaks, which tools should be used for which jobs in terms of
safe and efficient use and when gloves must be worn. Mention should be made of
extra precautions to take when working in cold weather.

•

Inspection and maintenance – It is important that tools are kept sharp and in good
working order otherwise they will be inefficient and exposure to vibration may be
increased unnecessarily. Worn bearings and worn vibration absorbing handles should
be replaced. These components should not be worn out before they are replaced but
the inspection and maintenance regime should be proactive in this respect.

•

Equipment purchasing – Management should ensure that those responsible for
equipment purchasing have the information at their disposal in order to choose safe
and appropriate equipment for the work. The CE mark can be used as a guide but
vibration data from the manufacturer and in-house tests and safe levels of vibration
published by the HSE should be considered before decisions are made. In particular
in-house tests are currently the only means of generating information relevant to the
actual use of the equipment. Purchasers should be aware that many tools produce
much higher vibration levels during normal use than those declared by the
manufacturer based on tests. Purchasers should assess the suitability of the tests to
which tools have been subjected. Ideally these will have been carried out by an
independent test agency under similar conditions to those for which the tool is
required.

•

Training / Tool box talks – Some kind of formal training, perhaps in the form of
toolbox talks, should be used to raise awareness of HAVS risks among the workforce
and provide them with the knowledge required to minimise the risk to themselves.
The topics should broadly cover an explanation of HAVS and the symptoms to look
out for, the main risk factors and how it can be prevented. In toolbox talks, specific
mention should be made of the tools used and the work carried out on the particular
site. Any company rules in respect of HAVS should be discussed. The importance of
keeping the hands warm to maintain blood circulation should be stressed. This might
include encouraging workers to warm up before work and to exercise fingers during
work breaks. However, the influence of this measure is likely to be limited by the lack
of relevant and usable information.
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•

Health surveillance – Health surveillance for vibration injury is required under the
Management of Health and Safety at Work Regulations 1996. Although this will not
prevent injury it can be used to detect early signs and prevent worsening of the
condition by introducing appropriate risk controls. Health surveillance should be a
program overseen by a doctor. A short health screening questionnaire may be a good
way of collecting information. The HSE provide detailed advice on health screening.

7.8

CONSOLIDATED OPTIONS FOR RISK REDUCTION

Drawing together the discussions from the previous sections, it is apparent that there are eight
potential routes for risk control that could be considered. It is suggested that these are:
1 – Improvements in Process design
Target designers to encourage them to eliminate or substitute the hazard and thus reduce both
the time of exposure and the level of vibration.
2 – Improvements in equipment
Target equipment manufacturers in order to obtain both reductions in the level of vibration and
increases in equipment efficiency (thus reducing the exposure time).
3 – Increased availability of suitable information on the equipment
Improve the availability of relevant, usable and targeted information and advice. This is will
require the involvement of the Regulator, manufacturers and contractors in order to develop that
information. This is a major undertaking, but it is one of the key issues as it underpins many of
the other risk controls. Once this information is in place, improved compliance can be targeted,
inspection and maintenance regimes can be improved, and suppliers will be aware of what to
demand from equipment manufacturers.
4 – Increased availability of suitable information on the risks and health issues
Improve the information to workers and organisations on the risks associated with HAVS and
the associated health and lifestyle issues. This will help to raise awareness and provide the base
material for achieving increased risk perception as outlined in the following point.
5 – Increased risk perception among workers
Raise Situational awareness / risk perception among workers such that they are more likely to
take action themselves. This is likely to require improvements in a combination of Training,
Management / supervision, Communications and Health culture. To an extent, this is dependent
on having the relevant information on the risks and health issues.
6 – Improved inspection and maintenance
Improve Inspection and maintenance such that equipment is in good condition thus reducing
both the level of vibration and the time of exposure. This is reliant on some of the other risk
controls in that information and advice is required such that workers are aware of how to spot
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any deterioration in performance and the subsequent increase in risk. Compliance with this
information is also required. However, these factors can be short-circuited to an extent by
employing an Inspection and maintenance policy that stipulates maintenance periods and
procedures.
7 – Increasing the influence of purchasers
Target purchasers such that they are both purchasing the most suitable equipment and making
the manufacturers aware of their requirements for efficient low-vibration equipment. This will
improve equipment operability and thus both Exposure time and Level of vibration.
8 – Increasing the use of health surveillance
Increasing the use of health surveillance in construction companies will provide a viable risk
management option. Although this will not prevent injury it can be used to detect early signs
and prevent worsening of the condition by introducing appropriate risk controls.

The Influence Network can be used to evaluate potential risk controls in terms of their effect on
the risk index and therefore their potential for risk reduction. Such interrogation of the IN can
help to identify factors where effort can be best targeted.
In order to estimate the potential risk reduction that may be obtained from each of the risk
control measures postulated above, estimates have been made of the potential increases in each
of the relevant factors based on the information obtained from the workshop participants and
summarised in Section 7.4. The exception is Process design, where a potential increase of 3 has
been taken instead of 2 in order to reflect the discussions across all three workshops. A revised
rating has been calculated from these factors, and an estimate has been made of the potential
reduction in risk that may be achieved. This process is shown in Table 20. It should be
recognised that these relative measures of risk reduction are derived from the IN structuring and
quantification of the industry stakeholders who participated in the workshops.
The potential improvements in Process design appear to offer the biggest potential for
improvement in their own right (around 40% reduction in risk). However, there will be some
work processes where vibrating equipment has to be used and thus elimination is not possible or
substitution only has a limited effect. In these situations other controls are required such as
engineering controls. Targeting manufacturers offers a potential risk reduction of around 25%
In terms of the management controls improving inspection and maintenance practices and
increasing the influence of purchasers offer potential risk reductions greater than 40% and 30%
respectively. However, both are underpinned by the need for relevant information on the
performance of vibrating equipment under realistic conditions, and so their impact would not
necessarily be felt in the short to medium term.
The information measures (3 and 4) only offer potential risk reductions of around 15% on their
own. However, they are vital to the implementation of Measures 5, 6 and 7 where the message
cannot be communicated until relevant information is available.
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Measure 8 (Health surveillance) is already in use in some construction companies. The key
issue is to encourage a wider take-up among other companies as soon as possible in order to
establish a risk management system within affected companies.
In the short term, it would appear to be necessary to implement Measures 1, 2, 3, 4 and 8 as
direct impact in risk reduction could be obtained from the Process and Equipment design issues
and a direct impact on risk management could be obtained via health surveillance. The
information on equipment performance is required to underpin measures 6 and 7, and
information on health and risk issues is required to underpin any increase in risk perception. In
the longer term, such measures would have a cumulative impact on the HAVS problem. Whilst
the potential reductions in risk are not directly additive (as there is overlap between many of the
measures) successful implementation of several of the measures should lead to significant
reductions in the hazards and risks associated with HAVS.
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Table 20 Potential risk reductions associated with the proposed risk controls
Influence network factor

Base
rating

Risk control measure
1

2

3

4

2

2

5

6

7

8

Direct level
D1

Competence

4.3

D2

Motivation / Morale

3.0

D3

Team working

1.7

D4

Situational Awareness

4.3

D5

Fatigue

5.0

D6

Health

4.0

D7

Quality of Communications

2.3

D8

Availability of Information / Advice

3.0

D9

Compliance

5.7

D10

Availability of Suitable Resources

2.3

D11

Quality of Inspection & Maintenance

2.0

D12

Equipment Operability

3.0

D13

Working Environment

3.7

D14

Process design – virtual factor

2.3

2
2
2

2
2
4

4

4

5
3

3
2

3

Organisational level
O1

Recruitment and Selection

1.0

O2

Training

3.0

O3

Procedures

2.7

O4

Planning

2.0

O5

Information Management & Feedback

1.3

O6

Management/Supervision

2.3

O7

Communications

2.7

O8

Safety Culture

2.0

O9

Equipment Purchasing

4.7

O10

Inspection and Maintenance Policy

2.0

O11

Pay and Conditions

2.7

O12

Process design

2.3

O13

Equipment design

3.3

2

2

5
2
1
4

4

4
2

2
2
5
3
3

Policy level
P1

Contracting Strategy

3.0

P2

Ownership and Control

2.0

P3

Company culture

1.7

P4

Organisational Structure

2.3

P5

Safety Management

2.0

P6

Labour Relations

1.3

P7

Company Profitability

2.7

3

3

3

1

1

1

1

1

1

1

1

1

1

15

17

20

37

25

25

44

33

Environmental level
E1

Political Influence

E2

Regulatory Influence

5.0

E3

Market Influence

2.7

E4

Social Influence

1.3

Potential risk reduction %

4.3

39

Risk reduction when information is available %
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25

30

8. CONCLUSIONS
In relation to the initial objectives, the following conclusions can be drawn from the work
undertaken in this project:
Objective 1 - Establish, as far as reasonably practicable, an estimate of the likely scale of
the HAVS problem in construction from the information and data available such that it
can be used to monitor any intervention measures and help to inform subsequent parts of
the study.
1.

At the current time it is not possible to determine a definitive baseline for the
incidence of HAVS in construction.

2.

There would appear to be a considerable amount of under reporting given that it is
estimated that nearly 500,000 construction workers are subject to levels of vibration
above the HSE action level whilst the total number of cases of HAVS (vibration white
finger plus carpal tunnel syndrome) reported to RIDDOR for all industries was only
1052 in 1999/2000.

3.

There are two sources of information on the incidence of HAVS available in the
public domain: the RIDDOR data collected by HSE and the Industrial Injury
Disablement Benefit (IIDB) Scheme data collected by the Department of Work and
Pensions. The RIDDOR scheme is limited by under-reporting, whilst under the IIDB
scheme there is very limited eligibility for claims as very few construction activities
have been recognised as prescribed activities.

4.

Information on claims for HAVS is also likely to be held by individual insurance
companies. However, this information is likely to be distorted by the claims process
whereby liability is shared between all of a worker’s employers whose work processes
are considered to have contributed to the symptoms. Thus one worker’s claim could
appear as a claim with several insurers.

Objective 2 - Identify the underlying influences and causes related to HAVS in the
construction industry by holding IN workshops with key stakeholders.
5.

Three IN workshops have been held successfully with a wide range of delegates
representing the key stakeholders. These workshops generated significant input and
discussion, which has been analysed to gain an insight into the underlying influences
on HAVS and potential risk control measures.

6.

The Influence Network technique provides a means of collating the views of a range
of stakeholders to identify the causation of HAVS problems. It also provides a means
of identifying critical factors to be addressed as potential risk controls.

7.

HAVS is primarily a function of exposure to vibration expressed as a combination of
time of exposure to vibration (both in terms of hours per day and years of work) and
the level of that vibration.
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8.

Definitive functional models relating vibration exposure to degree of harm have yet to
be determined. However a simple model in current use based on available
acceleration data suggests that the level of vibration is likely to be more significant
than the exposure time.

9.

The medical issues surrounding individual susceptibility to HAVS are not yet fully
understood and agreed.

10.

Of those that are agreed, the fact that the effects of HAVS can be reversed if detected
early enough is probably the key issue.

11.

Of the factors that have a Direct influence on HAVS, Inspection / maintenance, and
Equipment operability are considered to be the primary influences. Situational
awareness / risk perception, Health, Information / advice and Compliance are
considered to be the next most significant group of influences. These are followed by
Individual competence and Work environment.

12.

Of the Organisational level factors, the primary influence on HAVS is considered to
be Process design. At the next level of significance are Training, Management /
supervision, Communications, Health culture and Equipment purchasing. These are
followed by Procedures, Planning, Inspection / maintenance and Equipment design.

13.

Of the Policy level factors, the primary influence is considered to be Health and safety
At the next level of significance are Company culture and
management.
Organisational structure. These are followed by Contracting strategy and Company
profitability.

14.

Of the Environmental level factors, the primary influences on HAVS are considered to
be the Regulatory and Market influences.

Objective 3 - Identify a variety of risk prevention and control measures in these
workshops and ascertain their effectiveness.
15.

Designers have the potential to implement the most effective risk controls i.e. to
eliminate the hazard by designing it out or to substitute alternative (less hazardous)
work processes.

16.

Not all hazardous work processes can be designed out and, as such, the risks need to
be minimised by engineering or management controls.

17.

Equipment manufacturers have the potential to implement engineering controls by
designing and producing equipment that: vibrates less (thus minimising the vibration
level); and is more efficient (thus minimising the exposure time).

18.

Until such improvements are made by equipment manufacturers, and where
elimination or substitution are not reasonably practicable, management controls will
have to be used.
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19.

In those circumstances where substitution or engineering controls are either not
reasonably practicable or still leave a high residual risk then management controls are
required to minimise the risks.

20.

It is likely that there would be a time lag before the effects of better equipment were
felt. Firstly, there will be the equipment development time. Secondly there is likely to
be a considerable take-up time for any new equipment, as many organisations will
carry on with their existing equipment until it reaches its replacement date. This
suggests that such developments need to be started as soon as possible.

21.

Given the time lag for the introduction and take up of new equipment, in the short to
medium-term those factors influencing the time of exposure will need to be targeted in
addition to the process design that will need to be addressed in order to reduce both
the time and level of exposure.

22.

PPE in the form of anti-vibration gloves appears to offer little scope for reducing risk
due to the level of vibration or time of exposure. The main benefit of gloves appears
to be in keeping hands warm and thus maintaining circulation.

23.

Health surveillance offers the opportunity to detect early signs of HAVS and prevent
worsening of the condition by introducing appropriate risk controls.

Objective 4 - Generate a set of practical and cost effective risk control options in relation
to HAVS which are applicable to the construction industry.
24.

There are eight key risk control measures which appear to offer the potential for
reducing the hazards and risks associated with HAVS in construction. These
measures are listed below along with their potential relative risk reduction:
•
•
•
•
•
•
•
•

Improvements in process design (40%)
Improvements in equipment design (25%)
Increased availability of suitable information on the equipment (15%)
Increased availability of suitable information on the risks and health issues (15%)
Increased risk perception among workers (25%)
Improved inspection and maintenance (45%)
Increasing the influence of purchasers (35%)
Increasing the use of health surveillance (30%)

It should be noted that the potential risk reductions from the individual measures are
not directly additive due to overlap and synergies. Furthermore, these relative
measures of risk reduction are founded in the collected views of the stakeholder
delegates who participated in the IN workshops.
25.

Of these risk control measures, improving Process design and Inspection and
maintenance appear to offer the greatest potential to reduce risks.

26.

The measure associated with improving the information underpins several of the other
measures, and should thus be started as soon as possible.

130

9. RECOMMENDATIONS
9.1

GENERAL RECOMMENDATIONS

The following recommendations are presented as offering the greatest potential to reduce the
hazards and risks associated with HAVS in construction:
1.

Improvements should be made in Process design
Designers should be targeted to encourage them to eliminate or substitute the hazard
and thus reduce both the time of exposure and the level of vibration.
The influence that designers can have on either eliminating the HAVS hazard or
reducing the HAVS risk needs to be significantly increased from its current level.
Whilst there are likely to be several issues that need to be addressed in order to
increase designer input, the key issue is likely to be designer awareness, both of the
potential hazards and risks and of the alternative work processes and tools. Designers
need to take a more holistic approach, adding health issues to the vocabulary of
design, along with cost, form, function, sustainability, Buildability etc. Practical
guidance and case studies along the lines of HSG 177 are likely to be required to
underpin this measure.
Given that the process designers have the opportunity to make such a significant
impact, HSE should consider this measure as a high priority in the short-term.

2.

Improvements in Equipment design
Equipment manufacturers should be targeted in order to obtain both reductions in the
level of vibration and increases in equipment efficiency (thus reducing the exposure
time).
This measure is likely to require development work on the part of the manufacturers.
However, a driver is required to instigate this work. HSE is in the best position in the
to act as a driver initially with potential purchasers and insurance companies providing
further drivers once sufficiently reliable information is available to provide
meaningful specifications.
This measure should be viewed as a key priority in the short-term.

3.

Increased availability of suitable information on the equipment
Improvement in the availability of relevant, usable and targeted information and
advice is required. This will require the involvement of the Regulator, manufacturers
and contractors in order to develop that information. This is a major undertaking, but
it is one of the key issues as it underpins many of the other risk controls. Once this
information is in place, improved compliance can be targeted, inspection and
maintenance regimes can be improved, and suppliers will be aware of what to demand
from equipment manufacturers.
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As such, this measure should be viewed as a high priority in the short-term.
4.

Increased availability of suitable information on the risks and health issues
Improvements should be made in the information provided to workers and
organisations on the risks associated with HAVS and the associated health and
lifestyle issues. Improvements in this information will help to raise awareness and
provide the base material for achieving increased risk perception as outlined in the
following measure.
This should be regarded as a high priority in the medium term.

5.

Increased risk perception among workers
Raising of situational awareness / risk perception among workers is required such that
they are more likely to take action themselves. This is likely to require improvements
in a combination of Training, Management/supervision, Communications and Health
culture. To an extent, this is dependent on having the relevant information on the
risks and health issues.

6.

Improved inspection and maintenance
Improvements should be made in inspection and maintenance practice such that
equipment is maintained in good condition thus reducing both the level of vibration
and the time of exposure. This is reliant on some of the other risk controls in that
information and advice is required such that workers are aware of how to spot any
deterioration in performance and the subsequent increase in risk. Compliance with
this information is also required. However, these factors can be short-circuited to an
extent by encouraging an Inspection and Maintenance Policy that stipulates fairly
conservative maintenance periods and procedures in the interim period until further
data becomes available.

7.

Increasing the influence of purchasers
Purchasers should be targeted such that they are both purchasing the most suitable
equipment and making the manufacturers aware of their requirements for efficient
low-vibration equipment. This will improve equipment operability and thus both
exposure time and level of vibration.
This is likely to require input from the HSE along with the insurance industry in order
to influence purchasing policies. However, it does require suitable information in
order to develop suitable specifications.

8.

Increasing the use of health surveillance
Increasing the use of health surveillance in construction companies will provide a
viable risk management option. Although this will not prevent injury it can be used to
detect early signs and prevent worsening of the condition by introducing appropriate
risk controls.
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This should be regarded as a priority in the short-term as the techniques and
technologies already exist. The issue is for HSE, and possibly the insurance industry,
to encourage increased use of health surveillance.
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9.2

RECOMMENDATIONS FOR FURTHER WORK

1.

In the short term, articles are required in the construction press in order to raise the
profile of HAVS and the associated hazards.

2.

In the medium term a guide is required for designers on how to assess and address
health issues in construction. This should include information on a range of work
processes where HAVS hazards could occur, along with illustrations of alternative
work processes, discussions of the wider costs and benefits, and practical case studies.

3.

A fourth Influence Network workshop should be held in order to address the issues
raised in this report including the methods to be adopted for the proposed
interventions, and to agree plans for the implementation of the recommendations.

4.

Whilst use of the IN technique has proved successful in this project, it is recognised
that further work is required in order to develop some of the concepts and issues
further. For example, work is required:
a. to: ascertain how Process design and Equipment design at the Organisational
level could best be integrated into the IN model such that their significance in
terms of eliminating risk is always reflected in the analysis
b. to integrate the risk control hierarchy into the IN model and workshop
processes; and
c. to identify the key methodological requirements for modelling other health and
safety issues.

5.

The IN should be applied to a wide range of health and safety issues in order to further
validate the technique and develop a toolbox of solutions for particular applications.

6.

The IN technique has been successful in moving the focus out from the conduct of
work activities to the wider circumstances through which risks are generated and
where strategic risk management controls are needed. It is therefore appropriate for
the IN technique to be used as a basis to develop more detailed insight into the nature
and role of Market influences as this are was considered to be of fundamental
importance by the workshop delegates. All aspects of economics, finance, insurance
and risk would need to be considered in relation to the industry structure(s) and
business practices. This would allow other policy areas that may be influential in risk
management such as corporate governance and the tensions between risk transfer and
risk retention to be investigated.
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APPENDIX A

DETAILED DISCUSSION OF THE
INFLUENCE NETWORK FACTORS
WORKSHOP 1

A1

A. FACTOR RATINGS - WORKSHOP 1

D1 – Competence
The knowledge and abilities required to use vibratory tools safely.
Poor

0

Workers cannot perform a task without direct instruction and supervision. They have
little or no knowledge of equipment functioning or of the potential risks of HAVS.
They have little or no understanding of their responsibilities in relation to HAVS.

Moderate

5

Workers can perform routine tasks efficiently, but sometimes at the expense of
exposure to harmful levels of vibration. If they are required to perform new tasks
with different tools the risks are greater. They have a basic understanding of their
responsibilities.

Excellent

10

Workers can perform any tasks with a full appreciation of what is required and the
possible risks of HAVS. They are considered experts in their trade / profession, able
to deal with a range of conditions. They are completely familiar with their
responsibilities as well as those of junior personnel.

Flip Chart

Commentary

Training varies with equipment regulations

Competence for use of hand tools in engineering
construction probably better than on general site (road
breakers etc)

Some types of equipment are susceptible to
how they are used e.g. masonry drills
Competence – knowledge of how to use /
type of vibration / measurement of effect
rating
Transient measure – competence difficult
to assess

Need to know techniques for particular tools – some tools
need instruction but other don't
Assumption that the use of some tools is obvious i.e. drill
Masonry drills – good example where applying pressure
makes performance worse – often it is assumed people
know how to use these tools
Varies with different regulations
Needs too much information to evaluate accurately how
much exposure has been endured
Need simple guide - what about the use of multiple tools
D1 dependent on D8
Use of tool ok, but best use of tool is not always intuitive
for efficiency, HAVS, long life
Rapid turnover of skilled labour means this is a key issue.
People will lie to get the job
Need information on the time that tools can be used for
Introduction of skills card may raise awareness but time
will push people and this will over-ride concerns about
exposure

Rating

Notes

A2

4-5

A3

D2 – Motivation
The strength and direction of human attitudes in relation to HAVS
Poor

0

Workers will express negative and pessimistic views about their jobs and conditions
which makes them withhold effort when it comes to safety. Workers do not
appreciate the risks of HAVS and so are not motivated to take remedial action.
Driven by money over health / HAVS concerns

Moderate

5

Workers will be neutral about their jobs and conditions; will respond to job demands
but will tend to be reactive when it comes to safety. They perform their duties with
care and attention most of the time but feel that some elements of their job are out
with their control. In such cases they may engage in tasks with HAVS risk.

Excellent

10

Workers will be positive and optimistic about their jobs and conditions and will
demonstrate a proactive attitude to safety in general. They are committed to high
quality work, and the prevention of HAVS which they have control over and gain
satisfaction from.
Put health before money

Flip Chart

Commentary

Motivation is money

The attitudes are applicable to health issues in general

Definition: Poor = motivated by money
and no consideration of HAVS

Workers would rather have the money and get on with the
job

Excellent = looking for optimum life with
minimum health impact

HAVS is viewed as tomorrow's problem
See collusion driving claims – attempts to structure a
claim for the future by putting down markers now
Motivation is money
Need to change definitions to reflect this

Rating

Notes

1

Individual doing job – system could protect worker but individual will not

A4

D3 - Team Working
The extent to which individuals in teams look out for each other's interests in terms of sharing HAVS
information and pointing out HAVS risks to each other.
Poor

0

People work on individual work fronts and rarely interact to talk about health. There
is negative peer pressure (with respect to health) in that people are expected to get on
with the work irrespective of risks and well intended advice is perceived as
interference.

Moderate

5

Casual grouping of personnel in teams. People sometimes discuss health in teams
and look out for each other in terms of certain more obvious hazards but not always
HAVS.

Excellent

10

Positive interaction within structured teams, with people actively looking out for
each others health including HAVS risks. There is positive peer pressure and advice
regarding HAVS is welcomed.

Flip Chart

Commentary

Replace safety with health in definitions

Need to emphasise health instead of safety
Toolbox talks discuss safety but health is not yet on
agenda

Rating

Notes

1–2

Not a live issues that people in teams would be attune to

A5

D4 - Situational Awareness / Risk Perception
The extent to which workers are aware of potential HAVS hazards and the associated risks.
Poor

0

Lack of awareness of HAVS hazards and disregard of HAVS risks in the work place
and for use of measures to prevent HAVS. HAVS is seen as a problem for the future
not the present.

Moderate

5

Acknowledgement of HAVS hazards and risks but little effort towards behaviour
modification.

Excellent

10

Clear recognition of HAVS hazards with appropriate behaviour modification to
compensate.

Flip Chart

Commentary

Rising level of awareness

Rising level of awareness

‘Won’t happen to me’ – no emotional link
between current work and long-term
damage

No link is apparent between what is being done today and
what will happen in the future
Health and safety are seen as costs

Complacency
Complacency is an issue – alertness is dulled due to
familiarity
Rating

Notes

5

A6

D5 – Fatigue / Alertness
The degree to which decision making is degraded, for example, through sleep deprivation, or excessive /
insufficient mental or physical activity, or drugs / alcohol. In the case of HAVS, this may lead to people
making poor judgements in relation to the safe use of tools.
Poor

0

People are inactive, drowsy, tired, drugged or intoxicated; poor judgements are made
when using vibratory tools.

Moderate

5

People are generally alert and vigilant. Capacity for work is normal, although certain
situations (such as prolonged periods of inactivity/excessive activity) may
temporarily affect capacity for work and lead to poor decisions.

Excellent

10

People are exceptionally alert, vigilant and attentive and will always make good
decisions about when and how long to use tools and for how long so as to minimise
the risk of HAVS.

Flip Chart

Commentary

Alertness dulled by complacency

The incidence of drugs throughout workplaces is
becoming an issue
Complacency about hazards would drag rating down

Rating

Notes

5

A7

D6 – Health (Lifestyle)
The extent to which lifestyle factors affect an individual's health.
Poor

0

The majority of the workforce smoke, drink more than the recommended weekly
allowance of alcohol , have a poor diet and get little exercise. As a result, health is
deteriorated and the risk of HAVS increased.

Moderate

5

Around half of the workforce have lifestyles which are detrimental to good health
and may increase the risk of HAVS.

Excellent

10

The majority of the workforce have lifestyles which promote good health.

Flip Chart

Commentary

No pre-employment medical

Virtually no pre-employment medical are carried out –
these are difficult due to the transient nature of the
workforce

Health vs. lifestyle issues
Predisposition – heredity

With short-term employment  little opportunity for
monitoring.

Poor data understanding
Ex-miners already suffering HAVS before joining.

Health vs. lifestyle – people have to be healthy to work
outside on construction work but often have poor
lifestyles
Predisposition to HAVS is unlikely to be disclosed as
people just want a job
Not clear what consequences would be if a worker was
assessed and found to have a pre-disposition to HAVS
Health professionals simply do not know about the extent
of pre-disposition to HAVS
Trade Unions would be resistant to health screening
questionnaires as members may be refused jobs
Health seen to comprise two parts – health and social
issues are different.
Susceptibility – living away from home / poor diet.
Rating

Notes

3

General health would lead to rating of 6/7 – increased risk of HAVS due to lifestyle is 3

A8

D7 – Communication
The extent to which the frequency and clarity of communications between workers are appropriate to
enable tasks to be performed with minimal risk of HAVS.
Poor

0

In relation to HAVS, communication is unclear, unreliable, too infrequent and
disregards literacy / language issues.

Moderate

5

In relation to HAVS, communication is usually clear, timely, and reliable, but
deteriorates occasionally.

Excellent

10

In relation to HAVS, communication is always clear, reliable, timely and appropriate
to literacy / language needs.

Flip Chart

Commentary

Little communication about HAVS

Often lone operations
Little communication between workers on HAVS

Rating

Notes

3

A9

D8 - Availability of Information / Advice
The extent to which people can access HAVS information that is accurate, up to date, relevant and
usable.
Poor

0

HAVS information is either out of date, unobtainable, irrelevant, incomplete or
difficult to interpret.

Moderate

5

HAVS information is obtainable and relevant, but at times is out of date.

Excellent

10

HAVS information is accessible, understandable, relevant, complete and up to date.

Flip Chart

Commentary

Type of information: specific to tool / use
or general information on health effects

Two types of information are required: Exposure to tool;
and the need for monitoring etc

Information not readily available

Type of information should be appropriate to the intended
recipient – e.g. MACE have picture of damaged hand

Presentation of information important
Provision of knowledge probably not even considered
Manufacturers information may be highly
optimistic
How can information be fixed into M/C ??

Level of information is basic
Manufacturers tool data is not considered to be reliable –
BT for example have their own figures and are now going
through taking site readings
Fix info into tool – for BT long term employees who work
with data systems off-site vibration information is stored
on the laptops they use
Do tests on relevant materials – for BT 90% of the time
breakers are used asphalt with the remaining 10% of the
time on concrete therefore use is relatively consistent – for
other trades great variability difficult to plan for
Key problem is there is no standard test
Best practice needs to be agreed and should include
induction in use of equipment, information attached to the
machine and the provision of meaningful data
Fuel tank affects damping of eqipment

Rating

Notes

2-3

Rating 2-3 generally but BT nearer 8 with steelwork near middle

A10

D9 - Compliance
The extent to which people would comply with or obey instructions, procedures, rules, risk assessments
or regulations which are designed to minimise the risk of HAVS.
Poor

0

HAVS rules, risk assessments, regulations and procedures are frequently violated,
either partially or not followed at all.

Moderate

5

HAVS rules, risk assessments and regulations are followed without consideration of
their appropriateness to the context.

Excellent

10

HAVS rules, risk assessments and regulations are complied with, but due
consideration to the appropriateness of circumstances and context is given.

Flip Chart

Commentary

Include risk assessment

Few rules out there to comply with

Little to comply with

BT has guidelines but are not certain of the extent of
compliance due to the remoteness of some sites

Little monitoring of compliance – likely
reasonable level
Regulations are high-level

Would people comply if there were rules – possibly
It was felt that if risk assessment raised issues then the
results would be complied with

Translation to workplace guidance
Regulations are high level - need translation
Not good – likely compliance with
guidance reasonable
Rating

Notes

6

If looking at regulatory compliance this would be 0, but compliance with interpretive
rules / workplace guidelines etc would be higher

A11

D10 - Availability of Suitable Human Resources
The relationship of supply to needs for suitable human resources to control the risk of HAVS.
Poor

0

There aren't enough personnel to allow effective job rotation. In addition, there are
insufficient numbers of personnel who are suitably trained in HAVS risk control.

Moderate

5

Sufficient human resources are available with the capacity to deal with some HAVS
risks but there is insufficient float to adapt to changes in the level of risk and several
problem areas are neglected.

Excellent

10

Personnel are readily available to deal with all aspects of HAVS risk.

Flip Chart

Commentary

Importance of rotation (of operatives)

Supply to need

Definition: supply to need

Distinction needs to be made between the long-term
employees and normal sites (the ratio of permanent to
transient workers is estimated to be about 20:80) – i.e. BT
workers are not on a job price whereas some contractors
want tool to work as fast as possible irrespective of HAVS
to get job done

Distinction between long-term employed
situations and normal construction sites
Equipment generally not being developed
to reduce problems

Job rotation
Some better performance may be available
at extra cost
Standard tests
requirements

but

not

performance

Safety is marketing feature rather than being developed
for safety – one manufacturer is going out and testing
tools in service
Usual driver for purchases is a special offer price

Gloves to keep warm – generally used, not
an issue

Vibration Accessories only offered following questions
from 'intelligent' purchaser - not as standard
HSE should target manufacturers to get at the problem –
contractors are an easy target
Should this be split into resources & tools (into D12)
Gloves used, but just keep hands warm, dry but do not
offer protection against vibration.

Rating

Notes

3

Because there is no provision for alternative personnel to share task

A12

D11 - Inspection and Maintenance
The extent and frequency with which equipment is inspected and maintained in order to minimise
vibration levels
Poor

0

Equipment is never or rarely inspected, serviced or maintained with vibration in
mind.

Moderate

5

Equipment is frequently inspected, serviced and maintained, but on occasion this is
poorly performed and the level of vibration is not considered.

Excellent

10

Equipment is inspected / maintained as directed by the manufacturer and to a high
standard consistently, which minimises the level of vibration when tools are used.

Flip Chart

Commentary

Maintenance not directed at minimum
vibration but at life extension

Very important but most users do not have the facilities to
test nor information on what to test or how

Difference between hired and owned
equipment

Hire companies maintain to higher standards to ensure
long life and replacement of bearings etc will have benefit
for reducing HAV as a by-product

Most users do not have capability to test
vibration performance

Contractor owned equipment often run down to the end of
its life
Not all equipment can be tested by hirers (e.g. road
breaking equipments) so this factor really only applies to
hand-held tools.
Testing tends not to be possible due to the lack of industry
capability

Rating

Notes

2-3

Most users do not test. BT have spare equipment to ensure rotation and a maintenance
team (Rating 5-10)

A13

D12 - Equipment Operability
The extent to which equipment can be safely operated with minimal risk of HAVS.
Poor

0

Equipment are of poor quality/grade and shoddily constructed. Vibration levels are
high.

Moderate

5

Equipment is made of reasonably high-grade materials; manufacture is quality
assured, but quality may not be consistent. The equipment has not been designed
with the end user in mind. Vibration levels may exceed safe levels.

Excellent

10

Equipment and materials are of high quality; manufacture is of the highest quality, is
consistent and is continuously being improved. The equipment is reliable and
performs consistently. The end user has been involved in informing the design
process. Vibration levels are low.

Flip Chart

Commentary

Conflict between vibration performance
and other aspects (e.g. weight / size)

Equipment is made to standards – whether these standard
are appropriate though is debatable

Selection of tools: European standards?

BT produces its own figures on tools effectively
quarantining some tools

Exposure standards?
Tools for the job versus vibration levels
Best use of equipment not always intuitive
Tools used in construction are not necessarily devised for
the specific construction purpose but are generic tools
applied to construction – choice driven by what is
available on market
People will select a larger tool to get the job done more
quickly even if vibration levels are worse.
Analogy with car safety – crash tests selling point, once
an optional extra now standard - some fleets are now
specifying on safety
Need employers to be motivated to provide things for
workers (people put their children in cars so may be
motivated to pay for safety – attitude different when
buying tools for own use)
French are taking hard line on breakers vibration
EC Directive on exposure - might just improve lab tests
rather than introduce tests for real world conditions
Machinery testing standards would enable comparison
between machines but would not enable exposure limits to
be ascertained
Rating

Notes

4

A14

D13 - Workplace Environment & External Conditions
Environmental factors such as temperature and congestion which exist in the place of work with the
potential to contribute to the risk of HAVS.
Poor

0

Temperatures are often low and restricted space means that awkward postures are
frequently adopted.

Moderate

5

Occasionally and transiently it may be necessary to work in cold conditions and
adopt awkward postures.

Excellent

10

All environmental factors are regularly at an optimum level, with infrequent and
minor deviations from this level. As such the work environment contributes little to
the risk of HAVS.

Flip Chart

Commentary

Factors: temperature / congestion

Combine with D14 to cover issues such as cold / wet /
congestion / duration
On site workers tend to use whatever tool is to hand
Construction is less controlled than manufacturing type
industries

Rating

Notes

3

A15

O1 - Recruitment / Selection
The system and procedures that facilitate the employment of personnel that are suited to the job
demands.
Poor

0

There is no pre-employment medical screening.

Moderate

5

Pre-employment medicals are common but not mandatory. They are not particularly
thorough in identifying those who may be at greater risk of HAVS.

Excellent

10

Pre-employment medicals are compulsory and are always carried out. Thorough
checks are made for HAVS pre-disposition.

Flip Chart

Commentary

(no comments)

When asked ‘Are you fit?’ worker is likely to respond yes
In some areas available workers (e.g. ex miners) may be
bringing HAVS into construction

Rating

Notes

1

A16

O2 – Training
The system that ensures that the workforce are aware of HAVS risk and know the precautions which
need to be taken.
Poor

0

There is little investment in staff training and health risks are not covered.

Moderate

5

There is a system of training personnel that is based on minimum legal requirements,
but does not cover HAVS in detail, only in passing. Most HAVS training is passed
on in an ad hoc fashion, e.g. on the job, as opposed to coming from a formal source.

Excellent

10

There is a system of identifying individual’s training needs and resources are made
available to ensure that the competence of the workforce is continually assured in
relation to HAVS and safety in general.

Flip Chart

Commentary

Patchy – Major contractor (could claim a
rating of 5), cascading to smaller firms

Training is patchy – training may be general without
specific mention of HAVS

Agencies beginning to provide this training

Starting to emerge – big companies taking lead but the
majority of workers are not covered
MCG has made a start laying down training requirements
etc. but does not specific to HAVS
Cascade effect is required from big contractors down
through the supply chain
HAVS needs to treated like noise & manual handling
where even small firms take care – consider joint
‘branding’ i.e. Noise / MH / HAVS
Some employment agencies now offer training
Commercial pressure implemented by MCG minimum
standards requirement
Mechanical sector has schemes

Rating

Notes

4

A17

O3 - Procedures
The system that ensures that there are explicit and clear method statements based on risk assessments for
conducting tasks and/or operations in a way which minimises the risk of HAVS.
Poor

0

There are no procedures in place to guide or inform personnel how to reduce the risk
of HAVS. Any procedures that are in existence do not represent actual tasks or are so
poorly presented / inaccessible as to render them ineffective. No consideration is
given to the resources required.

Moderate

5

There are procedures in existence, but they are of inconsistent quality: e.g. they may
be well presented but out of date.

Excellent

10

Procedures are systematically updated involving personnel whose responsibility it is
to perform the tasks. They are well presented, and organised and are effective in
reducing HAVS risk.

Flip Chart

Commentary

Include risk assessments (see planning) –
used to emphasize procedures to be used

Include risk assessments in definition
Few procedures available in relation to HAVS

Little in regulation to HAVS
Rating

Notes

3

A18

O4 – Planning
The system that designs and structures the work activities of personnel so as to minimise HAVS risk.
Poor

0

Planning is reactive and schedule driven with no regard to the risk from vibration.
HAVS risk assessments are not undertaken as part of work planning.

Moderate

5

Basic planning exists for work activities, but with little regard for HAVS. Some
HAVS risk assessments are undertaken only for tasks with obvious hazards and they
tend to lack detail.

Excellent

10

Planning to control HAVS is proactive and interactive for different work activities
and across all parties. HAVS risk assessments are an integral part of planning.

Flip Chart

Commentary

Risk assessments may recognise problem
but plan not modified to minimise / alter
risk

Task risk assessments are carried out but do not
necessarily relate to HAVS
The results of risk assessments should feed back into
procedures
The mechanism is there, but it is not really used

Rating

Notes

2

Rated in relation to HAVS. Overall planning process in terms of productivity is rated 7,
thus there is the potential to do something

A19

O5 – Incident Management and Feedback
The system of incident management that ensures high quality information is available for decision
making when and where it is required. Relates to the reporting and investigation of HAVS cases and
dissemination of the findings to prevent future occurrences.
Poor

0

There is no system of recording or collating information that is required for low risk
operations. There is no system or procedures for collecting information about HAVS
incidents that can be used to prevent further occurrences.

Moderate

5

Information is recorded and collated, but may not reach its intended recipients in
time, or may be degraded in quality. Information regarding HAVS is collated, but
the recording may be distorted.

Excellent

10

Information is recorded and collated in a clear and comprehensible manner; it
reaches its intended recipients without having suffered degradation. HAVS incident
recording systems are bias free, and enable steps to rectify and prevent further
incidences from occurring. The information is actively used in decision-making and
feedback.

Flip Chart

Commentary

Little monitoring

Exposure monitoring is the important thing here

Reporting systems in place (RIDDOR)

Likely to come from GP after visit

High level of underreporting

Reporting system in place (RIDDOR) but is rarely used

No feedback at site level

The delay in reporting due to latency of condition also an
issue

Rating

Notes

2

A20

O6 – Management / Supervision
The system that ensures the workforce are adequately managed/supervised in a way which reduces the
risk of HAVS.
Poor

0

There is poor provision for HAVS on management and supervision agendas. Human
and hardware resources are often used inappropriately which increases HAVS risk.

Moderate

5

There are effective management procedures for HAVS and supervision of the
problem is helpful and appropriate although seldom proactive.

Excellent

10

Management and supervision systems are proactive in controlling the risks of HAVS.
To this end, resources (human and hardware) are used appropriately.

Flip Chart

Commentary

Management do not have to discharge this
responsibility (management are devoid of
information and so it is difficult for them to
discharge responsibility)

Management do not have sufficient information to
discharge role
The majority of people work alone and, as such, are not
being supervised
The concern tends to be that worker is getting on with the
task rather than how he is doing the task
Supervision can be a key to ensuring that people use the
right tool (not just biggest / quickest) tool

Rating

Notes

2-3

Scope to do better

A21

O7 – Communications
The system that ensures that appropriate HAVS information is effectively identified, collected and
communicated throughout the organisation taking account of language and literacy.
Poor

0

There are no systems or procedures for the identification of HAVS information
requirements and no thought is given to how this information might be stored or
communicated.

Moderate

5

There are systems in place for gathering and communicating HAVS information, but
breakdowns occur.

Excellent

10

There is a system and structure in place to ensure the effective collation and
dissemination of HAVS information. This information is received and understood by
those who need it when it is required.

Flip Chart

Commentary

Need to include language problems in
communications strategy

Language / literacy issues to be in communication
strategy - issue in SE with East Europeans

Little HAVS publicity

Scope to increase awareness through associations issuing
posters / fliers

Not seen as high priority
HAVS has not been seen as being a high priority and, as
such, the issues have not been communicated
Concern is being raised from the top because of legal
responsibilities on directors
At site level the principal concern is with absenteeism, but
in construction the cause is often unclear (are they sick or
on another job) – it is cheaper to let this happen than
monitor cause of absenteeism
Workers are only typically paid for the time that they are
in attendance
Rating

Notes

2

A22

O8 - Health Culture
Product of individual / corporate values, attitudes, and patterns of behaviour that determines the
commitment to preventing HAVS in the workplace.
Poor

0

HAVS has little or no priority. There is apathy towards HAVS which stifles the
passing of relevant information. A blame culture exists where HAVS is someone
else's responsibility. Failure to control HAVS is either ignored or covered up.
Management are resistant to new ideas for controlling HAVS.

Moderate

5

HAVS only has a high priority to the extent it maintains image. Information is often
ignored, responsibility is confined to a few people, dissemination of information is
not encouraged and HAVS risks usually lead to local repairs. People are only
proactive now and again and this is not always well received.

Excellent

10

HAVS is a high priority and is openly addressed. Information is actively sought,
responsibility is shared, dissemination is rewarded, failure leads to inquiries and/or
reforms without blame and new ideas for controlling HAVS are welcomed.

Flip Chart

Commentary

Apathy

Apathy

Influence of overseas (U.S.) owners in a
few cases

Depends on company ownership – this would be a higher
profile issue in US companies

Some industry association provide health
cover
e.g.
Electrical
Contractors’
Association / HVCA

What about BUPA health monitoring for data
ECA and HVCA offer BUPA to membership (including
workers)
BUPA schemes may not be offering health surveillance
It is difficult to measure absenteeism because 90% of
workers are only paid when they are there

Rating

Notes

1

A23

O9 - Equipment Purchasing
The system that ensures that low vibration tools are available.
Poor

0

There is no budget, system or procedure for acquiring and specifying low vibration
tools or machinery. Money that is available facilitates the purchase of the cheapest
available equipment that rarely suits the user’s requirements.

Moderate

5

There is a purchasing policy for low vibratory tools but it is prone to manipulation by
equipment manufacturers who desire to sell the most expensive items: equipment
may have diverse functionality, but it does not necessarily meet user requirements or
comply with guidance on safe vibration levels.

Excellent

10

The purchasing policy results in equipment purchases of high specification with
appropriate levels of vibration that meet safety requirements.

Flip Chart

Commentary

Influence of ‘special offers’ – cheapest
available

Price is everything
Generally no purchasing policy with respect to HAVS

No measurement of value
Difficult to dispute manufacturers data
Moderate definition should include the definition from
‘low’
Special offers on power tools are prevalent
The information on HAVS that is available to the
purchaser is not particularly useful anyway
Employers need to be motivated to provide ‘good’ tools
for workers
Direct cost savings affect buyers’ bonuses - savings of
potential ill-health claims do not
No value measurement is available in terms of potential
claims ( possibly not quantifiable?)
Once major contracts have been placed (say for 3 years)
there is no incentive for supplier to improve
Rating

Notes

4

A24

O10 - Inspection and Maintenance
The system that ensures equipment and tools are maintained in good working order so as to minimise
vibration levels.
Poor

0

There is no system of maintenance or inspection. The operational life of equipment is
frequently exceeded. Any repairs are aimed at maintaining working progress but not
at preventing further equipment degradation.
These deficiencies lead to
unnecessarily high levels of vibration.

Moderate

5

Systems of maintenance and inspection conform to minimum requirements.
Equipment is maintained past its operational life to avoid new purchases. The
quality of maintenance is variable and vibration is higher than need be for some
tools.

Excellent

10

Systems of maintenance and inspection surpass minimum requirements. Equipment
is operated up to its operational life, and then is updated or replaced. Procedures
cover maintaining tools to minimise vibration.

Flip Chart

Commentary

Increasing awareness leading to more
worker feedback

Need something similar to standard tests for electrical
equipment to ensure that the equipment still fit for its
intended purpose

Tool (rather than equipment) sharpness /
efficiency of bit – important factor
No inspection ‘opportunity’
electrical equipment

as

for

How should testing be done – in what conditions?
Operational maintenance (is it still sharp?), is the key
driver for maintenance (i.e. so that the tool does the job
quickly) as trigger time is affected by bluntness
BT emphasises the importance of changing bits etc for
HAVS reasons, but on a typical site the individual
subcontractor will be paying for replacements
On small sites there may not be the facilities to get the
edges sharpened etc
Are tools still achieving manufacturers specification with
time - what about periodic check by manufacturers
Operators are not always sure if the problem is with the
equipment or the material being drilled / cut
Heightened awareness of issue can lead to increased
complaints on equipment condition
Bits tends to be changed rather than tool maintained
Often there are no inspection opportunities unless the
tools go back into the store regularly
Hire tools maintained to ensure longevity (with HAV
benefits).

Rating

Notes

2–3

For HAVS (7-8 for operability)

A25

O11 – Method of Payment
In the context of HAVS, the method by which workers are paid.
Poor

0

The majority of workers are paid by the hour or according to performance which
encourages them to use vibration tools for longer than is safe.

Moderate

5

About half the workforce are on piecework and as a result use vibration tools longer
than they should.

Excellent

10

The majority of the workforce are paid a weekly or monthly salary and so do not feel
under pressure to use vibration tools for long periods.

Flip Chart

Commentary

Hourly paid / piece work / bonuses
override other considerations

Tunnellers are well paid and would not want to give up
their jobs to take lower paid ones

Money overrides other considerations

The method of payment (piecework) makes controls
difficult as getting the pay is the over-riding issue

Mid rating – irregular rather
unscheduled or lack of regular

than
Long term ‘employed’ workers can take out time to
minimise HAVS without affecting their pay
Breaks are not considered long enough to make a
significant difference
No attempts are generally made to provide breaks in work
activity or have multi-skilled workers for job rotation

Rating

Notes

2

Pay mechanism works against HAVS reduction measures

A26

O12 – Process Design
The extent to which safe methods of work are incorporated within design plans for construction
activities.
Poor

0

Design takes no account of hazard. Designers do not have experience of usage.

Moderate

5

Design recognises hazard.

Excellent

10

Design has eliminated HAVS risk.

Flip Chart

Commentary
In the South West there is now little use of power tools to
break pile heads - alternatives are used instead
This is an area where use of tools could be eliminated
Could be done, but designers do not appear to consider
the issues
Designers need information (glossary) of alternative tools
and techniques to encourage them to consider alternatives

Rating

Notes

2

(I had 1)

A27

O13 – Equipment Design
The process of engineering and ergonomic design (conceptual and detailed) of the equipment to ensure
vibration levels are as low as reasonably practicable.
Poor

0

There is no coordination between designers, nor explicit recognition of, safe methods
of construction to minimise vibration.

Moderate

5

The design process is carefully managed, and attempts are made by designers to
address safety issues in as far as experience allows to deliver tools with levels of
vibration which meet minimum requirements.

Excellent

10

Designers take full account of safety matters by identifying hazards, assessing the
risks and then eliminating the hazards or reducing the risks at the design stage.
There is coordination between designers of all disciplines and consultation with the
end-users in order to minimise vibration levels.

Flip Chart

Commentary

Designers not addressing the issue
Designers do not have knowledge of
construction usage

Designers do not have awareness of what end use may be
- what is appropriate for manufacturing is not appropriate
for construction (e.g. tools get clogged up in dusty
conditions so HAVS performance may deteriorate)

Many tools manufactured for other
purposes (drills / angle grinders / disk
cutters)

However, some tools are designed specifically for
construction activities e.g. concrete vibrators and wacker
plates

HAVS beginning to become sales aid

HAVS was not considered to be addressed by all
designers, however purchasers are not asking for it to be
considered

Some construction tools designed to
compact / vibrate – what can be learnt from
them?

Reduction of HAVS is not considered to be a strong
enough selling point yet
Only one company has provided data across range of tools
Isolating individuals from vibrating components is a
possibility
Need to distinguish between those tools which are
designed to vibrate and those that vibrate as a side-effect
Over compaction of backfill increases the amount of
vibration that the operator is subjected to

Rating

Notes

3

A28

P1 – Contracting Strategy
The health and safety implications and considerations of safety associated with the contracting strategy.
In particular, are potential contractors asked about their policy in relation to HAVS?
Poor

0

Contracts meet no more than minimum legal requirements on safety. There is no
consideration of safety in contractor evaluation or award criteria. The overarching
strategy is for minimum cost and avoidance of liability. Attempts are made to pass
responsibility for safety as far down the contractual chain as possible. Contracting is
fragmented with multiple levels of subcontracting without clear lines of
responsibility and accountability for safety. Those carrying out the work, particularly
the self-employed or small organisations, are unclear of their responsibilities.
Contractors normally take no measures to minimise the risk of HAVS.

Moderate

5

Contract procurement specifications explicitly address specific safety requirements.
Safety is included in contractor evaluation criteria, but may be secondary to cost.
Whilst no attempt is made to ‘offload’ responsibility for safety, it is not clear what
the safety responsibilities of each party are. As such, contractors do not always fulfil
their responsibilities with regard to HAVS.

Excellent

10

There is a strong emphasis on safety through contract procurement, and safety
considerations affect contracting strategy. Safety requirements are identified for all
stakeholders and include recognition of interface issues and change control. Safety is
a primary consideration in contractor evaluation and contract award (in respect of
contractor proposals and health and safety record). The contractual arrangements are
such that the responsibility for safety of each party is appropriate to their role. The
communication of responsibility is clear and obvious. Contractors have clear
policies and procedures for HAVS.

Flip Chart

Commentary

No corporate knowledge of risks

Tendering now puts emphasis on safety, but there is no
mention of heath

Very little re. health
No incentive for concern with health –
long-term
problem
–
short-term
employment
Diminishing / aging workforce
increasingly valuable for future

–

Safety information provided to meet a threshold but not a
significant factor in contract evaluation
No corporate knowledge of risks
Industrial disease information is not asked for
Disease will not cause site disturbance

Rating

Notes

3

More proactive in terms of safety but not health

A29

P2 - Ownership and Control
The extent to which the corporate body takes control over sustained safety performance including
consideration of HAVS.
Poor

0

Directors are disinterested in taking responsibility for safety either within their own
organisation or in working with clients or contractors.

Moderate

5

Directors delegate responsibility for safety but take little direct interest and do not
always provide the resources needed to tackle HAVS. Regulatory targets are
followed but there is little or no proactive activity.

Excellent

10

There are clear roles and responsibilities from the top of the organisation downwards
regarding the control of safety. The Directors embrace their safety responsibility:
challenging HAVS targets and initiatives are set and contractors/clients are expected
to cooperation at all levels is expected and encouraged. A commitment to safety is
visible and transparent throughout the company.

Flip Chart

Commentary

(no comments)

Newspaper article showed 500 top company chiefs say
safety is not a priority – hence there is little chance for
health issues
Directors were viewed as not being interested even in very
big companies

Rating

Notes

1

A30

P3 - Company Culture
Culture within an organisation consists of assumptions about the way work should be performed; what is
and what is not acceptable; what behaviour and actions should be encouraged and discouraged and
which risks (e.g. HAVS) should be given most resources.
Poor

0

The style of behaviour that is accepted is aggressive or defensive. Management style
is either laissez-faire or autocratic. Decision-making is top down or is disorganised
and confused. Short-term profit policies prevail to the extent of ignoring HAVS
risks.

Moderate

5

Practices are pursued that have a minimum determent to profits, comply with the law
and seek to maintain a clean public image, but fail to prevent risks from HAVS from
occurring.

Excellent

10

Decision-making is by consultation and management style is empowering and
delegating. Investment is seen as key to securing long-term goals. There is a strong
emphasis on the value of employees, mutual respect and concerns for safety, with
commensurate standards for behaviour and continuing goals for improvement.
Safety is a high priority which includes an active program to control HAVS.

Flip Chart

Commentary

Client not interested

Relates to the culture of the main contractor, the client
was not considered to be interested on big projects

Contractors do not recognise issue
Governed by ignorance
Rating

Notes

1–4

Rating of 1-4 (small to large sites but patchy)

A31

P4 - Organisational Structure
The extent to which there is definition of who is responsible for HAVS considerations within and
between organisations.
Poor

0

HAVS roles and responsibilities are not clearly defined, with no regard to interface
communication issues or cooperation.
Assessment of the performance of
organisations / departments is solely against financial considerations. Relationships
are confrontational and competitive.

Moderate

5

There is some definition of HAVS roles and responsibilities but there may be gaps
particularly in respect of interface issues. Assessment of performance is inconsistent
and may / may not include considerations of factors other than financial.

Excellent

10

HAVS roles and responsibilities are clearly defined, with explicit consideration of
interface communication and cooperation issues. Assessment of the performance of
organisations / departments uses a balanced score card across a range of factors
including safety and profitability.
Relationships are open and constructive
encouraging continuous mutual improvement.

Flip Chart

Commentary

For HAVS very little consideration

Very broad description for specific task.

Rating

Notes

2

A32

P5 –Safety Management
The extent to which control of HAVS is built into the safety management system.
Poor

0

Policies either do not exist or do not have explicit objectives as to the manner in
which HAVS risk should be reduced. There are no clearly written roles and
responsibilities in relation to HAVS. The SMS either does not exist or fails to
implement systems such as formal HAVS risk assessments, permits to work, incident
feedback etc. There are no management procedures for monitoring/evaluating
HAVS.

Moderate

5

There are broad policies and procedures regarding HAVS but most responsibility is
delegated to middle management. Safety systems are implemented at a basic level.
The SMS is not actively maintained and review of HAVS is infrequent.

Excellent

10

Clear policies exist with explicit objectives regarding HAVS. There are clearly
defined roles and responsibilities for HAVS in the SMS. Safety management is
evident in all aspects of the operations by workers and management at all levels. The
system to control HAVS is comprehensive, is audited and reviewed for continuous
improvement on an ongoing basis.

Flip Chart

Commentary

Not specifically covered

Noise and manual handling are covered but not HAVS
(unless there is some prior experience)
Other problems are ahead in the queue for attention
There is considered to be a gap between high level
policies and translation in workplace

Rating

Notes

2

A33

P6 - Labour Relations
The extent to which there is a harmonious relationship between the management and the work force. It
also concerns the extent to which there is the opportunity for workers to affiliate with associations active
in defending and promoting their welfare, and the extent to which there is a system in place for pay
negotiation.
Poor

0

The climate between the workers and management is hostile and conflict prone.
Management never consults the workforce. Union affiliation is not permitted and
thus no collective bargaining structures exist. There is exploitation of the workforce
by the employer with little or no provision for the workforce’s welfare, health and
safety. As such, the workforce are at an unacceptable risk of HAVS.

Moderate

5

A system is in place that facilitates negotiations between management and
employees. However, it receives minimal commitment from the employer, and is
regarded sceptically by the employees and as a result issues such as HAVS may be
overlooked. Employees are able to associate with a very restricted range of union /
professional bodies.

Excellent

10

There is full consultation of the workforce on all matters involving safety and HAVS
is an important consideration in this process. Choice of professional / union
association is open, and negotiation on pay and conditions is frequent, productive,
and fair.

Flip Chart

Commentary

Unions becoming interested

Push by Trade Unions, but they don't represent everybody
and may have their own agenda.

Not pay but IR negotiations
Becoming a claims issue?
Rating

Unions were considered to have more of a claims role
than a pay role

Notes

1

A34

P7 – Company Profitability
The extent to which the company is subject to competition over market share and constrained as to the
price that they can charge for the services offered.
Poor

0

Poor market (share) or falling demand for products or services. An increasing cost of
operations is set against the decreasing rates or prices chargeable for activities,
forcing contractors to reduce unnecessary expenditure and cut corners. This may
lead to the running down of equipment to levels when vibration creates a hazard to
health.

Moderate

5

Reasonable and stable returns.

Excellent

10

Good returns with growing market (share) with sustained profits enabling investment
in low vibration tools.

Flip Chart

Commentary

Driven by tender price

Related to setting the ‘right’ tender price
More expensive tools cut into profitability
The key issue is survival not profitability
Generally investment will not be considered

Rating

Notes

1

A35

E1 – Political Influence
The profile of, and practices within, Governments related to the industry.
Poor

0

Political instability and/or detachment from important issues within the industry. No
active measures to influence safety. The benefit system does not recognise HAVS
which affects the way in which the disease is perceived by the workforce.

Moderate

5

Stable political environment and/or recognition of the industry under the pretext of
‘public interest’. Passive reference to HAVS in procurement policy.

Excellent

10

Elevated profile for the industry with HAVS receiving mention. High-level political
involvement and resulting empowerment of the regulator. Fiscal policies supporting
prosperity of the industry and procurement policy emphasising safety. Benefit
system compensates HAVS.

Flip Chart

Commentary

Low political priority

Low political priority – attention is only paid if risks are
high

Too small an issue
Too small an issue
No influence on procurement
There may be a large benefit issue if there is a ‘time
bomb’ effect – this could be the route to get attention.
No influence on procurement
Rating

Notes

1

A36

E2 – Regulatory Influence
The framework of HAVS regulations governing the industry and the profile and actions of the Regulator
in relation to HAVS.
Poor

0

HAVS regulations are weak and do not impinge on the day-to-day practices for all
stakeholders. The inspectorate is under-resourced and thus unable to influence the
incidence of HAVS.

Moderate

5

There are established HAVS regulations for which compliance is checked but the
regulator is under-resourced or unwilling to take effective actions, thus rules are
inconsistently subscribed to, implemented or enforced.

Excellent

10

HAVS regulations are effective and focus industry attention with a strong and
proactive Inspectorate encouraging improvements and strong enforcement deterring
transgressions. Regulatory policy in relation to HAVS is pro-active and pre-empts
potential problem areas.

Flip Chart

Commentary

FOD priority area ~2 years

Very little was being done 5 years ago, but now there is a
better understanding

Do not need more regulations
Regulations are there but better information is needed
Exposure figures are a problem.
All of the construction inspectors will be looking at
HAVS next year
PUWER / HSW / CDM – where / which Regulations
drive attention to HAVS
Rating

Notes

5

A37

E3 - Market Influence
The commercial and economic context affecting the industry.
Poor

0

Conditions such that, due to work overload of work or so little work, margins are
squeezed, and corners are cut with respect to safety. There is less money to provide
resources to look at HAVS.

Moderate

5

Continued application of safety measures and risk evaluations but inadequate time or
financial margins for renewed investment. HAVS programmes only partially funded
with little or no follow up.

Excellent

10

A commercial environment with a balance of workload / availability and return to
enable investment in safety to be made. Funding is available for comprehensive
HAVS projects.

Flip Chart

Commentary

Insurance element – blunt ins ‘qualified
contractor’

Majority of companies do not address Health and Safety
in their annual reports
Insurance should be mentioned in the definition of this
factor
A way of addressing the problem would be to only
provide insurance if certain standards were met
Insurance is a blunt instrument in the case of disease
Lack of standards is a problem.
Claim may come 15 years after the primary exposure and
will fall on the current employer not where most exposure
happened
Some insurers have stopped insuring the bigger
contractors as they are unable to make a profit from them
(as the major contractors have the purchasing power to
push premium levels down)

Rating

Notes

2

A38

E4 – Societal Influence
Aspects of the community and society at large, which bear upon organisations and workers.
Poor

0

Low public regard for industry and / or low concern for the welfare of workers.
Blame culture in society is manifest in workplace which hinders safety and promotes
unwarranted compensation claims which distorts picture.

Moderate

5

Neutral attitude to industry and safety of the workers.

Excellent

10

Highly valued industry with respect for the skills and societal contribution, and
concern for workers’ welfare.

Flip Chart

Commentary

Not generally recognised

Not recognised in society at large as an issue

Rating

Notes

2

A39

APPENDIX B

DETAILED DISCUSSION OF THE
INFLUENCE NETWORK FACTORS
WORKSHOP 2

B1

B. FACTOR RATINGS - WORKSHOP 2

D1 - Individual Competence
The knowledge and abilities required to use vibratory tools safely.
Poor

Workers cannot perform a task without direct instruction and supervision.
They have little or no knowledge of equipment functioning or of the potential
risks of HAVS. They have little or no understanding of their responsibilities in
relation to HAVS.

Moderate

Workers can perform routine tasks efficiently, but sometimes at the expense of
exposure to harmful levels of vibration. If they are required to perform new
tasks with different tools the risks are greater. They have a basic
understanding of their responsibilities.

Excellent

Workers can perform any tasks with a full appreciation of what is required and
the possible risks of HAVS. They are considered experts in their trade /
profession, able to deal with a range of conditions. They are completely
familiar with their responsibilities as well as those of junior personnel.

Flip Chart

Commentary

Need simple information

Need simple information combined with simple
messages in training.

Daily dosages
Coloured stickers
Know it's an issue - don't know how to deal with
it - too difficult.
Rating

Notes

4

4-5

B2

D2 – Motivation
The strength and direction of human attitudes in relation to HAVS
Poor

Workers will express negative and pessimistic views about their jobs and
conditions which makes them withhold effort when it comes to safety.
Workers do not appreciate the risks of HAVS and so are not motivated to take
remedial action. Motivation is driven by money over health / HAVS concerns.

Moderate

Workers will be neutral about their jobs and conditions; will respond to job
demands but will tend to be reactive when it comes to safety. They perform
their duties with care and attention most of the time but feel that some elements
of their job are out with their control. In such cases they may engage in tasks
with HAVS risk.

Excellent

Workers will be positive and optimistic about their jobs and conditions and
will demonstrate a proactive attitude to safety in general. They are committed
to high quality work, and the prevention of HAVS which they have control
over and gain satisfaction from. Health is put before money.

Flip Chart

Commentary

Depends on site culture

Workers mindful of risks but sometimes have to get
on with the job.

General awareness
Sometimes no other way to do job.
Wide range.
Wide range from best to worse.
Issue is attitude to Health and Safety overall not
specifically to HAVS.
Depends whether job is on price or day work.
Rating

Notes

5

4-5

D3 - Team working
The extent to which individuals in teams look out for each other's interests in terms of sharing HAVS
information and pointing out HAVS risks to each other.
Poor

People work on individual work fronts and rarely interact to talk about health.
There is negative peer pressure (with respect to health) in that people are
expected to get on with the work irrespective of risks and well intended advice
is perceived as interference.

Moderate

Casual grouping of personnel in teams. People sometimes discuss health in
teams and look out for each other in terms of certain more obvious hazards but
not always HAVS.

Excellent

Positive interaction within structured teams, with people actively looking out
for each others health including HAVS risks. There is positive peer pressure
and advice regarding HAVS is welcomed.

Flip Chart

Commentary

B3

D3 - Team working
(no comments)

‘White Van’ side probably does have poor teamwork
Wide range here
Separate business from ‘team’

Rating

Notes
2–5

B4

D4 - Situational Awareness / Risk Perception
The extent to which workers are aware of potential HAVS hazards and the associated risks.
Poor

Lack of awareness of HAVS hazards and disregard of HAVS risks in the work
place and for use of measures to prevent HAVS. HAVS is seen as a problem
for the future not the present.

Moderate

Acknowledgement of HAVS hazards and risks but little effort towards
behaviour modification.

Excellent

Clear recognition of HAVS hazards with appropriate behaviour modification to
compensate.

Flip Chart

Commentary

(no comments)

Agree with discussion from workshop 1

Rating

Notes

5

D5 - Fatigue / Alertness
The degree to which decision making is degraded, for example, through sleep deprivation, or excessive /
insufficient mental or physical activity, or drugs / alcohol. In the case of HAVS, this may lead to people
making poor judgements in relation to the safe use of tools.
Poor

People are inactive, drowsy, tired, drugged or intoxicated; poor judgements are
made when using vibratory tools.

Moderate

People are generally alert and vigilant. Capacity for work is normal, although
certain situations (such as prolonged periods of inactivity/excessive activity)
may temporarily affect capacity for work and lead to poor decisions.

Excellent

People are exceptionally alert, vigilant and attentive and will always make
good decisions about when and how long to use tools and for how long so as to
minimise the risk of HAVS.

Flip Chart

Commentary

(no comments)

Social side may have an affect on alertness as well as
commuting
Generally agree with rating from Workshop 1

Rating

Notes

4-5

B5

D6 - Health (Lifestyle)
The extent to which lifestyle factors affect an individual's health.
Poor

The majority of the workforce smoke, drink more than the recommended
weekly allowance of alcohol , have a poor diet and get little exercise. As a
result, health is deteriorated and the risk of HAVS increased.

Moderate

Around half of the workforce have lifestyles which are detrimental to good
health and may increase the risk of HAVS.

Excellent

The majority of the workforce have lifestyles which promote good health.

Flip Chart

Commentary

Problem of selection on basis of medical human rights

Pre employment medical - is there a human rights
issue here? Can you stop someone getting a job due
to lifestyle health?

Medical - post employment
People likely to lie in medical anyway
Direct link from government to life style
Selection - threat of civil litigation
Little opportunity to reassign to low risk work

Some employers give medicals after they have
employed a worker (during the probationary period)
Nuclear industry screens for drugs and alcohol. It's
then a part of managing the risk to your workers
Not necessarily good
employment medical

justification

for

pre

Influence from E1 to D6
Threat of civil litigation so more desirable to not have
people who are susceptible rather then re-assign them
to other work
Limited pool of workers already without extra criteria
Not a clear cut issue - some people may be able to
cope with some work with vibration tools
Why doesn't government take lead in employment
medicals?
This would take the pressure of
companies. Would probably have to be every year.
Some companies have long-term employees e.g.
Gleesons - up to 30 years
There are discussions about national a national
occupational health team in construction (MCG
Scheme).
Rating

Notes

3

B6

D7 - Communications
The extent to which the frequency and clarity of communications between workers are appropriate to
enable tasks to be performed with minimal risk of HAVS.
Poor

In relation to HAVS, communication is unclear, unreliable, too infrequent and
disregards literacy / language issues.

Moderate

In relation to HAVS, communication is usually clear, timely, and reliable, but
deteriorates occasionally.

Excellent

In relation to HAVS, communication is always clear, reliable, timely and
appropriate to literacy / language needs.

Flip Chart

Commentary
Wide range between worst and best.
May be forced to communicate through toolbox talks
etc.
Communication more likely on noticeable things less
so on HAVS.

Rating

Notes

3

B7

D8 - Information / Advice
The extent to which people can access HAVS information that is accurate, up to date, relevant and usable.
Poor

HAVS information is either out of date, unobtainable, irrelevant, incomplete or
difficult to interpret.

Moderate

HAVS information is obtainable and relevant, but at times is out of date.

Excellent

HAVS information is accessible, understandable, relevant, complete and up to
date.

Flip Chart

Commentary

Available data - difficult / complicated  no use
to understand the problem

No distinction between data and information - a lot of
technical data is available, but this is rarely turned
into information that people can use - what is
available is difficult and complicated.

Toolbox talks can be used to explain the problem
in simple terms.
Information being provided to 'cover back'.

HAVS training needs to be as simple as possible,
only providing what people need to know, not
everything

Standard tests not representative of usage.
Some people have heard of HAVS but do not know
what it is
There is a need to know what risks are associated
with tools and how long they can be safely used for
Some people who have been in companies for 20
years would not know initial signs of HAVS
There are some responsible companies who have tool
box talks on the subject and medical questionnaires
etc. based on HSG 88 – however, there are many who
do not
Manufacturers info often not useful/easy to interpret
as it does not necessarily relate to how the tools will
be used in practice
Safety managers must use best judgement.
Rating

Notes

4

Steelwork fabrication – 8 to 9
Industry as a whole – 4

B8

D9 – Compliance
The extent to which people would comply with or obey instructions, procedures, rules, risk assessments
or regulations which are designed to minimise the risk of HAVS.
Poor

HAVS rules, risk assessments, regulations and procedures are frequently
violated, either partially or not followed at all.

Moderate

HAVS rules, risk assessments and regulations are followed without
consideration of their appropriateness to the context.

Excellent

HAVS rules, risk assessments and regulations are complied with, but due
consideration to the appropriateness of circumstances and context is given.

Flip Chart

Commentary
Generally, if someone is told not do something then
they will comply
Clients frequently set rules in the ECIA areas of work

Rating

Notes

6

B9

D10 - Suitable Human Resources
The relationship of supply to needs for suitable human resources to control the risk of HAVS.
Poor

There aren't enough personnel to allow effective job rotation. In addition, there
are insufficient numbers of personnel who are suitably trained in HAVS risk
control.

Moderate

Sufficient human resources are available with the capacity to deal with some
HAVS risks but there is insufficient float to adapt to changes in the level of
risk and several problem areas are neglected.

Excellent

Personnel are readily available to deal with all aspects of HAVS risk.

Flip Chart

Commentary

Not possible in current way of working  not
easy.

Job rotation is very expensive - doubling expense.
Practical
complexity
presents
considerable
management challenge as the amount of labour
available is typically limited
Some organisations might say that they use job
rotation, but they typically do not have enough
workers
The safe exposure limits may be as little as 20
minutes for some tools – hence, job rotation can only
play small part in addressing the problem

Rating

Notes

2

B10

D11 - Inspection and Maintenance
The extent and frequency with which equipment is inspected and maintained in order to minimise
vibration levels.
Poor

Equipment is never or rarely inspected, serviced or maintained with vibration
in mind.

Moderate

Equipment is frequently inspected, serviced and maintained, but on occasion
this is poorly performed and the level of vibration is not considered.

Excellent

Equipment is inspected / maintained as directed by the manufacturer and to a
high standard consistently, which minimises the level of vibration when tools
are used.

Flip Chart

Commentary

Low cost equipment not maintained, replaced

In steel fabrication equipment not worth repairing,
cost of equipment is such that you would buy new
instead of repairing what is the replacement criteria
though

No specific consideration of deteriorating
vibration

Difficult to say if you have made an improvement
through maintenance

Need quick test method.

Testing has to be done by companies - manufacturers
data cannot be relied on (claims of some grinder
manufacturers).
No contingency built into values
Need maintenance plan but don't worry too much
about figures.
Increase in vibration due to wear is gradual it is
difficult to judge when vibration may be unsafe
In some instances new tools have had worse
performance than the ones that they replaced
There is a need for a simple measure to know when
tool should be maintained or replaced, perhaps a
diagnostic tool for store men - however; it depends on
what the tool is to be used for.
Problem that tools don't belong to anyone but they
belong to the company – it is especially difficult to
control subcontractors
Rating

Notes

2

Extremely variable from responsible organisations to ‘white van man’

B11

D12 - Equipment Operability
The extent to which equipment can be safely operated with minimal risk of HAVS.
Poor

Equipment are of poor quality/grade and shoddily constructed.
levels are high.

Vibration

Moderate

Equipment is made of reasonably high-grade materials; manufacture is quality
assured, but quality may not be consistent. The equipment has not been
designed with the end user in mind. Vibration levels may exceed safe levels.

Excellent

Equipment and materials are of high quality; manufacture is of the highest
quality, is consistent and is continuously being improved. The equipment is
reliable and performs consistently. The end user has been involved in
informing the design process. Vibration levels are low.

Flip Chart

Commentary

No equipment meets 2.5m/s2 standard

No kit with vibration level less than 2.5m/s2 criterion
in \European Directive (3.7m/s2 is the best value
achieved by NuSteel in their tests)

Poor information from manufacturers
Need more practical test
Rating

Notes

4

D13 - Workplace Environment
Environmental factors such as temperature and congestion which exist in the place of work with the
potential to contribute to the risk of HAVS.
Poor

Temperatures are often low, and restricted space means that awkward postures
are frequently adopted.

Moderate

Occasionally and transiently it may be necessary to work in cold conditions
and adopt awkward postures.

Excellent

All environmental factors are regularly at an optimum level, with infrequent
and minor deviations from this level. As such the work environment
contributes little to the risk of HAVS.

Flip Chart

Commentary
By necessity work is outside

Rating

Notes

4

B12

O1 - Recruitment and Selection
The system and procedures that facilitate the employment of personnel that are suited to the job demands.
Medical screening is carried out to identify workers with increased risk of HAVS.
Poor

There is no pre-employment medical screening.

Moderate

Pre-employment medicals are common but not mandatory. They are not
particularly thorough in identifying those who may be at greater risk of HAVS.

Excellent

Pre-employment medicals are compulsory and are always carried out.
Thorough checks are made for HAVS pre-disposition.

Flip Chart

Commentary

Medical screening - legal issue

Complex human rights issues here

Need clarification on ethics

Many people are likely to have some kind of health
trouble and employers may end up screening out the
majority of people
People reluctant towards medicals due to what they
might find out, and they may think that an employer
has an ulterior motive
Catch 22 - doc can only pass on info with written
consent from patient. Employer may need info which
employee wants to remain confidential
Due to the subjectivity of judgements there is a fine
line between clinical knowledge and opinion
Bound in with Health & Safety policy and
regulations.

Rating

Notes

1

1-2

B13

O2 – Training
The system that ensures that the workforce are aware of HAVS risk and know the precautions which need
to be taken.
Poor

There is little investment in staff training and health risks are not covered.

Moderate

There is a system of training personnel that is based on minimum legal
requirements, but does not cover HAVS in detail, only in passing. Most
HAVS training is passed on in an ad hoc fashion, e.g. on the job, as opposed to
coming from a formal source.

Excellent

There is a system of identifying individual's training needs and resources are
made available to ensure that the competence of the workforce is continually
assured in relation to HAVS and safety in general.

Flip Chart

Commentary

Not done very much.

Does HAVS actually feature in training?
Suggestion that HAVS should be treated like noise
and manual handling
Standard not what it should be possibly because
HAVS is not well enough regulated
Training should be taking people through examples
and practical exercises

Rating

Notes

2

Information is 4 but training is 2

B14

O3 – Procedures
The system that ensures that there are explicit and clear method statements based on risk assessments for
conducting tasks and/or operations in a way which minimises the risk of HAVS.
Poor

There are no procedures in place to guide or inform personnel how to reduce
the risk of HAVS. Any procedures that are in existence do not represent actual
tasks or are so poorly presented / inaccessible as to render them ineffective.
No consideration is given to the resources required.

Moderate

There are procedures in existence, but they are of inconsistent quality: e.g. they
may be well presented but out of date.

Excellent

Procedures are systematically updated involving personnel whose
responsibility it is to perform the tasks. They are well presented, and organised
and are effective in reducing HAVS risk.

Flip Chart

Commentary

(no comments)

Those doing risk assessments will do them for most
risks but are they being done at all?
MHSW Regs
Do we need a generic or a specific RA for HAVS - it
will depend on the work being carried out
HAVS is covered but to what degree - depends on the
personnel involved
Clients differ in how strict they are towards HAVs
risks; some may tick a box and let contractor get on
with it, others may ask more difficult questions before
the work begins
Risk assessments may be detailed to keep the client
happy but may not be followed when work is actually
carried out
Need real commitment to HAVS, not bureaucracy

Rating

Notes

2

B15

O4 – Planning
The system that designs and structures the work activities of personnel so as to minimise HAVS risk.
Poor

Planning is reactive and schedule driven with no regard to the risk from
vibration. HAVS risk assessments are not undertaken as part of work
planning.

Moderate

Basic planning exists for work activities, but with little regard for HAVS.
Some HAVS risk assessments are undertaken only for tasks with obvious
hazards and they tend to lack detail.

Excellent

Planning to control HAVS is proactive and interactive for different work
activities and across all parties. HAVS risk assessments are an integral part of
planning.

Flip Chart

Commentary

Planners not aware of issues

A lot of thought is given to planning in terms of
budget and timescales but some planners are felt to go
through the motions as health and safety is not in
their vocabulary

Client is key to making the plan work
Inconsistent behaviour across site  client not
proactive

Planners need to be aware of HAVS risk in order to
achieve improvement

Small builders - through manufacturers.
People who plan don’t realise how much poor H+S
will disrupt activities, especially in relation to health.
In steel fabrication, situation may be better as BCSA
planning has safety integrated
Planning heavily dependent on help from client
There was a feeling that there might not always be a
‘level playing field’ with client staff not taking the
necessary precautions
Dependent on client to some extent to provide safe
areas
The opportunities presented by the forthcoming EU
Directive were felt to have been missed
Rating

Notes

2

Two levels big and small companies

B16

O5 - Incident Management + Feedback
The system of incident management that ensures high quality information is available for decision
making when and where it is required. Relates to the reporting and investigation of HAVS cases and
dissemination of the findings to prevent future occurrences.
Poor

There is no system of recording or collating information that is required for
low risk operations. There is no system or procedures for collecting
information about HAVS incidents that can be used to prevent further
occurrences.

Moderate

Information is recorded and collated, but may not reach its intended recipients
in time, or may be degraded in quality. Information regarding HAVS is
collated, but the recording may be distorted.

Excellent
Flip Chart

Commentary

Generally not done

Only a few have systems, the vast majority do not

Where done – good

It is not necessarily the more you do the better it is

Need simple monitoring / reporting system health surveillance

Need simple monitoring
Ask people to watch out for symptoms themselves.

Need graduated information collection system.
Consider training
enquiries/checks

foremen

to

make

simple

Don't have enough info to make judgements with
confidence nor, indeed, a baseline to measure from
Rating

Notes

1

B17

O6 - Management / Supervision
The system that ensures the workforce are adequately managed/supervised in a way which reduces the
risk of HAVS.
Poor

There is poor provision for HAVS on management and supervision agendas.
Human and hardware resources are often used inappropriately which increases
HAVS risk.

Moderate

There are effective management procedures for HAVS and supervision of the
problem is helpful and appropriate although seldom proactive.

Excellent

Management and supervision systems are proactive in controlling the risks of
HAVS. To this end, resources (human and hardware) are used appropriately.

Flip Chart

Commentary

(no comments)

All or nothing situation  if companies tackle it they
do so well - however, majority do not address the
problem
Many put off looking at problem because it is too
difficult rather than because of unwillingness
Managers and supervisors may address the problem
more if there were clear and simple ways to do so

Rating

Notes

3

O7 - Communications
The system that ensures that appropriate HAVS information is effectively identified, collected and
communicated throughout the organisation taking account of language and literacy.
Poor

There are no systems or procedures for the identification of HAVS information
requirements and no thought is given to how this information might be stored
or communicated.

Moderate

There are systems in place for gathering and communicating HAVS
information, but breakdowns occur.

Excellent

There is a system and structure in place to ensure the effective collation and
dissemination of HAVS information. This information is received and
understood by those who need it when it is required.

Flip Chart

Commentary

Construction prehistoric!

HSE bringing more awareness to health issues.

Changing fast

Shortcomings are to do with lack of information, or
confusion as to what is the important information as
opposed to inability to put it across.

Short-term employment - high cost
Rating

Notes

2

B18

O8 - Health Culture
Product of individual / corporate values, attitudes, and patterns of behaviour that determines the
commitment to preventing HAVS in the workplace.
Poor

HAVS has little or no priority. There is apathy towards HAVS which stifles
the passing of relevant information. A blame culture exists where HAVS is
someone else's responsibility. Failure to control HAVS is either ignored or
covered up. Management are resistant to new ideas for controlling HAVS.

Moderate

HAVS only has a high priority to the extent it maintains image. Information is
often ignored, responsibility is confined to a few people, dissemination of
information is not encouraged and HAVS risks usually lead to local repairs.
People are only proactive now and again and this is not always well received.

Excellent

HAVS is a high priority and is openly addressed. Information is actively
sought, responsibility is shared, dissemination is rewarded, failure leads to
inquiries and/or reforms without blame and new ideas for controlling HAVS
are welcomed.

Flip Chart

Commentary
Wide range of cultures
Some companies have culture to match any industry
Construction prehistoric is compared to the chemical
sector in terms of health culture although construction
has started moving in the right direction
Compatible with costs
Culture tends to be defensive - worried about getting
it wrong
Need better rewards for i.e. health and safety bonuses

Rating

Notes

3

B19

O9 - Equipment Purchasing
The system that ensures that low vibration tools are available.
Poor

There is no system or procedure for acquiring and specifying low vibration
tools or machinery. The tendency is to buy equipment irrespective of the level
of vibration produced.

Moderate

There is a purchasing policy for low vibratory tools but it is prone to
manipulation by equipment manufacturers who desire to sell the most
expensive items: equipment may have diverse functionality, but it does not
necessarily meet user requirements or comply with guidance on safe vibration
levels.

Excellent

The purchasing policy results in equipment purchases of high specification
with appropriate levels of vibration that meet safety requirements.

Flip Chart

Commentary
Not possible to rate?
It is unlikely that organisations would buy the
cheapest equipment
Manufacturers need to come up to spec if they want
to sell
There is no market leader at moment in terms of low
vibration
Need industry lobbying for low vibration levels
Safety may get lost at expense of cost

Rating

Notes

4

B20

O10 - Inspection + Maintenance
The system that ensures equipment and tools are maintained in good working order so as to minimise
vibration levels.
Poor

There is no system of maintenance or inspection. The operational life of
equipment is frequently exceeded. Any repairs are aimed at maintaining
working progress but not at preventing further equipment degradation. These
deficiencies lead to unnecessarily high levels of vibration.

Moderate

Systems of maintenance and inspection conform to minimum requirements.
Equipment is maintained past its operational life to avoid new purchases. The
quality of maintenance is variable and vibration is higher than need be for
some tools.

Excellent

Systems of maintenance and inspection surpass minimum requirements.
Equipment is operated up to its operational life, and then is updated or
replaced. Procedures cover maintaining tools to minimise vibration.

Flip Chart

Commentary
Agreed with discussion in Workshop 1

Rating

Notes

2

B21

O11 - Method of Pay
In the context of HAVS, the method by which workers are paid.
Poor

The majority of workers are paid by the hour or according to performance
which encourages them to use vibration tools for longer than is safe.

Moderate

About half the workforce are on piece work and as a result use vibration tools
longer than they should.

Excellent

The majority of the workforce are paid a weekly or monthly salary and so do
not feel under pressure to use vibration tools for long periods.

Flip Chart

Commentary
By how to do the job plus some incentive
Take little heed of advice and do more work than they
really should do
Workers on piece work they take no notice of rules
Workers consider supervisors requests as being more
important than HAVS consideration

Rating

Notes

4

B22

O12 - Process Design
The extent to which safe methods of work are incorporated within design plans for construction activities.
Poor

Design takes no account of hazard. Designers do not have experience of
usage.

Moderate

Design recognises hazard.

Excellent

Design has eliminated HAVS risk.

Flip Chart

Commentary
The hazard is recognised but not necessarily
addressed
May not be possible to design out risk although it is
recognised
HAVS may be flagged but nothing is done about it
It was felt difficult to push a client too far in pointing
out potential hazards

Rating

Notes

3

Situation may be better in structural steel - 5

B23

O13 - Equipment Design
The process of engineering and ergonomic design (conceptual and detailed) of the equipment to ensure
vibration levels are as low as reasonably practicable.
Poor

There is no coordination between designers, nor explicit recognition of, safe
methods of construction to minimise vibration.

Moderate

The design process is carefully managed, and attempts are made by designers
to address safety issues in as far as experience allows to deliver tools with
levels of vibration which meet minimum requirements.

Excellent

Designers take full account of safety matters by identifying hazards, assessing
the risks and then eliminating the hazards or reducing the risks at the design
stage. There is coordination between designers of all disciplines and
consultation with the end-users in order to minimise vibration levels.

Flip Chart

Commentary
Manufacturers make standard equipment to cover a
wide variety of potential jobs – only a few tools are
tailored to construction
Manufacturers are difficult to influence
Main driver is profitability (reduced costs)
The improvements are gradual

Rating

Notes

1-2

B24

P1 - Contracting Strategy
The health and safety implications and considerations of safety associated with the contracting strategy.
In particular, are potential contractors asked about their policy in relation to HAVS?
Poor

Contracts meet no more than minimum legal requirements on health. There is
no consideration of safety in contractor evaluation or award criteria. The
overarching strategy is for minimum cost and avoidance of liability. Attempts
are made to pass responsibility for safety as far down the contractual chain as
possible. Contracting is fragmented with multiple levels of subcontracting
without clear lines of responsibility and accountability for safety. Those
carrying out the work, particularly the self-employed or small organisations,
are unclear of their responsibilities. Contractors normally take no measures to
minimise the risk of HAVS.

Moderate

Contract procurement specifications explicitly address specific safety
requirements. Safety is included in contractor evaluation criteria, but may be
secondary to cost. Whilst no attempt is made to 'offload' responsibility for
safety, it is not clear what the safety responsibilities of each party are. As such,
contractors do not always fulfil their responsibilities with regard to HAVS.

Excellent

There is a strong emphasis on safety through contract procurement, and safety
considerations affect contracting strategy. Safety requirements are identified
for all stakeholders and include recognition of interface issues and change
control. Safety is a primary consideration in contractor evaluation and contract
award (in respect of contractor proposals and health and safety record). The
contractual arrangements are such that the responsibility for safety of each
party is appropriate to their role. The communication of responsibility is clear
and obvious. Contractors have clear policies and procedures for HAVS.

Flip Chart

Commentary

No specific questions on HAVS

No one had seen specific questions regarding HAVS
in contracts e.g. whether there is a HAVS policy or
not

Not interested in off site activities (e.g.
fabrication).

Client interest is in whether the structure is delivered
or not, not in how things it is constructed
Only pay lip service
The main contractor may look more closely at sub
contractors for specific work than the client would for
the main contractor as a whole
Client could not only look at HAVS, they would have
to look at other risks such as noise etc. - where do
they stop?
Too much to ask top-level procurement to consider
HAVS - would need to come further down the line.
Rating

Notes

3

In general - 3 but a lot of important detail here.

B25

P2 - Ownership + Control
The extent to which the corporate body takes control over sustained safety performance including
consideration of HAVS.
Poor

Directors are disinterested in taking responsibility for safety either within their
own organisation or in working with clients or contractors.

Moderate

Directors delegate responsibility for safety but take little direct interest and do
not always provide the resources needed to tackle HAVS. Regulatory targets
are followed but there is little or no proactive activity.

Excellent

There are clear roles and responsibilities from the top of the organisation
downwards regarding the control of safety. The Directors embrace their safety
responsibility: challenging HAVS targets and initiatives are set and
contractors/clients are expected to cooperation at all levels is expected and
encouraged. A commitment to safety is visible and transparent throughout the
company.

Flip Chart

Commentary

How is ‘risk’ minimised / transferred?

Directors are aware of responsibility for H+S
however sliding scale for HAVS

‘Business view’
Role for insurance industry to encourage risk
reduction

Small companies will have limited knowledge
through to larger companies with greater awareness
For some directors managing risk is in terms of
business as opposed to health - not necessarily a
conflict here but they may do one without the other.
Is there a role for insurance companies here?
Example of fire claims - insurers involved in
development of fire code - if companies comply they
pay less
HSE don't really cover fire.

Rating

Notes

4-5

B26

P3 - Company Culture
Culture within an organisation consists of assumptions about the way work should be performed; what is
and what is not acceptable; what behaviour and actions should be encouraged and discouraged and which
risks (e.g. HAVS) should be given most resources.
Poor

The style of behaviour that is accepted is aggressive or defensive.
Management style is either laissez-faire or autocratic. Decision-making is top
down or is disorganised and confused. Short-term profit policies prevail to the
extent of ignoring HAVS risks.

Moderate

Practices are pursued that have a minimum detriment to profits, comply with
the law and seek to maintain a clean public image, but fail to prevent risks
from HAVS from occurring.

Excellent

Decision-making is by consultation and management style is empowering and
delegating. Investment is seen as key to securing long-term goals. There is a
strong emphasis on the value of employees, mutual respect and concerns for
safety, with commensurate standards for behaviour and continuing goals for
improvement. Safety is a high priority which includes an active program to
control HAVS.

Flip Chart

Commentary

Not connected to perceived risk therefore not as
good as P2.

Small contractors more likely to try to get away with
what they can unless they are working under a PC
This factor will be poor at bottom end of the market
Some responsible firms hold monthly meetings

Rating

Notes

3

B27

P4 - Organisational Structure
The extent to which there is definition of who is responsible for HAVS considerations within and
between organisations.
Poor

HAVS roles and responsibilities are not clearly defined, with no regard to
interface communication issues or cooperation.
Assessment of the
performance of organisations / departments is solely against financial
considerations. Relationships are confrontational and competitive.

Moderate

There is some definition of HAVS roles and responsibilities but there may be
gaps particularly in respect of interface issues. Assessment of performance is
inconsistent and may / may not include considerations of factors other than
financial.

Excellent

HAVS roles and responsibilities are clearly defined, with explicit consideration
of interface communication and cooperation issues. Assessment of the
performance of organisations / departments uses a balanced score card across a
range of factors including safety and profitability. Relationships are open and
constructive encouraging continuous mutual improvement.

Flip Chart

Commentary

Wide spectrum of performance

Difficulty with
responsibility

getting

people

to

discharge

Little support to those nominated.
Broad responsibilities are defined but not specifically
in relation to HAVS
Assigning versus discharging responsibilities
Wide spectrum of performance
People need to be supported in discharging
responsibility by an effective structure - this is often
lacking
Rating

Notes

3

B28

P5 - Safety Management
The extent to which control of HAVS is built into the safety management system.
Poor

Policies either do not exist or do not have explicit objectives as to the manner
in which HAVS risk should be reduced. There are no clearly written roles and
responsibilities in relation to HAVS. The SMS either does not exist or fails to
implement systems such as formal HAVS risk assessments, permits to work,
incident feedback etc.
There are no management procedures for
monitoring/evaluating HAVS.

Moderate

There are broad policies and procedures regarding HAVS but most
responsibility is delegated to middle management. Safety systems are
implemented at a basic level. The SMS is not actively maintained and review
of HAVS is infrequent.

Excellent

Clear policies exist with explicit objectives regarding HAVS. There are clearly
defined roles and responsibilities for HAVS in the SMS. Safety management
is evident in all aspects of the operations by workers and management at all
levels. The system to control HAVS is comprehensive, is audited and
reviewed for continuous improvement on an ongoing basis.

Flip Chart

Commentary
Construction industry is beginning to come to terms
with the need for safety management systems  65
70% of industry have SMS depending on size of
company
Major players are helping to influence smaller
companies
Smaller companies do not have the resources to
develop SMS without help
No substitute for good management
Wide gulf between ‘going through the motions’ and
‘best practice’
Disadvantage if companies have to change the way
they work depending on the SMS of the Principal
Contractor
Companies are not audited against their SMS
Construction is ahead of farming

Rating

Notes

2

B29

P6 - Labour Relations
The extent to which there is a harmonious relationship between the management and the work force. It
also concerns the extent to which there is the opportunity for workers to affiliate with associations active
in defending and promoting their welfare, and the extent to which there is a system in place for pay
negotiation.
Poor

The climate between the workers and management is hostile and conflict
prone. Management never consults the workforce. Union affiliation is not
permitted and thus no collective bargaining structures exist. There is
exploitation of the workforce by the employer with little or no provision for the
workforce's welfare, health and safety. As such, the workforce are at an
unacceptable risk of HAVS.

Moderate

A system is in place that facilitates negotiations between management and
employees. However, it receives minimal commitment from the employer, and
is regarded sceptically by the employees and as a result issues such as HAVS
may be overlooked. Employees are able to associate with a very restricted
range of union / professional bodies.

Excellent

There is full consultation of the workforce on all matters involving safety and
HAVS is an important consideration in this process. Choice of professional /
union association is open, and negotiation on pay and conditions is frequent,
productive, and fair.

Flip Chart

Commentary
Construction industry covers full spectrum

Rating

Notes

2

Construction as a whole rating 1 or 2 – however, some parts of industry set an
outstanding example.

B30

P7 - Company Profitability
The extent to which the company is subject to competition over market share and constrained as to the
price that they can charge for the services offered.
Poor

Poor market (share) or falling demand for products or services. An increasing
cost of operations is set against the decreasing rates or prices chargeable for
activities, forcing contractors to reduce unnecessary expenditure and cut
corners. This may lead to the running down of equipment to levels when
vibration creates a hazard to health.

Moderate

Reasonable and stable returns.

Excellent

Good returns with growing market (share) with sustained profits enabling
investment in low vibration tools.

Flip Chart

Commentary
Profitability in steel sector as good as it has been at
the moment (2001)
If you can't afford to invest in safety now then you
never will
Organisations should have planned programmes for
investment
Seasonal effects

Rating

Notes

4

May be different in 6 months time.

B31

E1 - Political Influence
The profile of, and practices within, Government related to the industry.
Poor

Political instability and/or detachment from important issues within the
industry. No active measures to influence safety. The benefit system does not
recognise HAVS which affects the way in which the disease is perceived by
the workforce.

Moderate

Stable political environment and/or recognition of the industry under the
pretext of 'public interest'. Passive reference to HAVS in procurement policy.

Excellent

Elevated profile for the industry with HAVS receiving mention. High-level
political involvement and resulting empowerment of the regulator. Fiscal
policies supporting prosperity of the industry and procurement policy
emphasising safety. Benefit system compensates HAVS.

Flip Chart

Commentary
Civil cases more important than benefit cases
Public procurement less likely to make a difference
compared to private
Government have never taken more of an interest MCG would not have come about otherwise.

Rating

Notes

6

9 for safety but only 6 for health / HAVS

B32

E2 - Regulatory Influence
The framework of HAVS regulations governing the industry and the profile and actions of the Regulator
in relation to HAVS.
Poor

Guidance pertaining to HAVS is weak and does not impinge on the day-to-day
practices for all stakeholders. The inspectorate is under-resourced and thus
unable to influence the incidence of HAVS.

Moderate

There is guidance covering HAVS for which compliance is checked but the
regulator is under-resourced or unwilling to take effective actions, thus rules
are inconsistently subscribed to, implemented or enforced.

Excellent

Guidance relating to HAVS is effective and focuses industry attention with a
strong and proactive Inspectorate encouraging improvements and strong
enforcement deterring transgressions. Regulatory policy in relation to HAVS is
pro-active and pre-empts potential problem areas.

Flip Chart

Commentary
Rating falls neatly in mid range.
There is guidance but the application is inconsistent
and the Regulator is under resourced in terms of
checking compliance
MHSW Regulations
Guidance needed instead of regulations in definition
of this factor

Rating

Notes

5

B33

E3 - Market Influence
The commercial and economic context affecting the industry.
Poor

Conditions such that, due to work overload or so little work, margins are
squeezed, and corners are cut with respect to safety. There is less money to
provide resources to look at HAVS.

Moderate

Continued application of safety measures and risk evaluations but inadequate
time or financial margins for renewed investment. HAVS programmes only
partially funded with little or no follow up.

Excellent

A commercial environment with a balance of workload / availability and return
to enable investment in safety to be made. Funding is available for
comprehensive HAVS projects.

Flip Chart

Commentary
Industry in general - continual assessment at the
moment
Financial side should not be an obstacle at the
moment
£30-40 / person for HAVS assessment - other checks:
hearing £40-50 and respiratory £30-40
Reasonably healthy in terms of finance at the moment
but time (and hassle!) is more of an issue particularly
for smaller companies
Initial assessment is difficult but things are easier
after that - difficult to untangle the problem initially
Need major players to take the lead
Simple guidance needed – need HSG 88 to be similar
to HSG 180 i.e. simply what to do

Rating

Notes

4

4-5

B34

E4 - Societal Influence
Aspects of the community and society at large, which bear upon organisations and workers.
Poor

Low public regard for industry and / or low concern for the welfare of workers.
Blame culture in society is manifest in workplace which hinders safety and
promotes unwarranted compensation claims which distorts picture.

Moderate

Neutral attitude to industry and safety of the workers.

Excellent

Highly valued industry with respect for the skills and societal contribution, and
concern for workers' welfare.

Flip Chart

Commentary
Low regard for engineering construction industry due
to low pay and appalling conditions
Find it difficult to see value added by construction

Rating

Notes

1

B35

APPENDIX C

DETAILED DISCUSSION OF THE
INFLUENCE NETWORK FACTORS
WORKSHOP 3

C1

C. FACTOR RATINGS - WORKSHOP 3

D1 - Individual Competence
The knowledge and abilities required to use vibratory tools safely.
Poor

Workers cannot perform a task without direct instruction and supervision.
They have little or no knowledge of equipment functioning or of the potential
risks of HAVS. They have little or no understanding of their responsibilities in
relation to HAVS.

Moderate

Workers can perform routine tasks efficiently, but sometimes at the expense of
exposure to harmful levels of vibration. If they are required to perform new
tasks with different tools the risks are greater. They have a basic
understanding of their responsibilities.

Excellent

Workers can perform any tasks with a full appreciation of what is required and
the possible risks of HAVS. They are considered experts in their trade /
profession, able to deal with a range of conditions. They are completely
familiar with their responsibilities as well as those of junior personnel.

Flip Chart

Commentary
No discussion - agreement with previous comments from Workshop 2

Rating

Notes

5-6

C2

D2 - Motivation
The strength and direction of human attitudes in relation to HAVS
Poor

Workers will express negative and pessimistic views about their jobs and
conditions which makes them withhold effort when it comes to safety.
Workers do not appreciate the risks of HAVS and so are not motivated to take
remedial action. Motivation is driven by money over health / HAVS concerns.

Moderate

Workers will be neutral about their jobs and conditions; will respond to job
demands but will tend to be reactive when it comes to safety. They perform
their duties with care and attention most of the time but feel that some elements
of their job are out with their control. In such cases they may engage in tasks
with HAVS risk.

Excellent

Workers will be positive and optimistic about their jobs and conditions and
will demonstrate a proactive attitude to safety in general. They are committed
to high quality work, and the prevention of HAVS which they have control
over and gain satisfaction from. Health is put before money.

Flip Chart

Commentary
Possibility that there is a group of workers who will under report because they
are motivated by the potential for a civil claim, although it is a minority and
we're probably past the worst of it
Some people have gone through ‘coaching’ to exaggerate their symptoms
Develop a positive (preventative) culture and claims will reduce - this has
happened at Rolls Royce and probably BT
With a negative culture HAVS compensation may be seen as part of terms and
conditions for the job
Essential to get unions on board in order to work with employers to get
workers on surveillance schemes
Psychology of industry not well understood – the cases of HAVS seen in the
construction industry are very severe and are presented late in the development
of the condition
There is a lag between first exposure to symptoms (tingly long before white
finger - cold intolerance also talked about but no white fingers yet no formal
link to condition – may be large pool who stay at that level)
Would be motivated if had information
Problem can be ignored - people not motivated to deal with it
HAVS is seen as tomorrow’s problem particularly in tunnelling and pile
breaking where workers are aware of the problem, but would rather have the
money
Young people least motivated and perhaps not well educated in construction –
however, they may be more likely to report ill-health

Rating

Notes

C3

D2 - Motivation
4

Pockets of lower ratings - motivated by short term gain
RR - 8 and BT - 6-7 because of older workforce

C4

D3 – Team working
The extent to which individuals in teams look out for each other's interests in terms of sharing HAVS
information and pointing out HAVS risks to each other.
Poor

People work on individual work fronts and rarely interact to talk about health.
There is negative peer pressure (with respect to health) in that people are
expected to get on with the work irrespective of risks and well intended advice
is perceived as interference.

Moderate

Casual grouping of personnel in teams. People sometimes discuss health in
teams and look out for each other in terms of certain more obvious hazards but
not always HAVS.

Excellent

Positive interaction within structured teams, with people actively looking out
for each others health including HAVS risks. There is positive peer pressure
and advice regarding HAVS is welcomed.

Flip Chart

Commentary
Macho image, with the workforce not talking about health too much
Getting better to a degree

Rating

Notes

2

2-3

C5

D4 - Situational Awareness / Risk Perception
The extent to which workers are aware of potential HAVS hazards and the associated risks.
Poor

Lack of awareness of HAVS hazards and disregard of HAVS risks in the work
place. HAVS is seen as a problem for the future not the present.

Moderate

Acknowledgement of HAVS hazards and risks but little effort towards
behaviour modification.

Excellent

Clear recognition of HAVS hazards with appropriate behaviour modification to
compensate.

Flip Chart

Commentary
Awareness getting better but ‘it won’t happen to me’ view is still the norm
Workers know about it generally, but are unsure of the details and are unlikely
to do anything about it
Depends on company - contractors may not be as aware
Workers may only know about Vibration White Finger but not the associated
risks
Awareness is10 years behind where it should be

Rating

Notes

4

3-4

C6

D5 - Fatigue / Alertness
The degree to which decision making is degraded, for example, through sleep deprivation, or excessive /
insufficient mental or physical activity, or drugs / alcohol. In the case of HAVS, this may lead to people
making poor judgements in relation to the safe use of tools.
Poor

People are inactive, drowsy or tired; poor judgements are made when using
vibratory tools.

Moderate

People are generally alert and vigilant. Capacity for work is normal, although
certain situations (such as prolonged periods of inactivity/excessive activity)
may temporarily affect capacity for work and lead to poor decisions.

Excellent

People are exceptionally alert, vigilant and attentive and will always make
good decisions about when and how long to use tools and for how long so as to
minimise the risk of HAVS.

Flip Chart

Commentary
Probably irrelevant due to planning issues

Rating

Notes

7

6-7

C7

D6 - Health (Lifestyle)
The extent to which lifestyle factors affect an individual's health.
Poor

The majority of the workforce smoke, drink more than the recommended
weekly allowance of alcohol , have a poor diet and get little exercise. As a
result, health is deteriorated and the risk of HAVS increased.

Moderate

Around half of the workforce have lifestyles which are detrimental to good
health and may increase the risk of HAVS.

Excellent

The majority of the workforce have lifestyles which promote good health.

Flip Chart

Commentary
Very little done in terms of health screening etc.
Immensely difficult to see how it would work in construction industry - easier
for a large employer such as Rolls Royce
Need evidence base which is not there at the moment
Workers suffering from Primary Raynaud’s disease are at greater risk
Lifestyle factors e.g. smoking are not evidence based - evidence base not there
to recommend whether or not someone should be employed (this could go
down as discriminatory or could be an equal opportunities claim if reasonable
adjustments are not made)
Smoking is not a clear cut factor in HAVS
Alcohol has no direct relationship
Need to educate people on early signs of HAVS so you can manage health
earlier
HSE looking at splitting health surveillance into different levels - Ron McCaig,
Brian Coles - what do you do at each level? Need certain actions, but difficult
because some people are stage 3 HAVS whilst it is easier to monitor from
stage 1
16 specialist centres doing surveillance throughout UK for miners (for
compensation cases) - they would need to change for construction, but are a
potential opportunity
What do you do with a case? Difficult to decide and so people avoid the issue.
Some kind of passport scheme for construction so you could tell if someone
had been screened and what the results were.
Need culture in which people are not wary of medicals. Need to see it is in
their best interests.
People working with compressed air have become used to being monitored
Tests for HAVS are still being challenged scientifically

Rating

Notes

3

Will probably have low weighting – therefore not very relevant

C8

D7 - Communications
The extent to which the frequency and clarity of communications between workers are appropriate to
enable tasks to be performed with minimal risk of HAVS.
Poor

In relation to HAVS, communication is unclear, unreliable, too infrequent and
disregards literacy / language issues.

Moderate

In relation to HAVS, communication is usually clear, timely, and reliable, but
deteriorates occasionally.

Excellent

In relation to HAVS, communication is always clear, reliable, timely and
appropriate to literacy / language needs.

Flip Chart

Commentary
No discussion - agreement with comments from previous workshops

Rating

Notes

1

C9

D8 - Information / Advice
The extent to which people can access HAVS information that is accurate, up to date, relevant and usable.
Poor

HAVS information is either out of date, unobtainable, irrelevant, incomplete or
difficult to interpret.

Moderate

HAVS information is obtainable and relevant, but at times is out of date or
unreliable.

Excellent

HAVS information is accessible, understandable, relevant, complete, up to date
and reliable.

Flip Chart

Commentary
Contradictory info - there is sound advice but there are also some confusing
messages especially from numerical data
Manufacturers are now being challenged on their data
Context is most important factor  the information available is not in form
needed by workers
There has been progress in reducing the typical vibration of tools from around
18m/s2 to around 8m/s2
The fact that standards have been designed for another purpose is irrelevant –
report the number from the standard, but also report defects and residual risks
Manufacturers need to speak to HSE more to find out what it is that can be
done
Maybe need a manufacturers group - guidance is there and law exists (1989
machinery regulations) - groups know what is expected  manufacturers
liability for misleading customers is high in their mind - now more willing to
follow.
Need to overcome hurdle of precision - less than 50% difference between tools
vibration levels is not relevant
Definite move to improve situation  company wants to eliminate 8 road
breakers and replace with 3 machines for example
Takes a decade to produce a standard but now in a position that real
improvements could be made
BT put into training modules a simple explanation of what vibration can do 
this needs to be explicit across the industry with formal notification to people
entering into exposure
Increase in use of contract medical advisor to advise contractor who may not
understand implications of vibration talking to the workforce
Don't forget managers – they will not expect change in the number of lost time
accidents next year and so they are not going to see benefits for a number of
years
What can we do with older equipment? – responsibility falls to the employer,
re-equipping and ‘sling it out’ campaign needed

C10

D8 - Information / Advice
Rating

Notes

3

From 2005 onwards when Physical Agents Directive is implemented, new
guidance from HSE and more improvements from manufacturers should result
New info may reach 8 but historical problem takes it back to 5 or 6

C11

D9 - Compliance
The extent to which people would comply with or obey instructions, procedures, rules, risk assessments
or regulations which are designed to minimise the risk of HAVS.
Poor

HAVS rules, risk assessments, regulations and procedures are frequently
violated or not followed at all.

Moderate

HAVS rules, risk assessments and regulations are followed without
consideration of their appropriateness to the context.

Excellent

HAVS rules, risk assessments and regulations are complied with, but due
consideration to the appropriateness of circumstances and context is given.

Flip Chart

Commentary
Rules will be site based and people will comply for fear of being kicked off
irrespective of whether they appreciate the rule or not – a good route to getting
people to do things better
Depends on individual best interests, supervision, consequences etc.
People will only comply if there is a strong enough motivation - not
necessarily understanding
Very difficult to see compliance unless there is monitoring to ensure
compliance
Need management system in place

Rating

Notes

5

On the low side because of poor understanding and difficult to enforce

C12

D10 - Suitable Human Resources
The relationship of supply to needs for suitable human resources to control the risk of HAVS.
Poor

There aren't enough personnel to allow effective job rotation. In addition, there
are insufficient numbers of personnel who are suitably trained in HAVS risk
control.

Moderate

Sufficient human resources are available with the capacity to deal with some
HAVS risks but there is insufficient float to adapt to changes in the level of
risk and several problem areas are neglected.

Excellent

Personnel are readily available to deal with all aspects of HAVS risk.

Flip Chart

Commentary
One approach is that everybody exposed below certain threshold, the other is
that a greater number of workers are being exposed over a longer period
Only dilutes risk, and everybody gets some exposure
Trigger time is the big unknown, and so it is likely to be more effective to
reduce magnitude the magnitude of vibration rather than concentrate on the
length of exposure
ISO5349 appendix C - at value of 2m/s2 HAVS is very uncommon, at 1m/s it is
never reported
Sometimes rotation not really an option as the activities do not lend themselves
to it

Rating

Notes

2

C13

D11 - Inspection and Maintenance
The extent and frequency with which equipment is inspected and maintained in order to minimise
vibration levels.
Poor

Equipment is never or rarely inspected, serviced or maintained with vibration
in mind.

Moderate

Equipment is frequently inspected, serviced and maintained, but on occasion
this is poorly performed and the level of vibration is not considered.

Excellent

Equipment is inspected / maintained as directed by the manufacturer and to a
high standard consistently, which minimises the level of vibration when tools
are used.

Flip Chart

Commentary
Hire companies maintain more frequently - not because of vibration but for
operational reasons, but this still has a benefit in terms of vibration
Manufacturers will provide full maintenance guidance and training if required
A recent survey of hire companies showed that 90% of equipment was not safe
to be used, and HAVS was not even looked at
If a tool is working properly then the person does not have to use it for so long
A sharp drill bit can make a huge difference to exposure time
Need to work into mindset of user and encourage people to change the drill bit
when they feel that it needs changing – this action pays for itself through
efficiency
HSE information was not considered to be useful as it is not in right context for
BT workers
Put limits on the maximum time periods that equipment can be used - trigger
times are not known accurately so approximate values plus a ‘safety factor’
will have to be used
Could possibly get the message to ‘white van man’ if a high return is
demonstrated
Need to be certain that maintenance will reduce vibration if performed

Rating

Notes

4

2 for white van - 5-6 for BT

C14

D12 - Equipment Operability
The extent to which equipment can be safely operated with minimal risk of HAVS.
Poor

Equipment are of poor quality/grade and shoddily constructed.
levels are high.

Vibration

Moderate

Equipment is made of reasonably high-grade materials; manufacture is quality
assured, but quality may not be consistent. The equipment has not been
designed with the end user in mind. Vibration levels may exceed safe levels.

Excellent

Equipment and materials are of high quality; manufacture is of the highest
quality, is consistent and is continuously being improved. The end user has
been involved in informing the design process. Vibration levels are low.

Flip Chart

Commentary
Range between 1 and 9! - with examples of equipment across the range
Likely to be influenced by cost – ‘white van man’ will buy cheaper tools
80% of the construction industry workforce is transient/self-employed, and
they are less likely to use professional grade tools
‘White van man’ may buy second hand kit – they want cheap tools in case they
lose them or have them stolen
SMEs may not undertake risk assessments and so will not recognise the risk

Rating

Notes

4

1-9

C15

D13 - Workplace Environment
Environmental factors such as temperature and congestion which exist in the place of work with the
potential to contribute to the risk of HAVS.
Poor

Temperatures are often low, and restricted space means that awkward postures
are frequently adopted.

Moderate

Occasionally and transiently it may be necessary to work in cold conditions
and adopt awkward postures.

Excellent

All environmental factors are regularly at an optimum level, with infrequent
and minor deviations from this level. As such the work environment
contributes little to the risk of HAVS.

Flip Chart

Commentary
Not sure about relevance of environment
Keeping warm will help prevent an attack but not the development of the
disease
Trigger time may increase with awkward postures – the effect of grip strength
is not fully understood

Rating

Notes

4

C16

O1 - Recruitment and Selection
The system and procedures that facilitate the employment of personnel that are suited to the job demands.
Medical screening is carried out to identify workers with increased risk of HAVS.
Poor

Medical screening is not part of the selection process.

Moderate

Medical screening is part of the selection process for some companies but this
is patchy and does not always cover HAVS.

Excellent

Medical screening is routinely carried out as part of the selection process with
HAVS checks a part of this.

Flip Chart

Commentary
Reasonable for employers to ask about fitness for work, but it has to be
evidence based and depends what level it is taken to  medical expertise is
needed
Getting baseline data is the key issue, but it also provides an opportunity for
health education and training and this should be put forward in the case for a
health monitoring programme
The sifting aspect is very small in terms of preventing someone with Primary
Raynaud’s disease in taking up employment
Recruitment and selection should be based on ability to do the job subject to a
satisfactory medical

Rating

Notes

1

C17

O2 - Training
The system that ensures that the workforce are aware of HAVS risk and know the precautions which need
to be taken.
Poor

There is little investment in staff training and health risks are not covered.

Moderate

There is a system of training personnel that is based on minimum legal
requirements, but does not cover HAVS in detail, only in passing. Most
HAVS training is passed on in an ad hoc fashion, e.g. on the job, as opposed to
coming from a formal source.

Excellent

There is a system of identifying individual's training needs and resources are
made available to ensure that the competence of the workforce is continually
assured in relation to HAVS and health in general.

Flip Chart

Commentary
At the basic level, there are site inductions and toolbox talks but it is doubtful
if HAVS is mentioned

Rating

Notes

4

3-4 – ‘White van man’ is unlikely to have had training

C18

O3 - Procedures
The system that ensures that there are explicit and clear method statements based on risk assessments for
conducting tasks and/or operations in a way which minimises the risk of HAVS.
Poor

There are no procedures in place to guide or inform personnel how to reduce
the risk of HAVS. Any procedures that are in existence do not represent actual
tasks or are so poorly presented / inaccessible as to render them ineffective.
No consideration is given to the resources required.

Moderate

There are procedures in existence, but they are of inconsistent quality: e.g. they
may be well presented but out of date.

Excellent

Procedures are systematically updated involving personnel whose
responsibility it is to perform the tasks. They are well presented, and organised
and are effective in reducing HAVS risk.

Flip Chart

Commentary
Results from risk assessments are not carried into method statements, as they
are seen as largely administrative
Risk assessments for road breakers are expedient rather than right
Maybe not enough detail in risk assessments

Rating

Notes

3

10 for Rolls Royce

C19

O4 - Planning
The system that designs and structures the work activities of personnel so as to minimise HAVS risk.
Poor

Planning is reactive and schedule driven with no regard to the risk from
vibration. HAVS risk assessments are not undertaken as part of work
planning.

Moderate

Basic planning exists for work activities, but with little regard for HAVS.
Some HAVS risk assessments are undertaken only for tasks with obvious
hazards and they tend to lack detail.

Excellent

Planning to control HAVS is proactive and interactive for different work
activities and across all parties. HAVS risk assessments are an integral part of
planning.

Flip Chart

Commentary
Depends if company has identified HAVS as a risk
Those that are aware will probably plan accordingly

Rating

Notes

2

C20

O5 - Incident Management + Feedback
The system of incident management that ensures high quality information is available for decision
making when and where it is required. Relates to the reporting and investigation of HAVS cases and
dissemination of the findings to prevent future occurrences.
Poor

There is no system for collecting information about HAVS incidents that can
be used to prevent further occurrences. Furthermore, there is no system for
feeding back information which could help to reduce the HAVS risk in
operations.

Moderate

Information is recorded, but may not reach its intended recipients in time, or
may be degraded in quality. The information may be distorted or poorly
communicated.

Excellent

There is a HAVS monitoring system in place which provides information
about the risk factors to help prevent future occurrences. In addition,
information on work practice which minimises HAVS risk is collected and fed
back to workers.

Flip Chart

Commentary
GPs will not be reporting unless they have occupational health training
Findings may need to be reported anonymously but there are ways this can be
done
Only a handful of companies have a system in place.

Rating

Notes

1

1-2

C21

O6 - Management / Supervision
The system that ensures the workforce are adequately managed/supervised in a way which reduces the
risk of HAVS.
Poor

There is poor provision for HAVS on management and supervision agendas.
Human and hardware resources are often used inappropriately which increases
HAVS risk.

Moderate

There are management procedures for HAVS and supervision of the problem is
helpful and appropriate although seldom proactive.

Excellent

Management and supervision systems are proactive in controlling the risks of
HAVS. To this end, resources (human and hardware) are used appropriately.

Flip Chart

Commentary
No discussion - agreement with comments from previous workshops

Rating

Notes

2

C22

O7 - Communications
The system that ensures that appropriate HAVS information is effectively identified, collected and
communicated throughout the organisation taking account of language and literacy.
Poor

There are no systems or procedures for the identification of HAVS information
requirements and no thought is given to how this information might be stored
or communicated.

Moderate

There are systems in place for gathering and communicating HAVS
information, but breakdowns occur.

Excellent

There is a system and structure in place to ensure the effective collation and
dissemination of HAVS information. This information is received and
understood by those who need it when it is required.

Flip Chart

Commentary
Good communication is the start followed by adequate training, systems and
procedures
Requests for information are increasing and communication is improving (a
leading indicator of improvement)

Rating

Notes

4

Communications are starting to improve - BT - 8-9

C23

O8 - Health Culture
Product of individual / corporate values, attitudes, and patterns of behaviour that determines the
commitment to preventing HAVS in the workplace.
Poor

HAVS has little or no priority. There is apathy towards HAVS which stifles
the passing of relevant information. HAVS is generally regarded as someone
else's responsibility. Failure to control HAVS is not taken seriously.
Management are resistant to new ideas for controlling HAVS.

Moderate

HAVS only has a high priority to the extent it maintains image. The passing of
HAVS information is not encouraged and often ignored. Responsibility for
HAVS is confined to a few people. People are only proactive now and again
and this is not always well received.

Excellent

HAVS is a high priority and is openly addressed. Information is actively
sought and dissemination is encouraged, responsibility is shared, sub-standard
performance leads to inquiries without blame and new ideas for controlling
HAVS are welcomed.

Flip Chart

Commentary
Improved communication is perhaps a sign of better culture
The recognition of HAVS is almost non-existent in US (as it is not eligible for
compensation)
Wellness / health promotion campaigns are a feature of some US employers

Rating

Notes

2

C24

O9 - Equipment Purchasing
The system that ensures that low vibration tools are available.
Poor

There is no system or procedure for acquiring and specifying low vibration
tools or machinery. The tendency is to buy equipment irrespective of the level
of vibration produced.

Moderate

There is a purchasing policy for low vibratory tools but it is prone to
manipulation by equipment manufacturers who desire to sell the most
expensive items: equipment may have diverse functionality, but it does not
necessarily meet user requirements or comply with guidance on safe vibration
levels.

Excellent

The purchasing policy results in equipment purchases of high specification
with appropriate levels of vibration that meet safety requirements.

Flip Chart

Commentary
Buyers starting to procure based on specifications for low vibration equipment
Some companies will pay more to ensure that they have the right tools
A lot of the manufacturers effort goes into modifying current equipment rather
than developing new equipment
Manufacturers do not have enough time for lateral thinking and developing
brand new products
Hire companies have role (they came on board about 2 years ago - some have
purchasing policies that are helping others are stopping re-stocking until better
equipment is available
Organisations are now pressing for information on residual risk

Rating

Notes

6

C25

O10 - Inspection + Maintenance
The system that ensures equipment and tools are maintained in good working order so as to minimise
vibration levels.
Poor

There is no system of maintenance or inspection. The operational life of
equipment is frequently exceeded. Any repairs are aimed at maintaining
working progress but not at preventing further equipment degradation. These
deficiencies lead to unnecessarily high levels of vibration.

Moderate

Systems of maintenance and inspection conform to minimum requirements.
Equipment is maintained past its operational life to avoid new purchases. The
quality of maintenance is variable and vibration is higher than need be for
some tools.

Excellent

Systems of maintenance and inspection surpass minimum requirements.
Equipment is operated up to its operational life, and then is updated or
replaced. Procedures cover maintaining tools to minimise vibration.

Flip Chart

Commentary
Manufacturers doing more to ensure that the equipment is maintained 
microchip on drills to record tool usage and wear etc. particularly for electrical
performance
Wacker tools have meter on equipment to measure usage and they issue
guidelines on how many hours the tools should be used for
Rolls Royce has monitored tool usage and has found that estimates of exposure
are twice what the actual trigger time is i.e. workers overestimated their
exposure

Rating

Notes

2

2-3

C26

O11 - Method of Pay
In the context of HAVS, the method by which workers are paid.
Poor

The majority of workers are paid by the job or according to performance which
encourages them to use vibration tools for longer than is safe.

Moderate

About half the workforce are on piece work and as a result use vibration tools
longer than they should.

Excellent

The majority of the workforce are paid a weekly or monthly salary and so do
not feel under pressure to use vibration tools for long periods.

Flip Chart

Commentary
The significance of intermittent versus continuous exposure is unclear, but
intermittent is likely to be better even though the calculations are done on total
exposure
Controversial but pragmatic to suggest regular breaks
Weekly exposure guidance would be easier to manage than daily according to
BT.
Physical Agents Directive will apply on a daily basis but a derogation is likely
to be allowed by HSE if a weekly limit can show to be safe

Rating

Notes

2

C27

O12 - Process Design
The extent to which safe methods of work are incorporated within design plans for construction activities.
Poor

Design takes no account of HAVS risk. Designers are not familiar with the
risks.

Moderate

Design recognises HAVS risk without necessarily reducing it to as low as is
reasonably practical.

Excellent

Design has eliminated HAVS risk.

Flip Chart

Commentary
Design consultants could take account of the risk at least in part but at the
moment they do not partly because designers are not familiar with the risks,
and partly because designers see it as a contractors problem
The designer has to ensure that piles are far enough apart to if a pile cropper is
to be used (this has been an issue in the South West)
Block paving is not necessarily seen as a problem by designers even if it is
hand laid
More information on health issues is required in conjunction with an
understanding of the construction process and its implications
Designers need to be able to allocate time and resources to consider health
issues
Client could have an influence here by stating that health issues should be
addressed

Rating

Notes

2

1-2 - Much more could be done here

C28

O13 - Equipment Design
The process of engineering and ergonomic design (conceptual and detailed) of the equipment to ensure
vibration levels are as low as reasonably practicable.
Poor

There is no coordination between designers, nor explicit recognition of, safe
methods of construction to minimise vibration.

Moderate

The design process is carefully managed, and attempts are made by designers
to address health issues in as far as experience allows to deliver tools with
levels of vibration which meet minimum requirements.

Excellent

Designers take full account of health matters by identifying hazards, assessing
the risks and then eliminating the hazards or reducing the risks at the design
stage. There is coordination between designers of all disciplines and
consultation with the end-users in order to minimise vibration levels.

Flip Chart

Commentary
Construction methods are changing rapidly, and so the use of some tools is
reducing because of pre-fabrication
There is a £170M market for professional tools in the UK (the second largest in
Europe)
Fein have different tools with ergonomic design specific to different processes
– tools are available that can be adapted depending on how / where it has to be
used
New tools are more adjustable now, including ones available that change for
left or right hand use (i.e. an angle grinder where the handle can go on several
places and guards are movable to improve safety)
If you look hard enough for suitable equipment you will usually find it now –
such equipment did not exist 10 years ago
Vibration levels are still not low enough but tools which had vibration levels of
18m/s2 are now down to about 8m/s2
Perhaps there is a lack of awareness of the innovations that have taken place in
recent years and companies may get set in their ways about buying tools - they
should throw out old tools out and look for better ones rather than stick with
what has always been used before

Rating

Notes

6
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P1 - Contracting Strategy
The health and safety implications and considerations of safety associated with the contracting strategy.
In particular, are potential contractors asked about their policy in relation to HAVS?
Poor

Contracts meet no more than minimum legal requirements on health. There is
no consideration of health in contractor evaluation or award criteria. The
overarching strategy is for minimum cost and avoidance of liability. Attempts
are made to pass responsibility for health as far down the contractual chain as
possible. Contracting is fragmented with multiple levels of subcontracting
without clear lines of responsibility and accountability for health. Those
carrying out the work, particularly the self-employed or small organisations,
are unclear of their responsibilities. Contractors normally take no measures to
minimise the risk of HAVS.

Moderate

Contract procurement specifications explicitly address specific health
requirements. Health is included in contractor evaluation criteria, but may be
secondary to cost. Whilst no attempt is made to 'offload' responsibility for
health, it is not clear what the health responsibilities of each party are. As
such, contractors do not always fulfil their responsibilities with regard to
HAVS.

Excellent

There is a strong emphasis on health through contract procurement, and health
considerations affect contracting strategy. Health requirements are identified
for all stakeholders and include recognition of interface issues and change
control. Health is a primary consideration in contractor evaluation and contract
award (in respect of contractor proposals and health and safety record). The
contractual arrangements are such that the responsibility for health of each
party is appropriate to their role. The communication of responsibility is clear
and obvious. Contractors have clear policies and procedures for HAVS.

Flip Chart

Commentary
Clients have duties under CDM - responsibility to ensure competent contractor
with respect to health and safety
Different forms of contract may have a significant impact on health and safety
Questions are asked about health and safety in contracts, but not specifically
HAVS
Cost is still seen as the major driver on contracts not health and safety
Contractor proposal for how to deal with health risks not sought particularly on
mid-sized contracts - major contractors may consider HAVS but others do not
Need to have generic specification for the health and safety section of the
contract which is evaluated by professional safety people such that there is
some way of judging it – also with an appropriate follow through
Most pre-contract questions are at a superficial level with the health and safety
section having such a small weighting that a poor response would not
necessarily affect selection - although this is up to clients
Pragmatic view is taken in some industries where there are few competent
contractors and the approach is to improve these contractors (i.e. MoD and
nuclear)

Rating

Notes
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P1 - Contracting Strategy
3

3-4

C31

P2 - Ownership + Control
The extent to which the corporate body takes control over sustained safety performance including
consideration of HAVS.
Poor

Directors are disinterested in taking responsibility for health either within their
own organisation or in working with clients or contractors.

Moderate

Directors delegate responsibility for health but take little direct interest and do
not always provide the resources needed to tackle HAVS. Regulatory targets
are followed but there is little or no proactive activity.

Excellent

There are clear roles and responsibilities from the top of the organisation
downwards regarding the control of health. The Directors embrace their health
responsibility: challenging HAVS targets and initiatives are set and
contractors/clients are expected to cooperation at all levels is expected and
encouraged. A commitment to health is visible and transparent throughout the
company.

Flip Chart

Commentary
Could say this is the follow through beyond initial appointment of contractor
Rolls Royce have objectives and targets but need to have all the other things in
place first e.g. communications, policy etc.
Initially when you tackle the problem cases are likely to go up due to increased
awareness
Very important that management feel there is interest at board level – the
affects of this tend to filter down
Letters from Regulator should be addressed to Directors personally for it to
stand most chance of action

Rating

Notes

1

Range of 1-5 - BT - 5 as one director is very aware of problem.
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P3 - Company Culture
Culture within an organisation consists of assumptions about the way work should be performed; what is
and what is not acceptable; what behaviour and actions should be encouraged and discouraged and which
risks (e.g. HAVS) should be given most resources.
Poor

The style of behaviour that is accepted is aggressive or defensive.
Management style is either laissez-faire or autocratic. Decision-making is top
down or is disorganised and confused. Short-term profit policies prevail to the
extent of ignoring HAVS risks.

Moderate

Practices are pursued that have a minimum detriment to profits, comply with
the law and seek to maintain a clean public image, but fail to prevent risks
from HAVS from occurring.

Excellent

Decision-making is by consultation and management style is empowering and
delegating. Investment is seen as key to securing long-term goals. There is a
strong emphasis on the value of employees, mutual respect and concerns for
health, with commensurate standards for behaviour and continuing goals for
improvement. Health is a high priority which includes an active program to
control HAVS.

Flip Chart

Commentary
Culture is important especially at top of company, but is considered to be poor
at the moment
Health and safety should be part of the culture in construction because it is
such a hazardous industry
At corporate level the main concerns are money and image
Where there is a risk then senior people are likely to address it if it involves
complying with the law (as it is more likely to be seen as being important)
Need to distinguish between clients and main contractors in the definitions of
this factor
The appropriate drivers have to be identified (deaths lead to lost production
and increases in professional indemnity insurance, but what are the drivers for
HAVS?)

Rating

Notes

1

1-2 - Difficult to judge the current rating as it depends on whether it’s a large
or a small contractor
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P4 - Organisational Structure
The extent to which there is definition of who is responsible for HAVS considerations within and
between organisations.
Poor

HAVS roles and responsibilities are not clearly defined, with no regard to
interface communication issues or cooperation.
Assessment of the
performance of organisations / departments is solely against financial
considerations. Relationships are confrontational and competitive.

Moderate

There is some definition of HAVS roles and responsibilities but there may be
gaps particularly in respect of interface issues. Assessment of performance is
inconsistent and may / may not include considerations of factors other than
financial.

Excellent

HAVS roles and responsibilities are clearly defined, with explicit consideration
of interface communication and cooperation issues. Assessment of the
performance of organisations / departments uses a balanced score card across a
range of factors including health and profitability. Relationships are open and
constructive encouraging continuous mutual improvement.

Flip Chart

Commentary
The issues need to be addressed throughout the organisational hierarchy

Rating

Notes

2

2-3
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P5 - Health + Safety Management
The extent to which control of HAVS is built into the health and safety management system.
Poor

Policies either do not exist or do not have explicit objectives as to the manner
in which HAVS risk should be reduced. There are no clearly written roles and
responsibilities in relation to HAVS. The SMS either does not exist or fails to
implement systems such as formal HAVS risk assessments, permits to work,
incident feedback etc.
There are no management procedures for
monitoring/evaluating HAVS.

Moderate

There are broad policies and procedures regarding HAVS but most
responsibility is delegated to middle management. Safety systems are
implemented at a basic level. The SMS is not actively maintained and review
of HAVS is infrequent.

Excellent

Clear policies exist with explicit objectives regarding HAVS. There are clearly
defined roles and responsibilities for HAVS in the SMS. Safety management
is evident in all aspects of the operations by workers and management at all
levels. The system to control HAVS is comprehensive, is audited and
reviewed for continuous improvement on an ongoing basis.

Flip Chart

Commentary
Safety Management Systems (SMS) are generally in place, but are not specific
enough for HAVS

Rating

Notes

2
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P6 - Labour Relations
The extent to which there is a harmonious relationship between the management and the work force. It
also concerns the extent to which there is the opportunity for workers to affiliate with associations active
in defending and promoting their welfare, and the extent to which there is a system in place for pay
negotiation.
Poor

The climate between the workers and management is hostile and conflict
prone. Management never consults the workforce. Union affiliation is not
permitted and thus no collective bargaining structures exist. There is
exploitation of the workforce by the employer with little or no provision for the
workforce's welfare, health and safety. As such, the workforce are at an
unacceptable risk of HAVS.

Moderate

A system is in place that facilitates negotiations between management and
employees. However, it receives minimal commitment from the employer, and
is regarded sceptically by the employees and as a result issues such as HAVS
may be overlooked. Employees are able to associate with a very restricted
range of union / professional bodies.

Excellent

There is full consultation of the workforce on all matters involving health and
HAVS is an important consideration in this process. Choice of professional /
union association is open, and negotiation on pay and conditions is frequent,
productive, and fair.

Flip Chart

Commentary
Construction not very unionised and varies trade to trade / company to
company
Small / medium companies unlikely to be involved with unions - need major
contractors to apply their standards down the supply chain

Rating

Notes

2

1-2
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P7 - Company Profitability
The extent to which the company is subject to competition over market share and constrained as to the
price that they can charge for the services offered.
Poor

Poor market (share) or falling demand for products or services. An increasing
cost of operations is set against the decreasing rates or prices chargeable for
activities, forcing contractors to reduce unnecessary expenditure and cut
corners. This may lead to the running down of equipment to levels when
vibration creates a hazard to health.

Moderate

Reasonable and stable returns.

Excellent

Good returns with growing market (share) with sustained profits enabling
investment in low vibration tools / HAVS programmes.

Flip Chart

Commentary
Investment in health will lead to greater profits - they are not mutually
exclusive
Need to demonstrate the link to improved profitability
Concern that margins are being squeezed - implies low investment in training

Rating

Notes

3

C37

E1 - Political Influence
The profile of, and practices within, Government related to the industry.
Poor

Political instability and/or detachment from important issues within the
industry. No active measures to influence health.

Moderate

Stable political environment and/or recognition of the industry under the
pretext of 'public interest'. Passive reference to HAVS in procurement policy.

Excellent

Elevated profile for the industry with HAVS receiving mention. High-level
political involvement and resulting empowerment of the regulator. Fiscal
policies supporting prosperity of the industry and procurement policy
emphasising health.

Flip Chart

Commentary
Context because of liability issue with people going from one employer to the
next which is very different from miners cases where there is only one
employer – the government (Miners compensation is estimated to be up to £3
billion)
If DTI thought they were going to be landed with construction claims HAVS
would become higher priority.
Political agenda has a high level focus on Revitalising Health and Safety occupational health is a big part of this
All Labour governments are supposed to implement ILO conventions and 160
says there should be systems which provide occupational health for all workers
(political embarrassment)
M4I sites have addressed health as well as safety so reasonably high on agenda
Is there real action or is it all spin?

Rating

Notes

6
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E2 - Regulatory Influence
The framework of HAVS regulations governing the industry and the profile and actions of the Regulator
in relation to HAVS.
Poor

Guidance pertaining to HAVS is weak and does not impinge on the day-to-day
practices for all stakeholders. The inspectorate is under-resourced and thus
unable to influence the incidence of HAVS.

Moderate

There is guidance covering HAVS for which compliance is checked but the
regulator is under-resourced or unwilling to take effective actions, thus rules
are inconsistently subscribed to, implemented or enforced.

Excellent

Guidance relating to HAVS is effective and focuses industry attention with a
strong and proactive Inspectorate encouraging improvements and strong
enforcement deterring transgressions. Regulatory policy in relation to HAVS is
pro-active and pre-empts potential problem areas.

Flip Chart

Commentary
Construction Inspectors will intervene when they see a potential HAVS
problem on site - advice as well as enforcement
Chamber of commerce meeting and 800 factory visits budgeted and anticipated
only 100 would get done because of shortage of inspectors
Northampton 1.2 inspectors for whole area
Stronger push on construction
Inspection on supply side ongoing for last year
One of the key priority areas for inspectors on site
Employers almost expect HSE to manage HS for them - but shouldn't do so as
it is really employers responsibility
Figures are difficult to understand and interpret
Recommendation regulatory intervention
If it's that important then employers federations should be doing something and
not relying on the government
Many fundamental issues still do not have a direct link - need to know where
to target resources

Rating

Notes

5
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E3 - Market Influence
The commercial and economic context affecting the industry.
Poor

Conditions such that, due to work overload or so little work, margins are
squeezed, and corners are cut with respect to health. There is less money to
provide resources to look at HAVS.

Moderate

Continued application of health measures and risk evaluations but inadequate
time or financial margins for renewed investment. HAVS programmes only
partially funded with little or no follow up.

Excellent

A commercial environment with a balance of workload / availability and return
to enable investment in health to be made. Funding is available for
comprehensive HAVS projects.

Flip Chart

Commentary
Prices are falling  manufacturers perspective is that industry figures say that
units are going up but cost of units are going down and so margins are
squeezed

Rating

Notes

2
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E4 - Societal Influence
Aspects of the community and society at large, which bear upon organisations and workers.
Poor

Low public regard for industry and / or low concern for the welfare of workers.

Moderate

Neutral attitude to industry and health of the workers.

Excellent

Highly valued industry with respect for the skills and societal contribution, and
concern for workers' welfare.

Flip Chart

Commentary
Construction seen as dirty, inconvenient, causes delays and public don't want
to pay for it.

Rating

Notes

1

C41

APPENDIX D

WEIGHTINGS FROM ALL THREE WORKSHOPS

D1

D. WEIGHTINGS FROM ALL THREE WORKSHOPS
D.1

ENVIRONMENTAL INFLUENCES ON POLICY LEVEL
Table 1 Environmental influences on Policy level - Workshop 1

Policy level influences affected

Ratings

E1
Political

E2
Regulatory

E3
Market

E4
Societal

1

5

2

2

Ratings
P1 Contracting strategy

3

ML

L

H

L

P2 Ownership / control

1-4

L

ML

M

L

P3 Company culture

1

L

ML

H

L

P4 Organisational structure

2

ML

H

M

L

P5 Safety management

2

ML

H

HM

L

P6 Labour relations

1

HM

M

M

L

P7 Company profitability

1

ML

L

H

L

Table 2 Environmental influences on Policy level - Workshop 2
Policy level influences affected

Ratings

E1
Political

E2
Regulatory

E3
Market

E4
Societal

6

5

4-5

1

Ratings
P1 Contracting strategy

3

ML

L

H

L

P2 Ownership / control

4-5

L

HM

M

L

P3 Company culture

3

L

ML

H

L

P4 Organisational structure

3

ML

H

M

L

P5 Safety management

2

ML

H

M

L

P6 Labour relations

2

HM

M

M

L

P7 Company profitability

4

ML

L

H

L

Table 3 Environmental influences on Policy level - Workshop 3
Policy level influences affected

Rating

E1 Political

E2
Regulatory

E3
Market

E4
Societal

6

5

2

1

Rating
P1 - Contracting Strategy

3-4

ML

ML

H

-

P2 - Ownership + Control

1-5

L

HM

M

L

P3 - Company Culture

1-2

M

ML

M

M

P4 - Organisational Structure

2-3

ML

H

M

L

2

ML

H

M

L

1-2

HM

M

L

L

3

ML

L

H

L

P5 - Health + Safety Management
P6 - Labour Relations
P7 - Company Profitability
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D.2

POLICY INFLUENCES ON ORGANISATIONAL LEVEL

Table 4 Policy influences on the Organisational level - Workshop 1

P4
Organisational
structure

P5
Safety
management

P6
Labour
relations

P7
Company
profitability

Ratings

P3
Company
culture

Ratings

P2
Ownership /
control

Organisational level influences affected

P1
Contracting
strategy

Active policy level influences

3

1-4

1

2

2

1

1

O1 Recruitment and Selection

1

ML

L

H

M

H

ML

ML

O2 Training

4

M

ML

H

M

H

ML

M

O3 Procedures

3

M

ML

H

M

H

L

M

O4 Planning

2

M

L

ML

HM

H

L

M

O5 Incident Management & Feedback

2

ML

ML

H

HM

H

L

ML

2-3

ML

L

HM

H

H

L

HM

O7 Communications

2

ML

L

H

H

H

L

M

O8 Safety Culture

1

L

ML

H

HM

H

M

M

O9 Equipment Purchasing

4

M

ML

ML

M

H

L

H

2-3

ML

ML

HM

M

H

L

HM

O11 Pay & Conditions

2

L

L

HM

L

ML

H

H

O12 Process Design

2

M

ML

ML

L

HM

L

H

O13 Equipment Design

3

L

L

ML

L

M

L

M

O6 Management / Supervision

O10 Inspection & Maintenance
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Table 5 Policy influences on the Organisational level - Workshop 2

P1
Contracting
strategy

P2
Ownership /
control

P3
Company culture

P4
Organisational
structure

P5
Safety
management

P6
Labour relations

P7
Company
profitability

Active policy level influences

3

4-5

3

3

2

2

4

1-2

M

L

H

HM

H

M

ML

O2 Training

2

M

ML

H

M

H

ML

M

O3 Procedures

2

ML

M

H

HM

H

M

M

O4 Planning

2

L

M

ML

HM

H

L

M

O5 Incident Management & Feedback

1

ML

ML

H

HM

H

HM

ML

O6 Management / Supervision

3

ML

L

HM

H

H

M

M

O7 Communications

2

L

ML

H

H

H

H

M

O8 Safety Culture

3

L

M

HM

HM

HM

HM

M

O9 Equipment Purchasing

4

M

ML

H

HM

H

L

H

O10 Inspection & Maintenance

2

ML

ML

HM

H

H

HM

HM

O11 Pay & Conditions

4

HM

L

HM

L

ML

H

H

O12 Process Design

3

M

ML

H

HM

HM

L

M

1-2

L

L

M

L

M

L

M

Organisational level influences affected
Ratings

Ratings
O1 Recruitment and Selection

O13 Equipment Design
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Table 6 Policy influences on the Organisational level - Workshop 3
Active policy level influences
P3 - Company
Culture

P4 Organisational
Structure

P5 - Health +
Safety
Management

P6 - Labour
Relations

P7 - Company
Profitability

Rating

P2 - Ownership
+ Control

Organisational level influences affected

P1 Contracting
Strategy

Rating

3-4

1-5

1-2

2-3

2

1-2

3

O1 - Recruitment and Selection

1

HM

L

H

HM

H

L

M

O2 - Training

4

M

ML

H

HM

HM

L

H

O3 - Procedures

3

L

M

H

HM

H

ML

L

O4 - Planning

2

M

M

ML

HM

H

L

M

1-2

ML

ML

H

HM

H

HM

HM

O6 - Management / Supervision

2

ML

ML

H

H

H

ML

ML

O7 - Communications

4

L

ML

H

H

H

H

-

O8 - Health Culture

2

L

M

HM

HM

HM

M

HM

O9 - Equipment Purchasing

6

M

ML

H

HM

H

L

H

2-3

ML

ML

HM

H

H

L

ML

O11 - Method of Pay

2

HM

L

H

L

ML

H

M

O12 - Process Design

2

M

ML

M

M

H

-

M

O13 - Equipment Design

6

M

L

M

M

H

L

M

O5 - Incident Management + Feedback

O10 - Inspection + Maintenance
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D.3

ORGANISATIONAL INFLUENCES ON DIRECT LEVEL

Table 7 Organisational influences on the Direct level - Workshop 1

O2
Training

O3
Procedures

O4
Planning

O5
Incident
Management
& Feedback

O6
Management /
Supervision

O7
Comms

O8
Safety Culture

O9
Equipment
Purchasing

O10
Inspection &
Maintenance

O11
Pay &
Conditions

O12
Process Design

O13
Equipment
Design

influences

1

4

3

2

2

2-3

2

1

4

2-3

2

2

3

4-5

H

H

M

L

L

HM

HM

M

L

L

M

L

ML

1

M

H

M

M

ML

HM

HM

H

M

M

H

M

M

1-2

HM

M

ML

ML

ML

HM

H

H

L

L

ML

L

L

ML

H

H

M

HM

HM

H

HM

M

L

L

L

L

Ratings

Direct level
affected

O1
Recruitment &
Selection

Active organisational level influences

Ratings
D1 Individual Competence
D2 Motivation / Morale
D3 Team working
D4 Situational Awareness
/ RP

5

D5 Fatigue / Alertness

5

ML

ML

M

M

L

M

L

ML

L

L

ML

ML

ML

D6 Health

6

H

ML

L

L

L

M

HM

M

L

L

ML

L

L

D7 Communications

3

M

HM

H

H

L

HM

H

HM

ML

L

L

L

L

2-3

L

ML

M

M

L

HM

H

HM

HM

M

L

M

M

D9 Compliance

6

HM

H

H

M

L

H

HM

H

L

L

ML

L

L

D10 Suitable Resources

3

H

HM

M

M

L

H

M

HM

H

M

M

ML

M

2-3

ML

HM

HM

M

L

HM

H

HM

H

H

L

L

HM

L

M

ML

M

L

M

M

M

H

H

L

ML

H

L

M

H

HM

L

HM

M

HM

L

L

L

ML

ML

D8 Information / Advice

D11 Inspect&Maint
D12 Equipment
Operability

4

D13 Workplace
Environment

3

D6

Table 8 Organisational influences on the Direct level - Workshop 2

O2
Training

O3
Procedures

O4
Planning

O5
Incident
Management
& Feedback

O6
Management
/ Supervision

O7
Communications

O8
Safety Culture

O9
Equipment
Purchasing

O10
Inspection &
Maintenance

O11
Pay &
Conditions

O12
Process Design

O13
Equipment
Design

1-2

2

2

2

1

3

2

3

4

2

4

3

1-2

influences
Ratings

Direct level
affected

O1
Recruitment
& Selection

Active organisational level influences

Ratings
D1 Individual Competence

4-5

H

H

HM

L

L

HM

HM

M

L

L

M

L

ML

D2 Motivation / Morale

4-5

M

H

M

ML

M

H

H

HM

M

ML

H

M

M

D3 Team working

2-5

HM

HM

M

ML

M

HM

H

H

L

L

HM

L

L

5

ML

H

HM

M

H

H

H

HM

M

L

L

L

L

4-5

M

ML

M

H

L

HM

L

M

L

L

ML

HM

HM

D6 Health

3

HM

H

L

L

L

M

M

H

L

L

ML

L

L

D7 Communications

3

M

HM

H

H

M

HM

H

HM

ML

L

L

L

L

D8 Information / Advice

4

L

HM

ML

M

M

H

H

HM

HM

ML

L

ML

M

D9 Compliance

6

HM

HM

HM

M

M

H

H

HM

L

L

ML

L

L

D10 Suitable Resources

2

H

HM

HM

H

L

H

M

HM

L

L

M

ML

L

D11 Inspect&Maint

2

ML

HM

HM

M

ML

HM

H

HM

H

H

L

L

HM

D12 Equipment
Operability

4

L

M

ML

M

L

M

M

M

H

H

L

ML

H

D13 Workplace
Environment

4

L

M

HM

H

L

HM

M

HM

L

L

L

ML

ML

D4 Situational Awareness
/ RP
D5 Fatigue / Alertness

D7

Table 9 Organisational influences on the Direct level - Workshop 3

O1
Recruitment
& Selection

O2
Training

O3
Procedures

O4
Planning

O5
Incident
Management
& Feedback

O6
Management
/ Supervision

O7
Communications

O8
Safety Culture

O9
Equipment
Purchasing

O10
Inspection &
Maintenance

O11
Pay &
Conditions

O12
Process Design

O13
Equipment
Design

Active organisational level influences

1

4

3

2

1-2

2

4

2

6

2-3
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DIRECT INFLUENCES ON HAND-ARM VIBRATION SYNDROME
Table 10 Direct influences on HAVS – Workshop 1, 2 and 3
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WORKSHOP BRIEFING NOTE
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E1

HAND ARM VIBRATION SYNDROME IN CONSTRUCTION
INFLUENCE NETWORK WORKSHOP
MARCH 2002
BRIEFING DOCUMENT
1.

AIMS AND OBJECTIVES OF BRIEFING DOCUMENT
The aim of this briefing document is to provide you with enough background
material to prepare you for the Influence Network workshop on Hand Arm
Vibration Syndrome (HAVS) in construction to be held at 0930hrs on 26 March
2002 at:
BOMEL Limited
Ledger House
Forest Green Road
Fifield
MAIDENHEAD SL6 2NR
This short document:

2.

•

Defines the overall objectives of the project

•

Defines the objectives of the workshop

•

Describes the background to the approach

•

Briefly describes the issues to be considered in the workshop

•

Provides a customised diagram for consideration prior to and during the
workshop

•

Defines the factors considered to influence HAVS in construction.

PROJECT OBJECTIVES
This work concerns a study to investigate the underlying causes of hand arm
vibration syndrome (HAVS) in the construction industry. The approach builds on

C1017\05\001u Rev A March 2002

Page 1 of 7

previous development work undertaken by BOMEL for HSE which used the
Influence Network (IN) technique to structure the direct and underlying
organisational and environmental factors having a bearing on health and safety in
construction. The work has been extended in order to deal with some key health
and safety problems in construction using the IN technique. Part of this is the
application of a specific study of HAVS in construction as part of the wider
programme of work with funding provided by the Association of British Insurers
(ABI). The main aims of the study are as follows:
•

Establish an estimate of the likely scale of the HAVS problem in
construction from the information and data available which can be used to
monitor any intervention measures and help to inform subsequent parts
of the study

3.

•

Identify the underlying influences and causes related to HAVS in the
construction industry by holding IN workshops with key stakeholders

•

Evaluate the effectiveness of a variety of risk prevention and control
measures in a further stakeholder workshop

•

Generate a list of practical and cost effective risk control options in
relation to HAVS which are applicable to the construction industry.

WORKSHOP OBJECTIVES
The key objectives of this workshop are based on the second and third project
objectives as follows:

4.

•

Identify the factors that influence HAVS in construction

•

Rate these factors in terms of current practice and their influences on
other factors

•

Identify possible risk control measures.

CONTEXT
Hand Arm Vibration Syndrome is a serious concern across all industries.

In

2000/01, figures from the Industrial Injuries Disablement Benefit scheme show
that, across industry, there were 3335 newly diagnosed cases of vibration white
finger (the most common HAVS) and 22,100 claims. It is generally accepted that
these claims give an incomplete measure of the incidence of disease. In a study
commissioned by the HSE, the Medical Research Council (MRC) estimated that
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around 1.2 million men could be exposed to harmful levels of vibration at work and
that 255,000 men have clear signs of vibration white finger attributable to such
exposure.
In the construction industry, the MRC study estimated that around 460,000
workers are exposed to harmful amounts of vibration, which is by far the largest of
any industrial groups at risk. Within this group, carpenters and joiners, electricians
and electrical maintenance fitters, bricklayers and masons, and builders and
building contractors were found to be at greatest risk. Between 1995 and 2001
there have been 1275 newly diagnosed cases of VWF in the construction industry.
This is likely to be a gross underestimation of the true incidence of these disorders
in construction given the high level of exposure to vibration.
Several of the more immediate causes of HAVS are fairly well established. The
associated risk controls tend to relate to the elimination of the vibration source or
engineering measures to reduce the level of vibration. Although these measures
will reduce risk they may not be practicable or cost effective. The purpose of this
workshop, therefore, is for participants to consider a wide range of influences on
HAVS in construction by using the Influence Network technique and to identify
practical risk control measures.
The Influence Network background and
methodology is now described.

5.

BACKGROUND TO INFLUENCE NETWORK
Influence Networks have been used, for example, within the Formal Safety
Assessment (FSA) methodology developed to inform shipping regulators. The
FSA methodology provides a rational and systematic approach for assessing risks
associated with a particular activity, and for evaluating the costs and benefits of
different ways of reducing those risks. Thus FSA is a tool to assist decision
makers, and aims to achieve a balance between technical and operational issues,
and between safety and costs. Additionally, by recognising the roles of different
stakeholders, and by taking account of the human element, the use of FSA should
facilitate changes equitable to all affected parties.
Within the overall process, it is clearly important not only to assess risk, but to
develop an understanding of the factors which influence the level of risk. Attention
can then be focused upon strengthening factors which have the greatest
influence. Influence Networks fulfil this purpose, since they provide a structured
means for identifying and assessing the various factors that bear upon the risk of
a particular type of accident or event. In particular, Influence Networks are
structured so as to categorise influences into a hierarchy of factors, some being
remote (such as the political and market environment) and some being more
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direct (such as the suitability of PPE and the competence of operatives).
Furthermore, the diagrams allow judgements to be made regarding the relative
strength of these different influencing factors, so that significant factors can be
identified and addressed, thus improving safety.

6.

INFLUENCING DOMAINS
Most accidents are caused by a complex combination of events; they do not
happen in isolation, but are part of a wider system of causal factors. This is
shown in Figure 1 as a set of nested systems or domains that influence the
performance of people and hardware in a hazardous situation. The effect of each
domain on the others can be characterised by a set of influences, each having a
potential effect on any influence within the enclosed domains. All of these
influencing domains interact in the causes of accidents, and are also the areas
where error prevention and risk control measures can be introduced.

Social, Political and Market
Context
Corporate Policy Influences
Organisation &
Management
Systems

Human and
Technical
Systems

Figure 1 Nested System of Influences
Effective safety management requires a clear understanding of the various
technical, human and organisational factors that affect risk, and of the influence
that each of these factors exerts. Influence Networks have been developed to deal
with this complexity of factors influencing an accident or undesirable event.

7.

THE INFLUENCE NETWORK
An Influence Network is a model representing the various factors that influence
the occurrence of a particular undesirable event. The development of an
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Influence Network involves the definition of the event under consideration and the
identification of the hierarchy of influences upon the event.
Figure 2 illustrates the typical composition of an Influence Network, and the
various domains of influence that can be identified. This diagram has been
customised in the course of the study to reflect the potential influences on the risk
of Hand Arm Vibration in construction.

It should be noted that the colour

coding of the diagram is only intended to serve as a starting point for
discussion. You may feel that some factors are more or less important or
that some need to be added to the diagram. Within the workshop session, this
diagram will be further customised to reflect your expert judgement about critical
influences.
HAVS IN CONSTRUCTION
DIRECT LEVEL

INDIVIDUAL
COMPETENCE

TEAMWORKING

MOTIVATION

D1

D2

D3

SITUATIONAL
AWARENESS /
RISK
D4 PERCEPTION

FATIGUE
/ ALERTNESS
D5

HEALTH
(Lifestyle)

COMMS
D7

D6

INFORMATION
/ ADVICE

COMPLIANCE

D8

D9

SUITABLE
HUMAN
RESOURCES
D10

INSPECTION &
MAINTENANCE

EQUIPMENT
OPERABILITY
D12

D11

WORK
ENVIRONMENT
D13

ORGANISATIONAL LEVEL

RECRUITMENT
& SELECTION

TRAINING

PROCEDURES

O1

O2

O3

PLANNING
O4

INCIDENT
MANAGEMENT &
FEEDBACK

MANAGEMENT
/ SUPERVISION

O5

O6

HEALTH
CULTURE

COMMS
O7

O8

EQUIPMENT
PURCHASING

INSPECTION &
MAINTENANCE

O9

O10

METHOD
OF PAY
O11

PROCESS
DESIGN

EQUIPMENT
DESIGN

O12

O13

POLICY LEVEL
CONTRACTING
STRATEGY
P1

OWNERSHIP &
CONTROL
P2

COMPANY
CULTURE

SAFETY
MANAGEMENT

ORGANISATIONAL
STRUCTURE
P4

P3

LABOUR
RELATIONS
P6

P5

COMPANY
PROFITABILITY
P7

ENVIRONMENTAL LEVEL
POLITICAL
INFLUENCE
E1

Key:

Established HAVS factor

REGULATORY
INFLUENCE
E2

MARKET
INFLUENCE
E3

SOCIETAL
INFLUENCE
E4

Not established HAVS factor

Figure 2 Customised Influence Network
Within Figure 2 there are four levels of influencing factors, reflecting the domains
shown in Figure 1:
•

Direct Level, which refers to unsafe acts and/or technical failures
immediately related to the top event.

•

Organisational Level, which refers to the underlying organisational
factors for each company, contractor, subcontractor etc. at the worksite,

C1017\05\001u Rev A March 2002

Page 5 of 7

and the workplace conditions that have an impact on the occurrence of
the top event.
•

Policy Level, which comprises the policy factors that determine the
organisational processes, stemming from the Client, the overall Project
Management and the ‘head offices’ of the individual companies,
contractors etc.

•

Environmental Level, which refers to the regulatory and wider external
influences that determine organisational policies and processes.

Within each level, there are several potential influencing factors. Those adopted
for the workshop session are defined in the attached Annex. These definitions will
be debated at the workshop, together with appropriate descriptions of best and
worst practice. Based on these scales, current practice in each area will be ‘rated’
in the context of the risks associated with HAVS in construction.
In the next stage, the relative strength of the influences at one level will be
assessed in terms of their impact on specific influences at the level above. A
quantitative ‘weighting’ will be assigned.
With these weightings and ratings in place, a risk index can be calculated. The
impact of risk control measures to modify the underlying influences can then be
assessed in terms of the impact on this risk index. Potential measures will be
identified and their implementation discussed.

8.

THE WORKSHOP SESSION
Within the workshop session the aim is to further customise the Influence Network
to reflect the critical influencing factors on the risk of HAVS in construction. The
quality of each of these factors will be rated and the importance in influencing the
event will be weighted.
Prior to the workshop it would be useful if you could familiarise yourself with the
Influence Network and think about the kind of influences that would have a
bearing on HAVS in construction. If you feel that the influences identified do not
completely reflect all relevant factors, then this can be explored within the session.
No other preparation is required, and the full procedure will be explained on the
day.
We look forward to seeing you there.
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Further information can be obtained from Helen Bolt, Mike Webster or David
Jamieson at BOMEL Tel: 01628 777707 Fax: 01628 777877 Email:
davidjamieson@bomelconsult.com.
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APPENDIX A
GENERIC INFLUENCE NETWORK FACTORS
Direct Level Influences
This refers to the immediate workplace factors that have a bearing on the human and
technical conditions that can lead to unsafe acts and/or technical failures that are
responsible for the accident.
D1 - Individual Competence
The knowledge and abilities required to use vibratory tools safely.
Poor

Workers cannot perform a task without direct instruction and
supervision. They have little or no knowledge of equipment
functioning or of the potential risks of HAVS. They have little or no
understanding of their responsibilities in relation to HAVS.

Moderate

Workers can perform routine tasks efficiently, but sometimes at the
expense of exposure to harmful levels of vibration. If they are
required to perform new tasks with different tools the risks are
greater. They have a basic understanding of their responsibilities.

Excellent

Workers can perform any tasks with a full appreciation of what is
required and the possible risks of HAVS. They are considered
experts in their trade / profession, able to deal with a range of
conditions. They are completely familiar with their responsibilities as
well as those of junior personnel.
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D2 - Motivation
The strength and direction of human attitudes in relation to HAVS
Poor

Workers will express negative and pessimistic views about their jobs
and conditions which makes them withhold effort when it comes to
safety. Workers do not appreciate the risks of HAVS and so are not
motivated to take remedial action. Motivation is driven by money
over health / HAVS concerns.

Moderate

Workers will be neutral about their jobs and conditions; will respond
to job demands but will tend to be reactive when it comes to safety.
They perform their duties with care and attention most of the time
but feel that some elements of their job are out with their control. In
such cases they may engage in tasks with HAVS risk.

Excellent

Workers will be positive and optimistic about their jobs and
conditions and will demonstrate a proactive attitude to safety in
general. They are committed to high quality work, and the
prevention of HAVS which they have control over and gain
satisfaction from. Health is put before money.

D3 - Teamworking
The extent to which individuals in teams look out for each other's interests in terms of
sharing HAVS information and pointing out HAVS risks to each other.
Poor

People work on individual work fronts and rarely interact to talk
about health. There is negative peer pressure (with respect to
health) in that people are expected to get on with the work
irrespective of risks and well intended advice is perceived as
interference.

Moderate

Casual grouping of personnel in teams. People sometimes discuss
health in teams and look out for each other in terms of certain more
obvious hazards but not always HAVS.

Excellent

Positive interaction within structured teams, with people actively
looking out for each others health including HAVS risks. There is
positive peer pressure and advice regarding HAVS is welcomed.
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D4 - Situational Awareness / Risk Perception
The extent to which workers are aware of potential HAVS hazards and the associated
risks.
Poor

Lack of awareness of HAVS hazards and disregard of HAVS risks in
the work place. HAVS is seen as a problem for the future not the
present.

Moderate

Acknowledgement of HAVS hazards and risks but little effort
towards behaviour modification.

Excellent

Clear recognition of HAVS hazards with appropriate behaviour
modification to compensate.

D5 - Fatigue / Alertness
The degree to which decision making is degraded, for example, through sleep deprivation,
or excessive / insufficient mental or physical activity, or drugs / alcohol. In the case of
HAVS, this may lead to people making poor judgements in relation to the safe use of tools.
Poor

People are inactive, drowsy or tired; poor judgements are made
when using vibratory tools.

Moderate

People are generally alert and vigilant. Capacity for work is normal,
although certain situations (such as prolonged periods of
inactivity/excessive activity) may temporarily affect capacity for work
and lead to poor decisions.

Excellent

People are exceptionally alert, vigilant and attentive and will always
make good decisions about when and how long to use tools and for
how long so as to minimise the risk of HAVS.
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D6 - Health (Lifestyle)
The extent to which lifestyle factors affect an individual's health.
Poor

The majority of the workforce smoke, drink more than the
recommended weekly allowance of alcohol , have a poor diet and
get little exercise. As a result, health is deteriorated and the risk of
HAVS increased.

Moderate

Around half of the workforce have lifestyles which are detrimental to
good health and may increase the risk of HAVS.

Excellent

The majority of the workforce have lifestyles which promote good
health.

D7 - Communications
The extent to which the frequency and clarity of communications between workers are
appropriate to enable tasks to be performed with minimal risk of HAVS.
Poor

In relation to HAVS, communication is unclear, unreliable, too
infrequent and disregards literacy / language issues.

Moderate

In relation to HAVS, communication is usually clear, timely, and
reliable, but deteriorates occasionally.

Excellent

In relation to HAVS, communication is always clear, reliable, timely
and appropriate to literacy / language needs.

D8 - Information / Advice
The extent to which people can access HAVS information that is accurate, up to date,
relevant and usable.
Poor

HAVS information is either out of date, unobtainable, irrelevant,
incomplete or difficult to interpret.

Moderate

HAVS information is obtainable and relevant, but at times is out of
date or unreliable.

Excellent

HAVS information is accessible,
complete, up to date and reliable.
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D9 - Compliance
The extent to which people would comply with or obey instructions, procedures, rules, risk
assessments or regulations which are designed to minimise the risk of HAVS.
Poor

HAVS rules, risk assessments, regulations and procedures are
frequently violated or not followed at all.

Moderate

HAVS rules, risk assessments and regulations are followed without
consideration of their appropriateness to the context.

Excellent

HAVS rules, risk assessments and regulations are complied with,
but due consideration to the appropriateness of circumstances and
context is given.

D10 - Suitable Human Resources
The relationship of supply to needs for suitable human resources to control the risk of
HAVS.
Poor

There aren't enough personnel to allow effective job rotation. In
addition, there are insufficient numbers of personnel who are
suitably trained in HAVS risk control.

Moderate

Sufficient human resources are available with the capacity to deal
with some HAVS risks but there is insufficient float to adapt to
changes in the level of risk and several problem areas are
neglected.

Excellent

Personnel are readily available to deal with all aspects of HAVS risk.
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D11 - Inspection and Maintenance
The extent and frequency with which equipment is inspected and maintained in order to
minimise vibration levels.
Poor

Equipment is never or rarely inspected, serviced or maintained with
vibration in mind.

Moderate

Equipment is frequently inspected, serviced and maintained, but on
occasion this is poorly performed and the level of vibration is not
considered.

Excellent

Equipment is inspected / maintained as directed by the
manufacturer and to a high standard consistently, which minimises
the level of vibration when tools are used.

D12 - Equipment Operability
The extent to which equipment can be safely operated with minimal risk of HAVS.
Poor

Equipment are of poor quality/grade and shoddily constructed.
Vibration levels are high.

Moderate

Equipment is made of reasonably high-grade materials;
manufacture is quality assured, but quality may not be consistent.
The equipment has not been designed with the end user in mind.
Vibration levels may exceed safe levels.

Excellent

Equipment and materials are of high quality; manufacture is of the
highest quality, is consistent and is continuously being improved.
The end user has been involved in informing the design process.
Vibration levels are low.

C1017\05\001u Rev A March 2002

Page A.6 of A.22

D13 - Workplace Environment
Environmental factors such as temperature and congestion which exist in the place of work
with the potential to contribute to the risk of HAVS.
Poor

Temperatures are often low, and restricted space means that
awkward postures are frequently adopted.

Moderate

Occasionally and transiently it may be necessary to work in cold
conditions and adopt awkward postures.

Excellent

All environmental factors are regularly at an optimum level, with
infrequent and minor deviations from this level. As such the work
environment contributes little to the risk of HAVS.
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Organisational Level Influences
This refers to the underlying organisational factors that influence the human and technical
conditions of the working environment and therefore shape the occurrence of
human/technical failures.
O1 - Recruitment and Selection
The system and procedures that facilitate the employment of personnel that are suited to
the job demands. Medical screening is carried out to identify workers with increased risk of
HAVS.
Poor

Medical screening is not part of the selection process.

Moderate

Medical screening is part of the selection process for some
companies but this is patchy and does not always cover HAVS.

Excellent

Medical screening is routinely carried out as part of the selection
process with HAVS checks a part of this.

O2 - Training
The system that ensures that the workforce are aware of HAVS risk and know the
precautions which need to be taken.
Poor

There is little investment in staff training and health risks are not
covered.

Moderate

There is a system of training personnel that is based on minimum
legal requirements, but does not cover HAVS in detail, only in
passing. Most HAVS training is passed on in an ad hoc fashion,
e.g. on the job, as opposed to coming from a formal source.

Excellent

There is a system of identifying individual's training needs and
resources are made available to ensure that the competence of the
workforce is continually assured in relation to HAVS and health in
general.
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O3 - Procedures
The system that ensures that there are explicit and clear method statements based on risk
assessments for conducting tasks and/or operations in a way which minimises the risk of
HAVS.
Poor

There are no procedures in place to guide or inform personnel how
to reduce the risk of HAVS. Any procedures that are in existence do
not represent actual tasks or are so poorly presented / inaccessible
as to render them ineffective. No consideration is given to the
resources required.

Moderate

There are procedures in existence, but they are of inconsistent
quality: e.g. they may be well presented but out of date.

Excellent

Procedures are systematically updated involving personnel whose
responsibility it is to perform the tasks. They are well presented, and
organised and are effective in reducing HAVS risk.

O4 - Planning
The system that designs and structures the work activities of personnel so as to minimise
HAVS risk.
Poor

Planning is reactive and schedule driven with no regard to the risk
from vibration. HAVS risk assessments are not undertaken as part
of work planning.

Moderate

Basic planning exists for work activities, but with little regard for
HAVS. Some HAVS risk assessments are undertaken only for
tasks with obvious hazards and they tend to lack detail.

Excellent

Planning to control HAVS is proactive and interactive for different
work activities and across all parties. HAVS risk assessments are
an integral part of planning.
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O5 - Incident Management + Feedback
The system of incident management that ensures high quality information is available for
decision-making when and where it is required. Relates to the reporting and investigation
of HAVS cases and dissemination of the findings to prevent future occurrences.
Poor

There is no system for collecting information about HAVS incidents
that can be used to prevent further occurrences. Furthermore, there
is no system for feeding back information which could help to
reduce the HAVS risk in operations.

Moderate

Information is recorded, but may not reach its intended recipients in
time, or may be degraded in quality. The information may be
distorted or poorly communicated.

Excellent

There is a HAVS monitoring system in place which provides
information about the risk factors to help prevent future
occurrences. In addition, information on work practice which
minimises HAVS risk is collected and fed back to workers.

O6 - Management / Supervision
The system that ensures the workforce are adequately managed/supervised in a way
which reduces the risk of HAVS.
Poor

There is poor provision for HAVS on management and supervision
agendas.
Human and hardware resources are often used
inappropriately which increases HAVS risk.

Moderate

There are management procedures for HAVS and supervision of the
problem is helpful and appropriate although seldom proactive.

Excellent

Management and supervision systems are proactive in controlling
the risks of HAVS. To this end, resources (human and hardware)
are used appropriately.
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O7 - Communications
The system that ensures that appropriate HAVS information is effectively identified,
collected and communicated throughout the organisation taking account of language and
literacy.
Poor

There are no systems or procedures for the identification of HAVS
information requirements and no thought is given to how this
information might be stored or communicated.

Moderate

There are systems in place for gathering and communicating HAVS
information, but breakdowns occur.

Excellent

There is a system and structure in place to ensure the effective
collation and dissemination of HAVS information. This information
is received and understood by those who need it when it is required.

O8 - Health Culture
Product of individual / corporate values, attitudes, and patterns of behaviour that
determines the commitment to preventing HAVS in the workplace.
Poor

HAVS has little or no priority. There is apathy towards HAVS which
stifles the passing of relevant information. HAVS is generally
regarded as someone else's responsibility. Failure to control HAVS
is not taken seriously. Management are resistant to new ideas for
controlling HAVS.

Moderate

HAVS only has a high priority to the extent it maintains image. The
passing of HAVS information is not encouraged and often ignored.
Responsibility for HAVS is confined to a few people. People are
only proactive now and again and this is not always well received.

Excellent

HAVS is a high priority and is openly addressed. Information is
actively sought and dissemination is encouraged, responsibility is
shared, sub-standard performance leads to inquiries without blame
and new ideas for controlling HAVS are welcomed.

C1017\05\001u Rev A March 2002

Page A.11 of A.22

O9 - Equipment Purchasing
The system that ensures that low vibration tools are available.
Poor

There is no system or procedure for acquiring and specifying low
vibration tools or machinery. The tendency is to buy equipment
irrespective of the level of vibration produced.

Moderate

There is a purchasing policy for low vibratory tools but it is prone to
manipulation by equipment manufacturers who desire to sell the
most expensive items: equipment may have diverse functionality,
but it does not necessarily meet user requirements or comply with
guidance on safe vibration levels.

Excellent

The purchasing policy results in equipment purchases of high
specification with appropriate levels of vibration that meet safety
requirements.

O10 - Inspection + Maintenance
The system that ensures equipment and tools are maintained in good working order so as
to minimise vibration levels.
Poor

There is no system of maintenance or inspection. The operational
life of equipment is frequently exceeded. Any repairs are aimed at
maintaining working progress but not at preventing further
equipment degradation. These deficiencies lead to unnecessarily
high levels of vibration.

Moderate

Systems of maintenance and inspection conform to minimum
requirements. Equipment is maintained past its operational life to
avoid new purchases. The quality of maintenance is variable and
vibration is higher than need be for some tools.

Excellent

Systems

of

maintenance

and

inspection

surpass

minimum

requirements. Equipment is operated up to its operational life, and
then is updated or replaced. Procedures cover maintaining tools to
minimise vibration.
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O11 - Method of Pay
In the context of HAVS, the method by which workers are paid.
Poor

The majority of workers are paid by the hour or according to
performance which encourages them to use vibration tools for
longer than is safe.

Moderate

About half the workforce are on piece work and as a result use
vibration tools longer than they should.

Excellent

The majority of the workforce are paid a weekly or monthly salary
and so do not feel under pressure to use vibration tools for long
periods.

O12 - Process Design
The extent to which safe methods of work are incorporated within design plans for
construction activities.
Poor

Design takes no account of HAVS risk. Designers are not familiar
with the risks.

Moderate

Design recognises HAVS risk without necessarily reducing it to as
low as is reasonably practical.

Excellent

Design has eliminated HAVS risk.
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O13 - Equipment Design
The process of engineering and ergonomic design (conceptual and detailed) of the
equipment to ensure vibration levels are as low as reasonably practicable.
Poor

There is no coordination between designers, nor explicit recognition
of, safe methods of construction to minimise vibration.

Moderate

The design process is carefully managed, and attempts are made
by designers to address health issues in as far as experience allows
to deliver tools with levels of vibration which meet minimum
requirements.

Excellent

Designers take full account of health matters by identifying hazards,
assessing the risks and then eliminating the hazards or reducing the
risks at the design stage. There is coordination between designers
of all disciplines and consultation with the end-users in order to
minimise vibration levels.
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Policy Level Influences
This comprises the policy and corporate level factors that determine the organisational
processes.
P1 - Contracting Strategy
The health and safety implications and considerations of safety associated with the
contracting strategy. In particular, are potential contractors asked about their policy in
relation to HAVS?
Poor

Contracts meet no more than minimum legal requirements on
health. There is no consideration of health in contractor evaluation
or award criteria. The overarching strategy is for minimum cost and
avoidance of liability. Attempts are made to pass responsibility for
health as far down the contractual chain as possible. Contracting is
fragmented with multiple levels of subcontracting without clear lines
of responsibility and accountability for health. Those carrying out
the work, particularly the self-employed or small organisations, are
unclear of their responsibilities. Contractors normally take no
measures to minimise the risk of HAVS.

Moderate

Contract procurement specifications explicitly address specific
health requirements. Health is included in contractor evaluation
criteria, but may be secondary to cost. Whilst no attempt is made to
'offload' responsibility for health, it is not clear what the safety
responsibilities of each party are. As such, contractors do not
always fulfil their responsibilities with regard to HAVS.

Excellent

There is a strong emphasis on health through contract procurement,
and health considerations affect contracting strategy.
Health
requirements are identified for all stakeholders and include
recognition of interface issues and change control. Health is a
primary consideration in contractor evaluation and contract award
(in respect of contractor proposals and health and safety record).
The contractual arrangements are such that the responsibility for
health of each party is appropriate to their role. The communication
of responsibility is clear and obvious. Contractors have clear
policies and procedures for HAVS.
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P2 - Ownership + Control
The extent to which the corporate body takes control over sustained safety performance
including consideration of HAVS.
Poor

Directors are disinterested in taking responsibility for health either
within their own organisation or in working with clients or
contractors.

Moderate

Directors delegate responsibility for health but take little direct
interest and do not always provide the resources needed to tackle
HAVS. Regulatory targets are followed but there is little or no
proactive activity.

Excellent

There are clear roles and responsibilities from the top of the
organisation downwards regarding the control of health. The
Directors embrace their health responsibility: challenging HAVS
targets and initiatives are set and contractors/clients are expected to
cooperation at all levels is expected and encouraged.
A
commitment to health is visible and transparent throughout the
company.
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P3 - Company Culture
Culture within an organisation consists of assumptions about the way work should be
performed; what is and what is not acceptable; what behaviour and actions should be
encouraged and discouraged and which risks (e.g. HAVS) should be given most resources.
Poor

The style of behaviour that is accepted is aggressive or defensive.
Management style is either laissez-faire or autocratic. Decision
making is top down or is disorganised and confused. Short-term
profit policies prevail to the extent of ignoring HAVS risks.

Moderate

Practices are pursued that have a minimum detriment to profits,
comply with the law and seek to maintain a clean public image, but
fail to prevent risks from HAVS from occurring.

Excellent

Decision-making is by consultation and management style is
empowering and delegating. Investment is seen as key to securing
long-term goals. There is a strong emphasis on the value of
employees, mutual respect and concerns for health, with
commensurate standards for behaviour and continuing goals for
improvement. Health is a high priority which includes an active
program to control HAVS.
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P4 - Organisational Structure
The extent to which there is definition of who is responsible for HAVS considerations within
and between organisations.
Poor

HAVS roles and responsibilities are not clearly defined, with no
regard to interface communication issues or cooperation.
Assessment of the performance of organisations / departments is
solely against financial considerations.
confrontational and competitive.

Relationships

are

Moderate

There is some definition of HAVS roles and responsibilities but there
may be gaps particularly in respect of interface issues. Assessment
of performance is inconsistent and may / may not include
considerations of factors other than financial.

Excellent

HAVS roles and responsibilities are clearly defined, with explicit
consideration of interface communication and cooperation issues.
Assessment of the performance of organisations / departments
uses a balanced score card across a range of factors including
health and profitability. Relationships are open and constructive
encouraging continuous mutual improvement.
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P5 - Safety Management
The extent to which control of HAVS is built into the safety management system.
Poor

Policies either do not exist or do not have explicit objectives as to
the manner in which HAVS risk should be reduced. There are no
clearly written roles and responsibilities in relation to HAVS. The
SMS either does not exist or fails to implement systems such as
formal HAVS risk assessments, permits to work, incident feedback
etc.
There
are
no
management
procedures
for
monitoring/evaluating HAVS.

Moderate

There are broad policies and procedures regarding HAVS but most
responsibility is delegated to middle management. Safety systems
are implemented at a basic level. The SMS is not actively
maintained and review of HAVS is infrequent.

Excellent

Clear policies exist with explicit objectives regarding HAVS. There
are clearly defined roles and responsibilities for HAVS in the SMS.
Safety management is evident in all aspects of the operations by
workers and management at all levels. The system to control HAVS
is comprehensive, is audited and reviewed for continuous
improvement on an ongoing basis.
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P6 - Labour Relations
The extent to which there is a harmonious relationship between the management and the
work force. It also concerns the extent to which there is the opportunity for workers to
affiliate with associations active in defending and promoting their welfare, and the extent to
which there is a system in place for pay negotiation.
Poor

The climate between the workers and management is hostile and
conflict prone. Management never consults the workforce. Union
affiliation is not permitted and thus no collective bargaining
structures exist. There is exploitation of the workforce by the
employer with little or no provision for the workforce's welfare, health
and safety. As such, the workforce are at an unacceptable risk of
HAVS.

Moderate

A system is in place that facilitates negotiations between
management and employees.
However, it receives minimal
commitment from the employer, and is regarded sceptically by the
employees and as a result issues such as HAVS may be
overlooked. Employees are able to associate with a very restricted
range of union / professional bodies.

Excellent

There is full consultation of the workforce on all matters involving
health and HAVS is an important consideration in this process.
Choice of professional / union association is open, and negotiation
on pay and conditions is frequent, productive, and fair.

P7 - Company Profitability
The extent to which the company is subject to competition over market share and
constrained as to the price that they can charge for the services offered.
Poor

Poor market (share) or falling demand for products or services. An
increasing cost of operations is set against the decreasing rates or
prices chargeable for activities, forcing contractors to reduce
unnecessary expenditure and cut corners. This may lead to the
running down of equipment to levels when vibration creates a
hazard to health.

Moderate

Reasonable and stable returns.

Excellent

Good returns with growing market (share) with sustained profits
enabling investment in low vibration tools/HAVS programmes.
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Environmental Level Influences
The regulatory and wider external influences that determine corporate and organisational
policies and processes.
E1 - Political Influence
The profile of, and practices within, Government related to the industry.
Poor

Political instability and/or detachment from important issues within
the industry. No active measures to influence health.

Moderate

Stable political environment and/or recognition of the industry under
the pretext of 'public interest'. Passive reference to HAVS in
procurement policy.

Excellent

Elevated profile for the industry with HAVS receiving mention. High
level political involvement and resulting empowerment of the
regulator. Fiscal policies supporting prosperity of the industry and
procurement policy emphasising health.

E2 - Regulatory Influence
The framework of HAVS regulations governing the industry and the profile and actions of
the Regulator in relation to HAVS.
Poor

Guidance pertaining to HAVS is weak and does not impinge on the
day-to-day practices for all stakeholders. The inspectorate is under
resourced and thus unable to influence the incidence of HAVS.

Moderate

There is guidance covering HAVS for which compliance is checked
but the regulator is under-resourced or unwilling to take effective
actions, thus rules are inconsistently subscribed to, implemented or
enforced.

Excellent

Guidance relating to HAVS is effective and focuses industry
attention with a strong and proactive Inspectorate encouraging
improvements and strong enforcement deterring transgressions.
Regulatory policy in relation to HAVS is pro-active and pre-empts
potential problem areas.
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E3 - Market Influence
The commercial and economic context affecting the industry.
Poor

Conditions such that, due to work overload or so little work, margins
are squeezed, and corners are cut with respect to health. There is
less money to provide resources to look at HAVS.

Moderate

Continued application of health measures and risk evaluations but
inadequate time or financial margins for renewed investment.
HAVS programmes only partially funded with little or no follow up.

Excellent

A commercial environment with a balance of workload / availability
and return to enable investment in health to be made. Funding is
available for comprehensive HAVS projects.

E4 - Societal Influence
Aspects of the community and society at large, which bear upon organisations and
workers.
Poor

Low public regard for industry and / or low concern for the welfare of
workers.

Moderate

Neutral attitude to industry and health of the workers.

Excellent

Highly valued industry with respect for the skills and societal
contribution, and concern for workers' welfare.
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